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Abstract 
The forage sward height measurement is a practical and potential tool for grazing management. Thus, the 
objective of this study was to evaluate the structure of pasture and forage accumulation related to sward 
pre-grazing height of Panicum maximum cv. Massai, before being grazed by sheep. The study was conducted in 
the Federal University of Rio Grande do Norte, Macaíba, Brazil. The treatments were the pre-grazing sward 
heights at: 35, 40, 45 and 50 cm. The post-grazing height was 15 cm for all treatments. The interaction between 
the pre-grazing sward heights and grazing cycles was only statistically significant for light interception (LI) and 
leaf area index (LAI). The LI had linear and positive effect to the pre-grazing heights in only one of three 
grazing cycles, with approximately 1% increase in LI for each centimeter grown in the sward. The total forage 
mass had linear regression, every centimeter increased in height, there was a correspondent dry matter (DM) 
increase of 187 kg ha-1 in forage mass. There was a linear response between leaf blade mass and dead material 
with sward height. The post-grazing lowest LI was 29.42% at 42.05 cm high. The lowest amount of LI was 
29.42% at 42.05 cm high. The minimum LAI was 0.69. The top DM and mineral matter (MM) accumulation rate 
were linear and had 58.32 and 20.46 kg ha-1 day-1 MS, respectively. Massai guineagrass grazed by sheep must be 
handled between 35 and 40 cm high at pre-grazing when associated with post-grazing height of 15 cm. 

Keywords: LAI, light interception, morphological component, Panicum maximum 

1. Introduction 
Massai guineagrass possesses a higher growth potential under low fertility conditions (Valentim et al., 2001), as 
it exhibits higher tolerance to acidity, low phosphorus concentration in the soil (Euclides et al., 2008; Cardoso et 
al., 2016) and other environmental stresses (e.g. drought) when compared to other Panicum cultivars. In addition, 
it is an important alternative for cultivation in low permeability soils subjected to temporary flooding (Silva et al., 
2009). According to Euclides et al. (2008), there are pronounced morphological differences between Massai 
guineagrass relative to other Panicum cultivars, such as Mombaça or Tanzânia guinea grass. However, it is 
possible to obtain satisfactory animal performance when swards are adequately managed, which makes this 
cultivar an option as a pasture diversification strategy.  

Forage production during grazing is regulated by abiotic and morphogenetic factors, with the morphogenetic 
factors being characteristic of the forage species (stem and leaf elongation, appearance and leaf life time). The 
plant tissues accumulate with the onset and elongation of the leaves. They are subject to aging and senescence, 
leading to dead material accumulation and eventually decomposition. Leaf blades are subject to defoliation and 
its frequency and intensity affect the production rate. The amount of removed forage is a product of the growth 
rate of the new plant tissues and the efficiency of the harvesting process, which is defined as the ratio between 
the grown forage grazed before entering senescence (Lemaire et al., 2009). 

In pastures under rotational stocking method, the definition of the regrowth and occupation periods based on a 
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fixed and pre-determined number of days is common (Lima et al., 2013). However, the growth potential of 
grasses is dependent on climatic conditions, such as temperature, photoperiod and rainfall, resulting in growth 
rate oscillations between and within seasons. In this way, adoption of this grazing control method has resulted in 
a wide variation in sward structure attributes, such as forage and leaf mass, leaf area index and sward height, 
which affect the pattern of forage intake and animal performance (Pedreira et al., 2009; Lima et al., 2013). 

The sward surface height has been evaluated and adopted for defining the adequate moment for grazing, or the 
pre-grazing condition, for the most commonly used forage grasses in cultivated grasslands in Brazil. According 
to Pedreira et al. (2007), this criterion is highly correlated with sward light interception, allowing herbage to be 
harvested in the same physiological condition according to variations in its accumulation (Lima et al., 2013). In 
addition, sward height is an easy and practical tool to guide grazing management in tropical forage grasses 
(Difante et al., 2010; Euclides et al., 2014). In this context, identifying the ideal sward surface height for each 
grass is essential to increase herbage production and animal productivity.  

The objective of this study was to evaluate herbage accumulation and sward structure of Panicum maximum cv. 
Massai guineagrass subject to four pre-grazing heights under rotational stocking management. 

2. Material and Methods 
The study was conducted in the experimental area of the Study Group on Forage, located at the Agricultural 
School of Jundiaí, Campus of the Federal University of Rio Grande do Norte, Macaíba, Brazil (5°53′35.12″ S, 
35°21′47.03″ W, and 50 m a.s.l.). 

The climate, according to the Thornthwaite’s classification (1948), is sub-humid dry, with water surplus from 
May to August. Averages of annual rainfall and potential evapotranspiration are 1,048 and 1,472 mm, 
respectively. Monthly averages of maximum and minimum air temperature and rainfall are shown in Figure 1. 

 

 
Figure 1. Rainfall, maximum (Max) and minimum (Min) temperature in the experimental area during the 

evaluations 

 

The experimental area was comprised of four modules with 2,400 m² (0.24 ha) subdivided into six paddocks of 
400 m² (0.04ha), totaling 9,600 m² (0.96 ha). A target sward height was assigned to each module. Treatments 
corresponded to four sward surface heights at the pre-grazing of: 35, 40, 45 and 50 cm. The evaluations were 
conducted during four grazing cycles (that period that all paddocks in the module were grazed on) from October 
2013 to November 2014. The soil was classified as Quartzarenic Neosol (EMBRAPA, 2006). Soil chemical 
analysis (Table 1) was performed in the soil laboratory of the Agricultural Research of Rio Grande do Norte 
(EMPARN). 

 

Table 1. Soil chemical composition of the experimental area, in 2011, at depths 0-10 and 10-20 cm 

Depths (cm) P K Na pH Ca Mg Al H+Al CEC BS (%)

------------ mg dm-3 ------------ ------------------ cmolc dm-3 ---------------- 

0-10 4.75 92.25 20.25 6.03 1.07 0.45 0.00 1.06 29.04 63.50 

10-20 2.25 81.25 16.75 5.85 0.68 0.20 0.00 1.20 23.61 49.18 

 

Pastures were established in 2011 and have been grazed on by sheep since then. There were used 36 test barrow 
and gilt sheep, as well as extra animals to adjust the stocking rate. The animals were kept in pasture during the 
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day (from 08:00 to 17:00 hours) and housed at night in a covered barn with collective pens and free access to 
water and mineral salt with monensin at all times. Pastures were managed by intermittent (rotational) grazing 
method, and the beginning of each paddock occupation period was determined by the sward height targets of 
each treatment. The post-grazing height was 15 cm for all treatments. 

Pastures were irrigated in October, November and December of 2013 and in October and November 2014, in 
order to keep the plants physiologically active during water shortage periods. A sprinkler irrigation system was 
used to apply enough water to complement 35 mm of monthly rainfall. During the experimental period, the 
swards received top dressing with 75 kg ha-1 N (urea) every two grazing cycles, totaling 150 kg ha-1 year-1 of N. 
The area was kept permanently free of weeds and ant control was maintained throughout the evaluation period. 

Sward height pre- and post-grazing measurements were taken randomly at 40 points covering the entire area of 
each paddock, by using a 1-m ruler graduated in centimeters. The sward height at each point corresponded to the 
mean height of the sheet curvature around the ruler.  

Light interception and foliage area was performed at the pre- and post-grazing conditions with an AccuPAR 
Linear PAR/LAI ceptometer, Model PAR LP-80 (DECAGON Devices). Ten readings were performed in each 
paddock above the sward and 10 readings at the ground level (under the sward), always between 9 am and 2 pm. 
The percentage of sward light interception (% LI) was observed by the T value (tau) in the equipment display 
and represents LI. The leaf area index was obtained by a direct reading on the same device used for LI.  

The forage mass at the pre- and post-grazing conditions were estimated in the four paddocks of each module by 
cutting all the material at the ground level within six representative frames (0.25 m2). Samples were conditioned 
in paper bags and weighed (fresh weight) separately. Samples of each paddock were homogenized and two 
subsamples were collected; one of them was weighed, conditioned in paper bag and dried in a forced-ventilation 
oven at 55 °C until constant weight to determine the total forage mass.  

The other subsample was manually separated into leaf blade, stem (stem + sheath) and dead material. 
Inflorescence and green leaf sheath were incorporated into the green stem fraction. The part of the leaf blade 
which did not present senescence signs (green organ) were incorporated into the green leaf fraction. The 
senescent and dead parts of the stem and leaf blade were incorporated into the dead tissue fraction. After 
separation, components were weighed and dried in forced-ventilation oven (55 °C until constant weight). 
Herbage accumulation rates of each morphological component were calculated by the difference between the 
pre- and post-grazing forage mass divided by the number of days of the regrowth period. 

Data were analyzed in a completely randomized design. The 4 × 4 factorial (four sward height in the plot and 
four grazing cycles in the split-plot) defined the split-plot design. Data were subjected to analysis of variance by 
one way. The effect of sward height was assessed by regression analysis, while the Tukey test was used to 
compare averages of the grazing cycles, assuming an error rate α = 0.05. 

The following model was used: Yijk = μ + Hi + αij + Ck + (HC)ij + βijk, Yijk = value obtained at height i, repetition 
j and cycle k; μ = overall average effect; Ai = effect of the sward height i, i = 35, 40, 45 and 50 cm; αij = effect of 
random error assigned to the plot; Ck = effect of the cycle k, k = 1, 2, 3 and 4; (HC)ij = effect of the interaction 
height × cycle; βijk = effect of random error assigned to the split-plot of height i, repetition j, cycle k. 

3. Results and Discussion 
Pasture regrowth periods adjustment linearly to pre-grazing heights (P < 0.05; Table 2). There was an increase of 
one centimeter at the pre-grazing height for each day added to the regrowth period. Thus, the period difference 
between 35 and 50 cm pre-grazing heights was 15 days, and the longest estimated regrowth period was 88.8 
days. 
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Table 2. Averages of the grazing and regrowth period (day), light interception (%), leaf area index, forage mass, 
leaf blade mass (kg ha-1 of DM), stem mass (kg ha-1 of DM) and dead material (kg ha-1 of DM) in the pre-grazing 
of Massai grass managed at different canopy height 

Canopy height (cm) 
Mean s.e.m. 

Significance 

35 40 45 50 Linear Quadratic 

Grazing period 11.7 13.7 15.5 15.7 14.2 1.2 * NS 

Regrowth period 72.9 76.8 88.0 86.5 81.0 2.8 *** NS 

Light interception 72.9 68.2 75.6 81.3 79.4 2.4 ** * 

Leaf area index 2.7 2.5 2.9 3.7 3.1 0.3 * NS 

Forage mass 5776.1 6425.4 7540.6 8596.5 7084.6 407.1 *** NS 

Leaf blade mass 2234.4 2534.2 2666.3 3145.3 2645.1 207.4 ** NS 

Stem mass 1017.8 1126.3 1292.4 1330.5 1191.7 113.4 NS NS 

Dead mater mass 2523.9 2764.9 3581.8 4120.7 3247.8 280.8 *** NS 

Note. NS, P > 0.05; *, P < 0.05; **, P < 0.01; ***, P < 0.001. 

 

A direct linear effect was also verified with the occupation periods. There was a three days increase in the 
occupation period for each 10 cm added to the grass canopy. The shortest occupation period was 12 days, which 
was found to be long and inadequate because the animals start to graze the regrowth grass. The results also 
showed a low usage of the paddocks. Even with the shortest periods that had a pre-grazing height of 35 cm, the 
paddocks were occupied only four times during the year. 

The post-grazing targets equivalent to a removal of 40%-60% of the pre-grazing height have shown good results 
in tropical grasses (Silva et al., 2015). Pereira et al. (2015) also describes that severe defoliation may reduce the 
size and quality of the residual leaf area and decrease the rate at which the swards recover. The authors describe 
other experimental results: Sousa et al. (2013) studied the same response variables in Pennisetum purpureum 
Schum cv. Napier managed the 95% LI target associated with three post-grazing heights: 30, 50 and 70 cm. The 
30 cm post-grazing height corresponded to 67% removal of the pre-grazing height and proved to be too severe, 
causing herbage accumulation to decrease and limiting the ability of plants to recover after defoliation. Under 
those conditions, plants showed lower rates of leaf elongation, shorter leaf lifespan, and fewer leaves per tiller 
and decreased final length of expanded leaves relative to the targets of 50 and 70 cm post-grazing height. 
Therefore, limitations on plants may occur when post-grazing heights represent defoliation severities greater 
than 60% removal of the pre-grazing height. 

Based on those discussions and the post-grazing height adopted in this experiment, the intensity/severity of 
defoliation was probably too high. The post-grazing heights were equivalent to 57, 62, 67 and 70% of the 
pre-grazing heights, all of them near to or above the limit for plant recovery. 

Light interception (LI) had also an increase linear effect to the pre-grazing height. There was an approximately 
0.6% in LI for each cm added to the grass sward. Cutrim Junior et al. (2011) determined that 95% of LI is the 
ultimate limit to the regrowth period and it must be interrupted by defoliation or cutting. However, the highest LI 
observed was 81.3% when the Massai guineagrass pre-grazing height was 50 cm. Another research with 95% 
observed of LI with 48 cm of pre-grazing height (Oliveira, 2014). This research planted Massai guineagrass in 
lines 10 cm apart, in higher density than the present research and that may explain the difference of LI.  

There was also a linear direct effect for LAI (Table 2) related to pre-grazing height. The highest LAI was 3.7 in 
the pastures with 50 cm in the pre-grazing height. Lara et al. (2012) described 3.6 as the optimum LAI for the 
Massai guineagrass during the rainy season. However, critical LAI was far behind in this research, once the LI 
was also under 95%.  

The total forage mass (FM) was adjusted to the linear regression model (Table 2). For each centimeter increase 
in the sward height there was an incremental increase in forage mass of 185.1 kg ha-1 of DM, with the highest 
estimated FM being 8,396 kg ha-1for the four cycles.  

Leaf blade masses in pre-grazing (LBM) answered linearly to the sward heights in the four cycles. Hare et al. 
(2013) observed an increase in the FM with a reduction in grazing frequency in Mombasa and Tanzania areas, 
but the authors did not find the same effect for LBM. This was possibly due to the large frequency amplitude of 
heights studied by the authors compared to the sward height worked in this study. 

Stem mass (StM) had no statistical significant difference (P > 0.05) between sward height and had an average of 
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1,191.5 kg ha-1 in pre-grazing of DM. Some authors have described low leaf elongation rate (LER) in Massai 
guineagrass. Rodrigues et al. (2014) and Luna et al. (2014) observed LER of 0.06 and 0.02 cm day-1 during the 
rainy and dry seasons, respectively. In both papers, these values were the lowest among Panicum maximum 
cultivars studied. These results may explain the lack of pasture management effect on the StM found on this 
work, since such low LER was not enough to increase the StM.  

The dead material mass (DMM) increased linearly with the sward height. This result can be attributed to the 
lifetime of the leaf; Luna et al. (2014) describe life duration of 28.5 days for Massai guineagrass. The greater 
pre-grazing height, the greater the time for regrowth (Table 2), and thus the greater the amount of leaf senescence 
before grazing. The higher the rest period, the greater the chances of pasture “passing” and leaves begin to 
senesce and die as reach the maximum length of life. This fact demonstrates loss of efficiency in the use of the 
forage as it is produced and not consumed by the animals.  

The percentage of morphological components in pre-grazing did not vary with the sward heights (P > 0.05). The 
mean FM fraction values of the leaf blade, stem and dead material were 37.9, 17.1 and 45.0%, respectively. This 
fact can be explained because the LI did not exceed 95%, thereby not significantly altering the sward structure. 

LI did not vary among grazing cycles (P > 0.05) and averaged 79.34%. The LAI was higher only in the first 
cycle at heights of 45 and 50 cm. Grazing intensity (down to 15 cm height) and greater need for growth may 
have compromised the recovery of pasture at higher pre-grazing. Higher mass and percentage of leaf blades were 
observed during the first grazing cycle (P < 0.05). This result can be explained by the high intensity grazing (15 
cm residue), thereby causing a reduction in mass in the following cycles. 

The lowest percentage of stem in FM was observed in the fourth grazing cycle (P < 0.05), this result reflects the 
dead material participation in this cycle (Table 3). According to Lopes et al. (2013), Massai guineagrass has a 
favorable genotype for leaf production, because they did not observe an increase in stem elongation rate, even 
with high doses of nitrogen, but the grass mostly responded to the fertilization with biomass leaf production. 

 

Table 3. Averages of forage mass (kg ha-1 of DM), leaf blade mass (kg ha-1 of DM) and percentage (% of FM), 
stem mass (kg ha-1 of DM) and percentage (% of FM), and dead mater mass (kg ha-1 of DM) and percentage (% 
of FM) at pre-grazing of Massai guineagrass at four grazing cycles 

Variable 
Grazing cycle 

Mean s.e.m. P* 
1º 2º 3º 4º 

Forage mass 6711.7b 7204.3ab 7420.4ab 7964.6a 7325.3 331.3 0.036 

Leaf blade mass 3416.7a 2400.9b 2150.6b 2596.5b 2641.2 163.9 < 0.001 

Leaf blade percentage 52.0a 35.0b 30.4b 33.63b 37.8 1,7 < 0.001 

Stem mass 1084.0ab 1367.0a 1349.9a 958.9b 1189.9 81.8 0.004 

Stem percentage 16.3ab 20.6a 19.3a 12.1b 17.1 1,1 < 0.001 

Dead leaf mass 2084.0c 2974.2bc 3637.6ab 4372.3a 3267.0 246.4 < 0.001 

Dead leaf percentage 31.7c 44.3b 50.3ab 54.2a 45.1 1.7 < 0.001 

Note. Different lowercase letters differ between columns (*Tukey test).  

 

The mass and the percentage of dead leaves in pre-grazing increased with the grazing cycles, and reached 
4,372.30 kg ha-1 DM in the last cycle (Table 3). The high density of tillers of the Massai guineagrass (Luna et al., 
2016) hinders the dead leaves and stems peeling off, thus remaining over successive grazing cycles. This 
excessive increase in dead material mass suggest a loss of efficiency in the production of fodder with the 
advance of grazing cycles, since the FM followed the same pattern. 

Post-grazing light interception (LIr) had quadratic response to the pre-grazing heights (Table 4). The lowest LI 
was 29.42% at 42.05 cm high. The residual leaf area index (LAIr) also had a quadratic response, with a 
minimum post-grazing point obtained at 41.85 cm high, with LAIr of 0.69. The higher values of LAIr and LIr 
observed on the lowest and highest heights may be explained by the relation of size/tillering (Sbrissia & Silva, 
2008). 
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Table 4. Averages of light interception (%), leaf area index, forage mass (kg ha-1 of DM), leaf blade mass (kg ha-1 

of DM), stem mass (kg ha-1 of DM) and dead mater mass (kg ha-1 of DM) at post-grazing of Massai grass 
managed at different canopy heights 

Canopy height (cm) 
Mean s.e.m. 

Significance 

35 40 45 50 Linear Quadratic 

Light interception 36.8 33.4 28.6 41.3 35.0 2.0 NS *** 

Leaf area index 0.9 0.8 0.7 1.1 0.9 0.1 NS ** 

Forage mass 4428.3 4509.1 4665.8 5053.7 4664.2 344.2 * NS 

Leaf blade mass 365.1 338.9 457.1 246.6 351.9 62.0 NS NS 

Stem mass 964.2 943.1 850.3 889.1 911.7 107.3 NS NS 

Dead mater mass 3099.0 3227.2 3358.5 3918.0 3400.7 315.1  * NS 

Note. NS, P > 0.05; *, P < 0.05; **, P < 0.01; ***, P < 0.001. 

 

According to Cutrin Junior et al. (2011), higher LAIr was associated with greater participation of leaf blades and 
consequently reduction in the regrowth period due to lower use of organic reserves. However, higher LAIr also 
promoted higher coefficient of light extinction, which can contribute to reducing tiller density. These authors 
observed an increase of four days in the regrowth period of Tanzania guineagrass when it was managed from 
LAIr of 1.8 to 1.0. 

The forage mass in the post-grazing (FMr) linearly increased in response to pre-grazing heights in the pastures 
managed with pre-grazing height of 50 cm, where 5.279 kg ha-1 of DM was obtained (Table 4). Data obtained in 
this study were higher than those described by Emerenciano Neto et al. (2013), when FMr of Massai guineagrass 
had 4.350 kg ha-1 of DM with post-grazing height of 25 cm. The authors considered 25 cm PGh too high since 
the trend of the mass was to die. 

There was no effect of the pre-grazing heights in the stubble leaf blade mass (LBMr) (P > 0.05), which had an 
average of 352.0 kg ha-1 of DM. The LBMr was lower than that observed by Emerenciano Neto et al. (2013) due 
to the higher post-grazing height used by the authors, who found 764.1 kg ha-1 DM at 25 cm high. According to 
Lopes et al. (2011), the remaining amount of leaves indicated the level of the animals grazing pressure. Thus, the 
small amount of remaining leaves indicated that the grazing pressure was high. 

According to Pedreira et al. (2015), the leaf blades presented in the post-grazing is photosynthetically active than 
the expanding ones. Lower participation of the leaf blades in the post-grazing dramatically reduced the 
photosynthetic rate of plants during regrowth caused by the sharp drop in the reducing sugars represented by the 
monosaccharides glucose and fructose, which are the first stable organic compounds synthesized by plants 
during photosynthesis (Alexandrino et al., 2008). According to Lopes et al. (2011), the largest leaf blade mass in 
post-grazing resulted in better regrowth condition for the plants. This decreased the participation of the stem 
reserves to form new leaves and quickly restored the total non-structural carbohydrates, hence reducing the 
pasture regrowth period.  

Therefore, the 15 cm post-grazing target for Massai guineagrass may not be ideal because at higher post-grazing 
heights greater participation of leaf blades can reduce the regrowth period (Table 2), which can make the grazing 
process more dynamic and sustainable. 

Post-grazing stem mass (StMr) did not vary with the pre-grazing height (P > 0.05). Since the post-grazing height 
not vary among treatments, the StMr did not vary and had an average of 911.5 kg ha-1 DM. This can be 
explained because the stem is a structural component that reflects on sward height.  

Dead material mass (DMMr) had positive linear response, with a maximum estimated value of 3,788 kg ha-1 of 
DM obtained in the pasture managed at 50 cm in the pre-grazing height. Increasing the plant height in the target 
pre-grazing from 35 to 50 cm, there was a reduction in the quantity and quality of radiation that reached the plant 
leaf blades located in the base of the sward. According to Guimenes et al. (2011), this decreased the density of 
the green leaf blade dry mass and increased stem and dead material density. Since the stem was eaten by the 
animals during grazing, the excess of dead material remained after defoliation. 

The percentage of morphological components in the post-grazing did not vary according to the pre-grazing 
heights (P > 0.05). The mean FM values of leaf blade, stem and dead material were 7.7, 20.2 and 72.1%, 
respectively. The great amount of dead material was the major obstacle in the management of the Massai 
guineagrass, because it meant loss of efficiency in pasture use. This component was the fraction that was 
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produced but not consumed, joining the nutrient cycling, but because of the low quality of the nutrients, it did 
not bring a significant increase in soil fertility (Emerenciano Neto et al., 2013). 

There were no effects of the cycles in the LIr (P > 0.05), which had an average of 34.8%. LAIr and stem 
percentage (Sr) varied with grazing cycles (P < 0.05). The average post-grazing sward height reduced with the 
grazing cycles, from 16.4 cm to 14.7 cm in the last cycle. This can be attributed to intensive grazing to reach the 
15 cm post-grazing height. LAIr decreased with the grazing cycles (P < 0.05), with the largest LAIr being 
observed in the first cycle (1.049) and the lowest in the third (0.751). 

Grazing cycles had no effect on the post-grazing masses. Total forage, leaf blade, stem and dead material had 
averages of 4711, 344, 923, and 3324 kg ha-1 DM, respectively. Stem percentage in post-grazing was higher in 
the first and lower in the fourth cycle, thus reflecting sward height. There was no effect on the percentage of leaf 
blade and dead material, which were 7.7 and 71.5%, respectively. 

DM and dead material had linear response, with the largest being 58.32 and 20.46 kg ha-1 day-1DM, respectively 
(Table 5). Similar values (56.16 kg ha-1 day-1DM) were found by Luna et al. (2014) cutting Massai guineagrass 
every 30 days. Emerenciano Neto et al. (2013) observed accumulation rate of 73.4 kg ha-1 day-1 DM for Massai 
guineagrass grazed by sheep and managed to 25 and 50 cm heights in the post and pre-grazing, respectively. The 
lower results obtained in this study were probably due to the high pressure grazing (down to 15 cm), with less 
amount of leaf blades after grazing.  

 
Table 5. Averages of dry mater accumulation rate, leaf blade, stem and dead material in Massai grass pastures 
under different canopy heights 

Canopy height (cm) 
Mean s.e.m. 

Significance 

35 40 45 50 Linear Quadratic 

Dry mater (kg ha-1 day-1) 30.8 39.6 37.7 64.9 43.3 6.2 ** NS 

Leaf blade (kg ha-1 day-1) 23.9 30.3 22.2 33.4 27.4 3.8 NS NS 

Stem (kg ha-1 day-1) 0.2 2.8 4.6 4.2 3.0 2.7 NS NS 

Dead mater (kg ha-1 day-1) 6.6 6.6 13.9 22.3 12.4  5.1 * NS 

Note. NS, P > 0,05; *, P < 0,05; **, P < 0,01.  

 

Average rates of leaf blade and stem accumulation were not affected by pre-grazing height, with averages of 27.4 
and 2.92 kg ha-1 day-1 of MS, respectively. Forage accumulation is the result of the net balance between the 
production of new tissues by the plant and loss of older tissues by senescence, so the accumulation results of the 
components show reduction in liquid forage accumulation with increasing height. This is because accumulated 
dead material mass moves from 14.92 to 35.23% of the total forage mass when compared to the heights of 35 to 
50 cm, respectively. In a condition of zero net accumulation, the cumulative percentage of dead material would 
be 50%, so for each accumulated green component mass, the same mass was lost by senescence. Difante et al. 
(2011) observed higher total forage, leaf blades and stem accumulation in Brachiaria brizantha cv. Marandu cut 
at 15 cm high and in different cutting intervals, being attributed to the growing rate and leaf elongation. 
Accumulation rates did not differ between grazing cycles. The lack of seasonality in forage production 
demonstrated efficiency in the rational use of irrigation because it kept the pasture physiologically active over 
the seasons. 

4. Conclusion 
Massai guineagrass grazed by sheep must be handled between 35 and 40 cm high at pre-grazing when associated 
with post-grazing height of 15 cm. When the pre-grazing height was higher than 40 cm, there was accumulation 
of dead material, which was responsible for increasing the forage mass. 
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