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Study on ruminal degradability of local feeds using nylon
bag technique
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ABSTRACT: Two, ruminally fistulated buffaloes of 385 + 21 kg BW were used to evaluate the nutritive value of
local feeds by using the in sacco nylon bag technique. The experiment was a randomized complete block design
(RCBD) with sixteen treatments; T1 = untreated rice straw, T2 = 3% urea treated rice straw (dry form), T3 =2+2%
urea-lime treated rice straw (dry form), T4 = 3% urea treated rice straw (fresh form), T5 = 2+2% urea-lime treated
rice straw (fresh form), T6 = cassava hay,T7 = sweet potato vine, T8 = sesbania leaf, T9 = horseradish tree, T10
= coral leaf, T11 = water hyacinth, T12 = sugarcane-top, T13 = napier grass, T14 = ruzi grass, T15 = signal grass,
T16 = purple guinea. The results showed that ruminal OM degradation rate constants (c) of cassava hay, sesbania,
sweet potato vine and horseradish tree were similar and were significantly higher (P<0.05) than that of other
treatments. The rates of degradation of DM were highest in horseradish tree, sweet potato vine and sesbania leaf. The
rate of degradation of NDF were significantly higher (P<0.05) in cassava hay, horseradish tree, sweet potato vine
and sesbania leaf compared with other treatments. These findings provide useful information for feeding ruminants.
Keywords: Degradation, nylon bag technique, ruminants, local feeds
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Introduction

Ruminant diets in most developing countries
are based on fibrous feeds and crop residues.
These feeds are imbalanced and are particularly
deficient in protein, minerals, vitamins, and are
highly lignified (Wanapat, 1999). Local feed
resources such as cassava root/hay/silage,
leuceana leaves, mulberry leaves, moringa seed,
have potential as ruminant feeds to improve and
increase the efficiency of the production system
(Promkot and Wanapat 2003). Limited information
is available on characteristics of DM, OM,
NDF and CP degradation in the rumen of feed
resources locally used for livestock in the tropics
with special reference to Thailand eg. sesbania
(Sesbania rostrata) leaf, horseradish tree (Moringa
oleifera Lam), coral leaf (Erithina variegate), etc.
These feeds can be used as supplements to
improve rumen ecology. Therefore, the objective
of this study was to determine DM, OM and CP
degradation of tropical feeds of sixteen locally
available feeds in Thailand on fermentation

characteristics using the in sacco technique.

Materials and methods

Two, ruminally fistulated buffaloes of 385 + 21
kg BW were used in the study. The experiment
was a Randomized complete block design
(RCBD) with sixteen treatments; T1 = untreated
rice straw, T2 = 3% urea treated rice straw (dry
form), T3 = 2+2% urea-lime treated rice straw (dry
form), T4 = 3% urea treated rice straw (fresh form),

T5 = 24+2% urea-lime treated rice straw (fresh

form), T6 = cassava hay (Manihot esculenta,
Crantz), T7 = sweet potato vine (lpomoea batatas
(L.), T8 = sesbania leaf (Sesbania rostrata), T9 =
horseradish tree (Moringa oleifera Lam), T10 =
coral leaf (Eritrina variegate), T11 = water hyacinth
(Eichhornia crassipes solms), T12 = sugarcane-top
(Saccharum officinarum Linn.), T13 = napier
grass (Pennisetum purpureum), T14 = ruzi grass
(Brachiaria ruziziensis), T15 = signal grass
(Brachiaria decumbens), T16= purple guinea
(Panicum maximum). Approximately 5 g of feed
samples were weighed in to duplicate bags
(38um pore size). All the samples were incubate
in the rumen at the same time which bags are
withdrawn at intervals of 0, 2, 4, 6, 8, 12, 24,
48, 72 and 96 hours—post suspention. The DM,
OM, and CP disappearances in the rumen were
estimated for each feed sample using the nylon
bag technique (@rskov and McDonald 1979).
The samples were analyzed for DM, Ash, and
CP according to AOAC (1985). Neutral-detergent
fiber (NDF) and acid-detergent fiber (ADF) were
determined using the method of Van Soest
et al. (1970). Data for ruminal disappearance
characteristics of DM, OM, and CP were fitted to
the exponential equation following the procedure
described by @rskov and McDonald (1979) and
using the NEWAY program (Chen 1996). Data
were analyzed by Analysis of variance (ANOVA)
according to a RCBD. It was performed on the
data of the same incubation time as a separate
set following the ANOVA procedure of SAS (1998).
Treatment means were compared using Duncan’s

New Multiple Range Test (Steel and Torrie 1980).



Results and discussion

The average ruminal pH and temperature
were 6.9 and 38.1 °C, respectively. There were no
differences of these values among different times
of suspention. The CP content ranged from 3.2 %
in untreated rice straw to 27.0 % in horseradish
tree (Table 1). The DM, OM, NDF, CP rumen
degradation kinetics of experimental feedstuffs
at various incubation times are shown in Table 2.
The ruminal OM degradation rate constants (c)
of cassava hay, sesbania leaf, sweet potato
vine and horseradish tree were similar and were
significantly higher (P<0.05) than that of other
treatments. The rate of degradation of DM were
highest in horseradish tree, sweet potato vine
and sesbania. The rate of degradation of NDF
were significantly higher (P<0.05) in cassava hay,
horseradish tree, sweet potato vine and sesbania

leaf compared with other treatments.

Conclusions

The ruminal disappearance characteristics
of the sixteen feeds differed among feeds. The
ruminal OM degradation rate constants (c) was
highest in cassava hay, sesbania leaf, sweet
potato vine and horseradish tree as compared to
the other treatments, and therefore it could have
lower gut fill hence possible higher intake and
ruminant production obtained. These findings

provide useful information for feeding ruminants.
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Table 1 Chemical composition of feedstuffs

DM Ash oM NDF  ADF CP
Treatment %

) 92.9 9.1 909 732 63.6 3.2
T1 Untreated rice straw

T2 3% urea treated rice straw (dry form) 93.2 9.1 909 75.2 54 .1 5.8
T3 2+2% urea-lime treated rice straw (dry form) 92.0 8.7 91.3 771 55.8 5.4
T4 3% urea treated rice straw (fresh form) 51.4 9.1 89.9 70.2 56.4 5.9
T5 2+2% urea-lime treated rice straw (fresh form) 54.5 9.8 902 715 594 56
T6 Cassava hay (Manihot esculenta (L.) Crantz) 92.0 7.2 92.8 509 324 255
T7 Sweet potato vine (Ipomoea batatas (L.)) 915 103 89.7 289 12.3 22.2
T8 Sesbania leaf (Sesbania rostrata) 92.5 6.8 93.2 271 13.5 194
T9 Horseradish tree (Moringa oleifera Lam) 92.3 10.3 89.7 36.7 19.8 27.0
T10 Coral leaf (Eritrina variegate) 906 104 89.6 33.7 309 13.0
T11 Water hyacinth (Eichhornia crassipes Solms) 90.6 129 871 664 384 7.2
T12 Sugarcane-top (Saccharum officinarum Linn.) 92.4 5.7 94.3 78.5 43.6 9.3
T13 Napier grass (Pennisetum purpureum) 92.3 111 889 60.6 303 154
T14 Ruzi grass (Brachiaria ruziziensis) 91.9 7.9 921 728 435 133
T15 Signal grass (Brachiaria decumbens) 91.6 7.6 924 689 335 125
T16 Purple guinea (Panicum maximum) 921 10.7 89.3 76.1 344 152

DM = dry matter, OM = organic matter, CP = crude protein, NDF = neutral- detergent fiber, ADF = acid- detergent fioer
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