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ABSTRACT. This research evaluated, using the in situ technique, the dry matter and fiber fraction degradability
of the Mineirio stylo (Stylozanthes guianensis). The nylon bag method was used for the degradability assay, with
two incubations in rumen-cannulated adult female cows. In each incubation, 25 samples of 7.0 g each were used.
The samples were collected at 0, 6, 9, 12, 24, 36, 48, 72 and 96 hours. The experiment was conducted according
to a randomized blocks design and data were submitted to analysis of variance. The maximum effective
degradability was obtained in the 2% passage rate. For the 5% passage rate the Mineirio stylo showed effective
degradation of 75.70% for dry matter, 59.01% for neutral detergent fiber and 76.81% for acid detergent fiber. The
digestibility achieved by the dry matter and fibrous fraction from Mineirdo was considered high. These results,
coupled with the low lag time found reveal the forage potential of the cultivar.
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Degradabilidade in situ da matéria seca e fragao fibrosa do estilosantes Mineirao

RESUMO. Neste trabalho avaliou-se, por meio da técnica in situ, a degradabilidade da matéria seca e da fragio
fibrosa da leguminosa estilosantes Mineirdo (Stylozanthes guianensis), leguminosa nativa do Cerrado brasileiro. Para
o ensaio da degradabilidade, usou-se o método dos sacos de ndilon, com duas incubagdes em fémea bovina adulta
canulada no rdmen. Em cada incubagio, foram utilizadas 25 amostras de 7,0 g cada. As amostras foram retiradas
nos tempos 0, 6, 9, 12, 24, 36, 48, 72 ¢ 96h. O experimento foi conduzido segundo o delineamento de blocos ao
acaso ¢ os dados submetidos 2 analise de variincia. As méaximas degradabilidades efetivas foram atingidas na taxa
de passagem 2%. Para a taxa de passagem de 5%, o estilosantes Mineirio apresentou degradabilidade efetiva de
75,70% para a matéria seca, 59,01% para a fibra em detergente neutro e 76,81% para a fibra em detergente 4cido. A
digestibilidade alcangada tanto pela matéria seca quanto pela fragio fibrosa estilosantes Mineirio foi considerada
alta. Estes resultados, aliados ao baixo tempo de colonizagio lag time encontrado revelam o potencial forrageiro da
cultivar.

Palavras-chave: bovinocultura, leguminosas, digestibilidade, forrageira.
Introduction

and Dbetter understanding of the nutritional

This study evaluated, through the in situ technique, requirements of animals, will become increasingly

the digestibility of dry matter (DM), neutral detergent
fiber (NDF) and acid detergent fiber (ADF) from

Stylozanthes guianensis cv. Mineirao.

important.

Leguminous plants are characterized by the ability
to biologically fix the atmospheric nitrogen in the soil,
thus improving diet quality and reducing the use of
nitrogen fertilizers (CARVALHO; PIRES, 2008;
PACIULLO et al., 2003; SILVA; SALIBA, 2007).

Mineirio stylo is a native Cerrado legume whose
genus belongs to the Fabaceae family. It features a

The Brazilian Cerrado (savanna-like biome) is
one of 25 global hotspots (MYERS et al., 2000), so
it is important to find alternatives that lead to
increased animal productivity without the need to

expand grazing areas and leverage native forage.
According to Eastridge (2006), in coming years,
efforts to improve the digestibility of dietary
components, optimize fermentation,
improve use of nitrogen and phosphorus to

rumen

reduce the risk of contaminating the environment

strong root system and high colonization capacity
(BARROS et al, 2005). This cultivar was
commercially released by Embrapa Cerrados and
Embrapa Gado de Corte in 1993 and is characterized
by semi-erect or erect growth, good adaptation to
low-fertility acid soils, high retention of leaves
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during the dry season, resistance to anthracnose and
late flowering (BARCELLOS et al., 2008; KARIA et al.,
2010).

Barcellos et al. (2008) cited the high cost of seed,
low natural seeding, slow establishment and early
growth as weaknesses of the Mineirio.

The nutritional assessment of food is of
fundamental importance for the accuracy and
efficiency of feed management. While chemical
analysis is the starting point in determining the
nutritional value of foods, the use of these nutrients
depends on the use that the organism is able to make
of them and the consumption capacity of the
animals (ANDRIGUETTO et al., 2002).

Several techniques can be used to determine
food quality, from measuring animal production to
direct and indirect techniques. The in situ technique
allows the evaluation of wvarious feed items
simultaneously, evaluates the time of ruminal
degradation of several nutrients from the diet, and
does not require large numbers of animals or special
equipment, such as metabolic cages or gas chambers.
Moreover, the technique, when used to evaluate
forages, foregoes adaptation time, uses small
amounts of feed and has lower cost compared to
other methodologies. Although food items are not
subject to certain digestive events such as chewing,
salivation, rumination and passage, the technique
allows close contact of food with the rumen (SILVA
et al, 2009; VELOSO et al, 2006). These
characteristics make the in situ technique a reliable
and valid method of food evaluation.

Material and methods

All processes were conducted at the Department
of Animal Sciences (Campus II) areas of the
Pontificia Universidade Catdlica de Goids. About
5,000 square meters were used for the planting and
management of Stylosanthes guianensis cv. Mineirio.
Part of the material was collected and analyzed at the
Bromatology Laboratory de and the remainder was
used in the in situ digestibility assay.

The samples were collected at 119 days after
germination. In the 45" day after germination, a
pruning of uniformity was made and in the 74™ day
after this pruning, the forage was harvested to be
used in the experiment. This period was used to
simulate a common situation in the farms, in which
the legume is planted with the objective to be used
by the animals during the dry season of the year.
Forage was harvested using a 0.5 x 1.0 meter square
in different parts of the plots and pre-dried at 65°C
until constant weight, ground in a “Thomas-Willey”
stationary mill with 1 mm sieve and stored in plastic
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pots for further chemical analysis. Another part of
the material was ground in a 5 mm sieve for analysis
of in situ degradability.

Forage nutritive value was analyzed by drying the
material in a forced ventilation oven at 65°C,
followed by 105°C, in which dry matter content was
determined by the weight difference (SILVA;
QUEIROZ, 2002).

Crude protein (CP) was determined by the
Kjeldahl method (AOAC, 1975). Neutral detergent
fiber (NDF) and acid detergent fiber (ADF) were
analyzed by the sequential method (ROBERTSON;
VAN SOEST, 1981).

Degradability was determined with two
inoculations, using in each one, a rumen-cannulated
adult cow (Zebu x Holstein) housed in a tie stall
with access to water, mineral mixture and corn
silage.

The samples were placed in nylon bags with 50
um diameter pore size, dimensions of 5 x 14 cm,
sealed at the edges and properly labeled. A total of 25
samples (7.0 g each) were used in each incubation.
To obtain the weight of the empty bags, they were
placed in a stove at 65°C until constant weight for
approximately 72 hours, and after 30 minutes in the
desiccator their weights were recorded. The samples
were placed all at once and withdrawn at 0 (T0), 6
(T1), 9 (T2), 12 (T3), 24 (T4), 36 (T5), 48 (T6), 72
(T7) and 96 (T8) hours, washed in running water
until the water was clear, and dried at 55°C until
constant weight. Then the digestibility of DM,
NDF and ADF was determined.

The degradability equations were determined
from the model proposed by Orskov and McDonald
(1979), as follows:

Dg= A-B*. ¢,

where:

“A” is the maximum degradation rate of the
material contained in the nylon bag. “B” is a
parameter with no biological value of interest. If
there were no lag time it would correspond to the
total settlement to be degraded by microorganism
action, “c” is the fractional constant degradation rate
of the fraction that remains in the nylon bag, and “t”
is the incubation time in the rumen.

The eftective digestibilities (ED) were calculated
according the model proposed by Orskov and
McDonald (1979):

DE = S + (B*c) / (c+K),

where:
“K” is the fractional passage rate of small particles
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obtained after the use of different feeding levels and
diets.

Colonization times (lag time) were calculated
following the model of McDonald (1981):

(eRDP t0 - eRDP t)/c,

where:

eRDP t0 is the natural logarithm of the
potentially degradable residue at time 0, eRDP t is
the natural logarithm of the potentially degradable
residue in the final incubation time and “c” is the
degradation rate of fraction B. The chemical
composition of the leguminous plant is presented in
Table 1.

Table 1. Average contents of dry matter (DM), organic matter
(OM), crude protein (CP), neutral detergent fiber (NDF), acid
detergent fiber (FDA) and Ash of forage used in incubation.

Forage portion Stylosanthes guianensis cv. Mineirio

DM (%) 2820
OM (%) 90.50
CP (% of DM) 20.05
NDE (% of DM) 45.93
ADF (% of DM) 33.07
Ash (% of DM) 10.50

Results and discussion

After 6 hours of incubation the disappearance rates
of DM and ADF are very close. Although the NDF
disappearance rate is shorter than the DM and ADF
disappearance rates, all the analyzed portions showed
similar behavior, with their rates rising until the 48-
hour period and tending to remain constant after that
period (Figure 1).
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Figure 1. Mean disappearance (%) of dry matter (DM), neutral
detergent fiber (NDF) and acid detergent fiber (ADF) of legume
according incubation time (hours).

Similar behavior of the disappearance curve was
identified by Pires et al. (2006), using different
tropical leguminous species, but in their research,
the authors found a tendency of constant
disappearance rate from 36 hours of incubation.
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If the NDF disappearance is too slow, it will affect
forage intake because rumen repletion decreases
nutrient intake, limiting productivity.

The fractions A, B and C, potential degradability,
lag time and effective degradability of dry matter,
neutral detergent fiber and acid detergent fiber of
Mineirdo stylo are presented in Table 2. In a
degradability assay, the “A” fraction corresponds to the
disappearance in time Oh or soluble fraction, “B” is the
insoluble potentially degradable fraction, and “C” is the
degradation rate of the “B” fraction. Passage rates of 2,
5 or 8% per hour correspond to low, medium or high
food intake levels (CARVALHO et al, 2006a;
MAGALHAES et al., 2005; OLIVEIRA et al., 2003).
Although the effective degradability decreases while the
passage rate increases, as the food goes from one
compartment to another, the animal can ingest more

food.

Table 2. Fractions A, B and C, potential degradability (PD), lag
time (LT) and effective degradability (ED) for three rates of
passage (0.02, 0.05 and 0.08h) of dry matter (DM) neutral
detergent fiber (NDF) and acid detergent fiber (ADF) of
Mineiro stylo.

o w0y C (9 o ED (%)

A(%) B (%) C(%h) PD (%) LT () —5 > 0= 0m
DM 2091 5913 06313 8004 218 7823 7570 7339
NDF 341 6025 05981 63.66 163 6171 5901 5655
ADF 3457 4502 07576 7959 154 7844 7681 7529

The fiber portion is an insoluble structural plant
compound; thus, the disappearance at time zero is
expected to be near 0. The high value of the ADF
“A” fraction must be due to lack of homogeneity in
sample preparation, a portion of particles must have
escaped through the pores of the nylon bags without
being degraded (MAGALHAES et al., 2005).

The “A” fraction influences the potential
degradability of the nutrient, but has no influence
on effective degradability.

NDF is a portion of low degradation rate,
commonly associated with physical limitation of
food intake (ALLEN, 1996). Tjardes et al. (2002)
shown the negative effect of high dietary NDF
levels on dry matter intake and body weight gain.
The ADF fraction includes cellulose and lignin as
primary components in addition to varying amounts
of ash and nitrogen compounds. Low ADF values
means high energy and high digestibility, while low
NDF values means high consumption (MOURA
etal., 2011).

Akinlade et al. (2008), found values from the
DM “A” fraction near the values obtained with
Mineirio; however, the values for the “B” fraction
are not similar. The values of “A” were 19.0, 17.2,
22.0 and 20.4%, while the values of “B” found for
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DM were 47.3, 50.5, 47.3 and 47.0% respectively for
Stylosanthes scabra cvs. Fitzroy, IITA-140, Seca and
IITA-441D.

The values of the “C” fraction indicate that NDF is
the nutrient with the highest potentially degradable
portion, but it is also the nutrient with the lowest
degradation rate. This fact leads us to believe that there
is a physical limitation for Mineir3o intake.

In the 5% passage rate, the ED shows high
digestibility of DM and ADF. Again, the NDF is the
nutrient with the lowest value.

Ladeira et al. (2001) studied the degradation of
Stylosanthes guianensis hay in sheep and observed
potential DM degradability of 38.1 and 30.3% of
effective DM degradability for a passage rate of
2.7%h, however; the authors emphasize that the
legume was harvested at the reproductive stage, with
more than half of the plants showing flowers.

Carvalho et al. (2006b) and Veloso et al. (2006)
studied other tropical leguminous species and found
effective degradability at the 5% passage rate ranging
from 26.70 to 71.43% for dry matter. The values
found in this study were 75.70 (DM) and 59.01
(NDF) for the same passage rate. Valarini and
Possenti (2006) found effective DM degradability of
53.5% and eftective NDF degradability of 35.3% for
Stylosanthes guianensis; the authors did not indicate
which cultivar they used in their study.

The high ED reached by the ADF (76.81 for the
5% passage rate) indicates a low tannin
concentration, which shows that Mineirio stylo is a
low toxicity legume compared to other tropical
leguminous plants, which allows more freedom in
its intake by ruminants.

For other leguminous species, such as those studied
by Carvalho et al. (2006b) and Pires et al. (2006), the
effective ADF degradability ranged from 13.1 to 41.2 at
the 5% passage rate, suggesting a higher tannin
concentration, which increases the legume’s toxicity,
limiting it consumption by ruminants.

The lag time is an indicative of the nutritional
quality of food, a shorter lag time, especially NDF,
indicates a faster start of rumen degradation,
reducing the constraint by repletion of the digestive
tract. ADF showed the lower lag time among the
three analyzed portions (1.54h), followed by the
NDF portion (1.63h).

The lag time of DM (2.18h) was higher than that
found by Veloso et al. (2006), for Leucaena
leucocephala (1.37h) and Neonotonia wightii (1.74h),
but was lower than Cajanus cajan (5.72h).

Conclusion

Cultivar Mineirdo showed a highly eftective
degradability of dry matter and acid detergent fiber,
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regardless of passage rate, which indicates good
nutritional value and suggests low toxicity. Neutral
detergent fiber was less digestible, however,
digestibility values found for this fraction was
satisfactory.

Forage showed low lag times of dry matter and
fibrous portion, showing that rumen cellulolytic
bacteria are able to quickly reach it, which proves its
high digestibility.

Mineirio stylos can be recommended as protein
source or in association with other forage. This
leguminous must be considered as an alternative in
the Cerrado’s grasslands-based production systems,
as it is native to the region.
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