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ABSTRACT 
 
This study aimed to evaluate the effects of different pre-cutting and residual heights of 
Pearl millet, Sudangrass, and Sorghum pastures on yield, morphological and chemical 
composition. The experimental design was the randomized blocks, with four 
experimental units per treatment. It was evaluated three species of forage: 1) Pearl millet 
(MIL; Pennisetum americanum); 2) Sudangrass (SUD; Sorghum sudanense); and 3) 
Sorghum (SOR; Sorghum bicolor); and two cutting managements: I) 50:20 - cutting 
height at 50 cm and 20 cm residual height; and II) 85:10 - cutting height at 85 cm and 10 
cm residual height. Managements of cutting height affected neither forage yield per cut 
nor total forage yield. Sudangrass had less cuts than MIL and SOR when submitted to the 
50:20 management. The 85:10 management increased stem proportion and leaf to stem 
ratio, and reduced leaf proportion in comparison with the 50:20 management. The 50:20 
management reduced forage contents of fiber and organic matter, and increased forage 
contents of crude protein and total digestible nutrient. Sorghum exhibited greater nutritive 
value due to increased leaf proportion. The 50:20 management increased number of cuts 
and improved nutritive value of forages, regardless of species evaluated in this study. 
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RESUMO 
 

Este estudo foi conduzido com o objetivo de avaliar os efeitos de diferentes alturas pré e 
pós colheita de milheto, capim-sudão e sorgo forrageiro sobre a produção de forragens e 
a composição morfológica e bromatológica. O experimento foi conduzido em 
delineamento em blocos casualizados, com quatro unidades experimentais por 
tratamento. Foram avaliadas três espécies forrageiras: 1) Milheto (MIL; Pennisetum 
americanum); 2) Capim-Sudão (SUD; Sorghum sudanense); e 3) Sorgo (SOR; Sorghum 
bicolor); e dois manejos de cortes: I) 50:20: com 50 cm de altura de corte e 20 cm de 
altura residual; e II) 85:10: com 85 e 10 cm de altura de corte e residual, respectivamente. 
Foram avaliados a produção, o número de cortes, e a composição morfológica e 
bromatológica. Não houve diferenças entre as espécies na produção por corte e na 
produção total, independentemente do manejo de cortes. O SUD apresentou menor 
número de cortes que MIL e SOR, quando submetido ao manejo 50:20. O manejo 85:10 
aumentou a proporção de caule e a razão folha:caule em relação ao manejo 50:20. O 
manejo 50:20 reduziu os teores de fibra e matéria orgânica, enquanto aumentou os teores 
de proteína bruta e nutrientes digestíveis totais na forragem. O SOR tem um maior valor 
nutricional devido à maior proporção de folhas. O manejo 50:20 aumenta o número de 
cortes e o potencial nutricional, independentemente da espécie forrageira avaliada. 
Palavras-chave: Estratégias pastoris, Pastagem, Produção vegetal, Qualidade de 
forragem, Sistemas intensivos. 
 
INTRODUCTION 
 

The global requirement for animal 
products has improved in recent years, 
which needs to be associated with 
biosecurity and economic standards, 
becoming a challenge to farmers. Forage 
and grassland systems must be 
productive, energy-efficient, reasonably 
priced, and resistant to stresses such as 
defoliation and drought. Different 
forages and managements, however, 
need to be evaluated to obtain forages 
with nutritive value that converges 
towards the animal production goals 
(HUNT et al., 2014). 
In subtropical regions, such as the 
Southern region of Brazil, dry periods 

during the summer are frequent, 
compromising crop production 
(GOMES et al., 2015). Alternative 
forages such as Pearl millet [MIL; 
Pennisetum americanum (L.)] have been 
used to obtain a high forage yield [5.52 
ton dry matter (DM) ha-1 per cut; MILKE 
et al. 2018]. Sorghum (SOR; Sorghum 
bicolor) and Sudangrass (SUD; Sorghum 
sudanense) have been used because of 
their resistance to low water availability 
(ZEGADA-LIZARAZU et al., 2012). 
Pasture management is one of the main 
factors associated with production and 
nutritive value of forage. An excessive 
low residual height of pasture 
significantly reduces plant leaf 
proportion and animals’ intake 
(AMARAL et al., 2013), and increases 
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the length of growing period 
(MEZZALIRA et al., 2013). Evaluating 
the effects of different MIL 
managements on feeding behavior, 
Mezzalira et al. (2013) found that heights 
of 60 and 20 cm at pre- and post-
defoliation improve forage intake of 
dairy cows. Fonseca et al. (2012) studied 
different pasture managements of SOR 
and found that herbage intake was 
increased using a management of 50 cm 
pre-grazing height and 20 cm residual 
height (i.e. 40% of the pre-grazing 
height). 
Pacheco et al. (2019) observed that MIL 
pastures have greater canopy height and 
number of tillers, and lower senescence 
rate than SUD pastures, resulting in 
different nutritive value between species 
which can be even more altered if 
pastures are submitted to poor 
managements. However, to the best of 
our knowledge, there is no study 
evaluating differences in production and 
nutritive value of MIL, SOR, and SUD 
when pastures are submitted to different 
cutting height managements. Therefore, 
we hypothesized that annual tropical 
grasses have different production and 
quality. In addition, low sward height at 
pre-cutting and high residual height 
promote the nutritive value of MIL, 
SOR, and SUD. This study evaluated the 
differences between MIL, SOR, and 
SUD when managed with pre-cutting 
and residual heights of 85:10 and 50:20, 
respectively. 
 
MATERIALS AND METHODS 
 

The trial was performed in a commercial 
farm (Itaqui, Rio Grande do Sul State, 
Brazil; 29.2o S, 56.4o E, and 56 m a.s.l.) 
from December 2015 to April 2016. The 
climate was humid sub-tropical (Cfa) 

according to the Köppen classification, 
and the soil is classified as plinthosol 
with the following characteristics: pH-
H2O = 5.4; pH-SMP = 6; Ca = 5.2 cmolc 
dm-3; Mg = 1.5 cmolc dm-3; P = 6.6 mg 
dm-3; K = 48.6 mg dm-3; organic matter 
= 14 g kg-1; exchangeable aluminium = 
0.2 cmolc dm-3, and base saturation = 
61.4%.  
The experiment was performed as a 
randomized blocked design using a 3 × 2 
factorial treatment arrangement with 
four experimental units per treatment. 
This study evaluated three species of 
forage: 1) Pearl millet [Pennisetum 
americanum (L.) BRS 1503®, Embrapa]; 
2) Sorghum (Sorghum bicolor 2501C; 3) 
Sudangrass (Sorghum sudanense BRS 
Estribo®, Embrapa); and two cutting 
height managements: I) 50:20 - cutting 
height at 50 cm and 20 cm residual 
height; and II) 85:10 - cutting height at 
85 cm and 10 cm residual height. The 
harvest was performed when the sward 
height reached the one stablished in the 
management treatments. Harvesting 
management was maintained until plants 
reached senescence. Parcels had 1.36 × 
5.00 m and 0.34 cm spacing between 
lines. Fertilization was performed 
according to the Soil Chemistry and 
Fertility Commission (CQFS) - RS / SC 
(CQFS, 2004), using: I) a commercial 
fertilizer with 40 g of N, 280 g of P, and 
280 g of K per kg at 300 kg ha-1, during 
the sowing; II) nitrogen (as urea) divided 
into three supplies at 200 kg ha-1, after 
each cut.  
Pasture sward height was weekly 
monitored in twelve points randomly 
selected within the plot using a sward 
stick (BARTHRAM, 1985). Forage fresh 
matter production was obtained using the 
weight of pasture sampled from each 
parcel: plants were harvested according 
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to management height, and all the 
pasture was weighed using a 1g-sensitive 
scare (Mark R622®, Bel Equipamentos 
Analíticos, Piracicaba, Brazil). Then, 
subsamples were taken and dried in an 
oven at 55 ºC for 72 h. After oven-dried, 
the morphological composition was 
evaluated by manual separation of leaf 
lamina, stem, inflorescence, and dead 
material. Samples dried at 55 ºC were 
ground in a knives mill, and chemical 
composition was analyzed as follows: 
dry matter (DM) in an oven at 105°C 
(DM), ash by burning in an oven at 550 
°C (AOAC method no. 22.010 and 
7010), and crude protein (CP; 6.25 × N; 
Kjeldahl method; AOAC no. 2036, 1960 
and no. 2049) according to AOAC 
(1975). Neutral detergent fiber (NDF), 
acid detergent fiber (ADF), and acid 
detergent lignin (ADL) were determined 
according to Goering and Van Soest 
(1970). The hemicellulose was 
calculated as the difference between 
NDF and ADF. Cellulose was estimated 
as the difference between ADF and 
ADL. The total digestible nutrient 
(TDN) was calculated according to 
Weiss (1993). 
Productivity data were analyzed using 
PROC MIXED of SAS 9.4 using the 
following model: 
Yijk = µ + Si + Mj + S×Mij + bk + eijk 
with bk ≈ 𝑁 (0, 𝜎௕

ଶ) and eijk ≈ 𝑁 (0, 𝜎௘
ଶ); 

where: Yijk is the observed value of the 
dependent variable; µ is the overall 
mean; Si is the fixed effect of specie (i = 
1 to 3); Mj is the fixed effect of 
management (j = 1 and 2); S×Mij is the 
interaction effect between previously 
defined fixed effects; bk is the random 
effect of blocks (k = 1 to 4); eijk is the 
experimental error; 𝑁 stands for 
Gaussian distribution; 𝜎௕

ଶ and 𝜎௕
ଶ are the 

variances associated with blocks and 
error, respectively. 
Data of chemical and morphological 
composition were analyzed considering 
the following model: 
Yijkl = µ + Si + Mj + S×Mij + bk + ωijk + Cl 
+ eijkl 
with bk ≈ 𝑁 (0, 𝜎௕

ଶ), ωijk ≈ 𝑁 (0, 𝜎ఠ
ଶ ), 

and eijkl ≈ 𝑀𝑉𝑁 (0, 𝑅); where: Yijkl is the 
observed value of the dependent 
variable; µ is the overall mean; Si is the 
fixed effect of specie (i = 1 to 3); Mj is 
the fixed effect of management (j = 1 and 
2); S×Mij is the interaction effect 
between previously defined fixed 
effects; bk is the random effect of blocks 
(k = 1 to 4); ωijk is the experimental error; 
Cl is the fixed effect of cut (ordinal 
harvest); eijkl is the random experimental 
error; 𝑁 stands for Gaussian distribution; 
𝜎௕

ଶ and 𝜎ఠ
ଶ  are the variances associated 

with blocks and error, respectively; 
𝑀𝑉𝑁 stands for multivariate analysis 
with normal distribution; R is the matrix 
of variance and covariance due to 
repeated measures. Matrices (CS, CSH, 
AR, ARH, TOEP, TOEPH, ANTE, VC, 
FA, and UN) were evaluated and chosen 
according to the Bayesian method. For 
all analyses, it was considered 0.10 as the 
significance level. Effects of species and 
species × management were studied 
using the Fisher means test (LSD) at 0.05 
level. 
 
RESULTS 
 
No differences (P ≥ 0.530) on forage 
yield per cut or total forage yield were 
observed among different species, 
regardless (P ≥ 0.490) of management 
(Table I). The 85:10 management 
increased (P < 0.001) the forage yield per 
cut without affecting (P = 0.282) the total 
forage yield when compared with the 
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50:20 management. There was an 
interaction effect between specie and 
cutting management (P = 0.012) on 
number of cuts. Species had similar (P > 
0.05) number of cuts when managed at 

85:10 (Figure 1). However, SUD had 
lower (P ≤ 0.05) number of cuts than 
MIL and SOR when managed at 50:20. 
 

 
Figure 1. Number of cuts of tropical grasses submitted to different managements of 
cutting and residual heights 
 

A-CFisher means test (LSD) at 5% of probability. 
1Species: Pearl millet (MIL; Pennisetum americanum (L.) BRS 1503®, Embrapa); Sorghum (SOR; 
Sorghum bicolor 2501C); Sudangrass (SUD; Sorghum sudanense BRS Estribo®, Embrapa);  
2Managements: 50:20 - cutting height at 50 cm and 20 cm residual height; and 85:10 - cutting height at 85 
cm and 10 cm residual height..  
Error bars are SE. 
 
There was an interaction effect between 
species and management (P = 0.095) for 
leaf proportion (Table II). At the 50:20 
management, SUD reduced (P ≤ 0.05) 
leaf proportion compared to MIL and 
SOR (Figure 2). Using the 85:10 
management, SOR had greater (P ≤ 0.05) 
leaf proportion than MIL and SUD. The 
85:10 management increased plant 
proportions of stem (P < 0.001) and 

inflorescence (P = 0.097), and reduced 
(P < 0.001) leaf to stem ratio in 
comparison with the 50:20 management 
(Table II). Sorghum had a lower (P ≤ 
0.05) stem proportion than MIL and 
SUD, and greater (P ≤ 0.05) leaf to stem 
ration compared to SUD. Pearl millet 
had greater (P ≤ 0.05) inflorescence 
proportion than SUD and MIL. 
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Figure 2. Leaf proportion of tropical grasses submitted to different managements of 
cutting and residual heights 
 

A-CFisher means test (LSD) at 5% of probability. 
1Species: Pearl millet (MIL; Pennisetum americanum (L.) BRS 1503®, Embrapa); Sorghum (SOR; 
Sorghum bicolor 2501C); Sudangrass (SUD; Sorghum sudanense BRS Estribo®, Embrapa);  
2Managements: 50:20 - cutting height at 50 cm and 20 cm residual height; and 85:10 - cutting height at 85 
cm and 10 cm residual height. 
Error bars are SE. 
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Table 1. 
Performance of tropical grasses submitted to different managements of cutting and residual heights. 

Item 
Species1   Managements2 

SEM3 
Probabilities4 

MIL SUD SOR   50:20 85:10 SPE MAN SPE×MAN 

Number of cuts 4.00 3.13 4.13  5.17 2.33 0.127 0.012 <0.001 0.028 

Yield per cut (kg DM ha-1) 2173 2099 1955  1197 2954 162.5 0.858 <0.001 0.490 

Total yield (kg DM ha-1) 6659 5728 6466   5896 6673 348.2 0.530 0.282 0.776 
1Species: Pearl millet (MIL; Pennisetum americanum (L.) BRS 1503®, Embrapa); Sorghum (SOR; Sorghum bicolor 2501C); Sudangrass (SUD; Sorghum sudanense 
BRS Estribo®, Embrapa);  
2Managements: 50:20 - cutting height at 50 cm and 20 cm residual height; and 85:10 - cutting height at 85 cm and 10 cm residual height; 
3Standard error of the mean; 
4Probabilities: effect of specie (MIL, SUD, and SOR); MAN (50:20 vs. 85:10); and SPE×MAN: specie and management interaction effect.  
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Table 2. 
Chemical and morphological composition of tropical grasses submitted to different managements of cutting and residual heights. 

Item 
Species1   Management2 

SEM3 
Probabilities4 

MIL SUD SOR   50:20 85:10 SPE MAN SPE×MAN 
Morphological composition, g kg-1 DM        
Leaf 590B 540B 666A  705 492 38.4 <0.001 <0.001 0.095 
Stem 378B 443A 323C  281 481 12.4 <0.001 <0.001 0.285 
Inflorescence 24.3A 6.79B 5.65B  7.30 17.2 2.862 0.010 0.097 0.153 
Dead material 6.51 5.55 5.66  4.67 7.14 1.622 0.872 0.146 0.592 
Leaf to stem ratio 1.56AB 1.22B 2.06A  2.51 1.02 0.468 0.089 <0.001 0.145 
Chemical composition, g kg-1 DM          
Dry matter, g kg-1 as-fed 172B 204A 178B  178 191 4.4 0.005 0.147 0.500 
Neutral detergent fiber 688AB 709A 678B  678 705 5.8 0.062 0.031 0.304 
Acid detergent fiber 505 513 498  487 524 4.9 0.480 0.003 0.426 
Cellulose 402 403 389   376 420 4.7 0.307 <0.001 0.563 
Hemicellulose 184 180 187  190 177 4.0 0.725 0.130 0.771 
Lignin  102C 127A 100B  112 107 3.5 0.002 0.506 0.305 
Crude protein 152 140 159  175 126 5.4 0.298 <0.001 0.257 
Ash 127A 97.1C 114B  108 117 2.6 <0.001 0.035 0.200 
Total digestible nutrient 523 516 529  538 508 6.3 0.579 0.017 0.459 

A-CFisher means test (LSD) at 5% of probability; 
1Species: Pearl millet (MIL; Pennisetum americanum (L.) BRS 1503®, Embrapa); Sorghum (SOR; Sorghum bicolor 2501C); Sudangrass (SUD; Sorghum sudanense 
BRS Estribo®, Embrapa);  
2Managements: 50:20 - cutting height at 50 cm and 20 cm residual height; and 85:10 - cutting height at 85 cm and 10 cm residual height; 
3Standard error of mean; 
4Probabilities: effect of specie (MIL, SUD, and SOR); MAN (50:20 vs. 85:10); and SPE×MAN: specie and management interaction effect. 
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There was no interaction effect (P ≥ 
0.200) between species and management 
for chemical composition of forage. The 
85:10 management increased (P ≤ 0.035) 
forage contents of NDF, ADF, cellulose, 
and ash, and decreased (P ≤ 0.017) 
forage contents of CP and TDN. 
Sudangrass had greater (P ≤ 0.05) DM 
content than SOR and MIL, and greater 
content of NDF than MIL. Yet, SUD had 
greater (P ≤ 0.05) ADL content and 
lower (P ≤ 0.05) ash content than other 
species. Sorghum had lower (P ≤ 0.05) 
contents of ADL and ash than MIL. 
 
DISCUSSION 
 

There were no differences among the 
species on forage yield per cut and total 
forage yield. Orth et al. (2012) observed 
greater production when harvesting SOR 
hybrids compared with MIL. On the 
other hand, Jahansouz et al. (2014) 
observed that MIL had greater forage 
yield than SOR when submitted to water 
restriction, whereas Pacheco et al. (2014) 
reported no difference in forage yield 
between MIL and SUD when pastures 
were continuous grazed. Multiple 
environmental factors can affect pasture 
productivity and some of them can vary 
within the region of which pasture is 
evaluated (MUSSADIQ et al., 2012), 
which may provide inconclusive results. 
Ismail et al. (2018) evaluated the 
productivity of SUD and MIL under 
different conditions and crops showed 
similar productivity in normal 
conditions, whereas SUD had greater 
forage productivity under stressful 
conditions in comparison with MIL. The 
latter results suggest that the 
environmental conditions of the present 
study were not adverse. 

The 85:10 management increased yield 
per cut compared with the 50:20 
management. The lower residual height 
harms pasture regrowth in C4 species 
(FONSECA et al., 2012). Thus, is 
somewhat expected that the 85:10 
management would present lower 
number of cuts compared with the 50:20 
management, as pasture had a slower 
regrowth. The greater production per cut 
occurred because of the longer growth 
period required for the sward to reach 85 
cm under the 85:10 management. A 10-
cm residual height removes most leaf 
area and apical meristems, often 
reducing organic reserves and tiller 
number (FONTANELI et al., 2001). 
Despite the 85:10 management reduced 
the number of cuts, no differences 
between managements were detected on 
total forage yield. According to Silva et 
al. (2015), there are three distinct phases 
during the regrowth curve: the first is 
characterized by an exponential increase 
in herbage mass, being highly influenced 
by environmental conditions and 
residual leaf area after cutting. During 
the second phase, constant rates of 
herbage accumulation are observed and 
the competition between plants become 
increasingly intense, mainly when the 
sward is close to the maximum canopy 
light interception; and in the third phase, 
there is a decrease in herbage 
accumulation rate as a consequence of 
leaf senescence. In the current study, the 
lack of management effect on total 
production could be associated with the 
canopy structure of plants: 95% of 
luminous interception might not have 
been reached even at the highest pre-
cutting height (85 cm).  
An interaction effect between forage 
species and management was observed 
for the number of cuts. Sudangrass had 
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less cuts than MIL and SOR when 
summited to the 50:20 management. 
Fontaneli et al. (2001) reported greater 
leaf proportion in MIL when compared 
to SUD cultivars. Similarly, Rodrigues et 
al. (2020) observed greater leaf to stem 
ratio in SUD than MIL. In the current 
study, we also observed lower leaf 
proportion when pastures were under the 
50:20 management in SUD compared to 
MIL and SOR. Since leaf proportion and 
leaf area are major determinants for 
forage growth, SUD had lower number 
of cuts when managed at 50:20.  
There were no differences among 
species on number of cuts when plants 
were submitted to the 85:10 
management. Clapp and Chamblee 
(1970) studied the effects of different 
post-grazing residual heights on MIL 
and SUD managements. Authors 
observed that MIL has a regrowth more 
dependent on terminal buds and less 
dependent on tillering compared to SUD, 
because the basal and axillary tillering 
increased as the residual height of 
defoliation reduced from 25 to 8 cm for 
the SUD hybrids. In this study, the 
relatively high SUD dependence on 
tillering likely decreased the number of 
cuts when a sufficient number of 
terminal buds were provided (at 50:20 
management), and no difference among 
species was observed using a lower 
residual height. Besides the greater 
tillering capacity of SUD, this forage 
species showed lower leaf proportion 
when compared to SOR, at the 85:10 
management. According to Silva et al. 
(2015), the basal tillering improves the 
tiller population density, increases the 
canopy light interception, and anticipates 
senescence. 
Sudangrass showed lower leaf 
proportion than SOR when managed at 

85:10. Millner et al. (2011) reported 
cultivar effects on leaf to stem ratio, tiller 
density, and crop height at cutting. As 
SUD has an increased tillering capacity, 
plants were at the same height (85 cm), 
but SUD reached a more advanced 
physiological state. Several studies have 
reported increased stem and reduced leaf 
proportion in plants with an advanced 
phenological stage. According to Millner 
et al. (2011), increasing the grazing 
height increases the proportion of stem 
and leaves, and reduces the proportion of 
leaf mass in the upper extract. Similarly, 
Ferreira et al. (2018) reported increased 
tiller density and higher stem elongation 
after the first cut, as a consequence of 
competition for light. 
Tomich et al. (2004) reported a negative 
correlation between plant height and leaf 
to stem ratio. Similarly, in the current 
study, the 85:10 management increased 
stem proportion and leaf to stem ratio, 
and reduced leaf proportion in relation to 
50:20 management. Plants managed at 
85:10 had greater stem percentage and 
lower leaf to stem ratio than those under 
the 50:20 management. The latter results 
are associated with changes in plant 
morphogenesis when cutting height is 
relatively high. The plant internode 
elongates when pasture is not cut at the 
appropriate sward height thus, increasing 
the proportion of steam and decreasing 
the proportion of leaf (TAIZ & ZEIGER, 
2010). 
There was no interaction effect between 
specie and management on chemical 
composition of pasture. The 50:20 
management reduced forage contents of 
NDF, ADF, cellulose, and ash, but 
increased contents of CP and TDN 
relative to 85:10 management. Leaf 
proportion affects the quality of forage, 
as leaves have greater protein content 
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and lower fiber content than stem 
(BARRACLOUGH et al., 2014). 
Therefore, forages with greater leaf to 
stem ratio have improved nutritive value. 
According to Fontanelli et al. (2001), 
nitrogen fertilized MIL and SUD may 
reach the CP level of 127 to 178 g kg-1 
DM, close to values observed in the 
current study (from 140 to 159 g kg-1 
DM). The lower fiber content of 50:20-
managed forages has a positive effect on 
TDN content of forage (WEISS, 1993); 
however, the differences in chemical 
composition among species were not 
sufficient to alter the results of TDN 
content. Further, the forage with the 
highest fiber content (SUD) had the 
lowest ash content. As TDN was 
calculated based on the organic matter, 
no differences were observed among 
species. It is unclear the reasons for 
differences in ash content of forages, 
once Tiritan et al. (2013) observed no 
difference in ash content between SOR 
and SUD. 
In the current study, MIL had greater 
inflorescence proportion than SOR and 
SUD because of his heavier panicle 
compared to other species. The SOR 
showed greater leaf to stem ratio than 
SUD, which could be explained by the 
more developed genetic breeding 
programs which SOR has been 
submitted (KIKINDONOV et al., 2013). 
These results are reflected in lower NDF 
and ADL which are closely related to 
diet quality and livestock performance.  
Sudangrass had greater proportion of 
leaves than SOR, evidencing a slow 
regrowth of SOR pasture. Sudangrass 
showed greater contents of DM, NDF, 
and ADL, and lower ash content than 
other species evaluated in this study. In 
addition, SOR had lower contents of 
ADL and ash than MIL. A technical 

extension note from university of Florida 
(NEWMAN et al., 2010) reported that 
the most efficient use of forage can be 
achieved when MIL reaches 50.8 to 63.5 
cm height but the efficiency of forage 
use is jeopardized when the stubble 
height achieves 15.2 to 20.3 cm. 
Therefore, the 50:20 management could 
be considered the ideal management for 
MIL. 
Thus, SUD had lower leaf proportion 
and number of cuts than SOR and MIL 
when submitted to 50:20 management. 
The SOR had greater nutritional quality 
because of greater leaf to stem ratio, 
reflecting in lower fiber content. 
Regardless of species, the 50:20 
management is superior than the 85:10 
management because it improves the 
nutritive value of forage and enables a 
suitable distribution of forage for 
grazing. 
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