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Abstract

The chemical composition and dry matter (DM) and nitrogen (N) degradation characteristics of four
diet combinations at four total digestible marients (IDN) levels of cottonseed cake (CSC), dried
brewer’s grains (DBG) mdl.ablabpwpwewhay(]l)»idchmfcdwnmiminﬂwhmid
zone of Ibadan, South-west Nigeria, were evaluated. The TDN levels used were 3.5, 4.5, 5.5 and 6.5
kg TDN. The CSC and DBG used are agro-industrial by-products which are wsed in feeding
livestock while the Ll is a leguminous plant which is not used mch as human feed but is usually
grown as forage legume for animal feeding. The completely randomized design with four treatments
and three replicates was used. The experiment was carried o in Ibadan, South-western Nigeria
during the wet season (June to July). The diets were high in crude protein contents so that they had
high nutritional potential for ruminants feeding and productivity. The potential degradability (PD) of
dry matter (DM) values ranged from 75.24 to 79.47 g/ 100g DM, while that for the nitrogen (N)
degradability ranged between 8836 and 94.30 g/100g N. The soluble fraction a value of DM
degradation and the crude fibre (CF) content of the chemical composition of the diets were
significantly correlated (r= 0.644; P= 0.007). The potential degradability (PD) values for both the

DM and N degradabilities were not significantly (P>0.05) different among the four treatment diets
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Introduction

McDonald e al (1987) stated that the
nutritional value of a feed could be cvaluated in
different ways, such as through carrying out a
proximate chemical analysis

and by in vivo and in vitro digestibility
techniques. The nylon bag technique is an in
vmqtmnmdigﬁﬁlilltyleduﬁqminwlvhsﬂ\e
insertion of nylon bags into the¢ rumen and
monitoring the digestibility over specific ime
periods usually between 0 and 120 hours

(Church, 1977). This technique was reported 10
be an inexpensive laboratory method (Kabuga
and Darko, 1993). Preston and Leng (1987)
outlined that there are two fractions from the
degradation of dietary protein in the rumen,
which are the rumen degradable protein (RDF)
and the undegraded dictary protein (UDP).
These authors mentioned that the nitrogen needs
of the ruminant was partitioned into the nitrogen
requirement of the nznen microbes and the
amino acid requirement of the raminant itselfin
the small intestine. Defoer ef al. (1987) carried

*Corresponding author, <email: Gopadoyin02(@yahoo.com> 47




Tona, Agyemang, Adeneye and Akindele

out studies on the estimation of rumen
undegrable protein and observed that for the
concentrates (such as soyabean meal), the rumen
DM disappearance values were higher than the
N disappearance values, at the zero hour
incubation, while the reverse was the case for
alfalfa hay. Fall-Toure and Michalet-Doreau
(1995) worked on the comparative degradability
of tropical browse plants and temperate forages.
They also examined the relationship between in
situ N degradability and detergent fibre N
contents of these plants. They reported that the
N degradability of browses was closely related
to their acid detergent N contents. They further
reported that the relationship could be used to
predict the N content of browse plants which are
often variable, and that such assessment has to
be done on a larger number of species. In
another study, the chemical composition and
rumen degradation values of some multipurpose
fodder trees and shrubs were used as standards
for ranking the nutritive quality in an initial
screening studies (Larbi et a/., 1998). They werc
ranked as high, medium and low quality. These
authors also observed positive and significant
correlation between crude protein content and
the rates of DM and N degradation of the
multipurpose trees and shrubs. . Studies by
Ganev et al. (1979) showed tht the differences
in the degradation of protein supplements could
be attributed to the variations in their crude fibre
contents. In another experiment, Lufadeju and
Olorunju (1986) observed that the six agro-
industrial by-products, namely: groundnut cake,
cottonseed cake, palm kernel cake, dried
brewer’s grains wheat offal and rice bran, used
as supplements in ruminant rations were
degraded at different rates in the rumen. That the
differences in the rates of degradation probably
had effect on their wutilization by the animal.
They further reported that those agro-industrial
by-products with long acid detergent fibre
contents (groundnut cake and wheat offal) had
higher DM and N degradability values.

This study was a pre-feeding analysis used for
estimating the nutritive quality of the
experimental diets at the four TDN levels before
they were fed to lactating cows in another

experiment. The objective of carrying out the
study was to show the effect of the four dietary
TDN levels on the DM and N degradation. To
rank the diets based on their TDN levels and to
observe the differences in their nutritive quality.
A secondary objective was to determine the
relationships between the chemical composition
(DM, crude protein, and fibre components) and
the constants of DM and N degradation of the
diets. :

Materials and methods

The experimental site, animals and diets

The study was carried out at the International
Livestock Research Institute (ILRI) farm in
Ibadan, Nigeria. The station is located between
latitudes 6°10° and 9°10° North of the equator
and longitudes 3° and 6° East of the Greenwich.
The vegetation in this area is made up of derived
guinea savanna and humid forest zone (Ezenwa,
1995) and mixed farming had been practised in
the area for several decades.

Three fistulated N°dama (Bos indicus) steers
were used to determine the DM and N
degradation of four treatment diets T1 (3.5kg
TDN), T2 (4.5kg TDN), T3 (5.5kg TDN) and
T4 (6.5kg TDN), according to the procedures
outlined by Orskov et al. (1980). The animals
were housed individually under open sided
sheds, away from each other to prevent fighting
between them. They were tethered to iron poles
with long strong ropes tied from their neck belts
and these ropes allowed them to graze only the
grass within the radii between them and each
iron pole.

McDonald et al. (1987) stated that : Total
digestible nutrients (TDN)} (per 100kg) = kg
digestible crude protein (CP) + kg digestible
crude fibre (CF) + kg digestible nitrogen free
extract (NFE) + 2.25 (kg digestible cther extract
(EE)). Therefore the TDN levels of diets were
estimated based on the proximate composition
of the three feed ingredients used and their
digestibilities being fitted into the above
equation.

The TDN levels of the diet combinations used
were obtained from the compounding of CSC,
DBG and LL as shown in Table 1. The actual
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amounts in kg weight of the three feed
ngredients used in compounding the diers at the
“wr treatment levels of TDN were obtained hy

estimation. ‘I'he completely randomized design
with four dictary reatments and three replicates
(three steers) was used,

_Table 1 Ingredient composition of experimental diets

Level of TDN (kg)
[ngredients 3.5 4.5 5.5 6.5
Cottonseed cake o 23 3.0 3.5 4.3
Dried brewer's grains 2.5 3.2 3.7 4.6
Lablab purpureus hay 1.3 1.6 1.9 23
total 6.1 7.8 9.1 11.2
Calculated TDN 3.5 4.5 5.5 6.5
kg TDN /eowiday) o
In sacco DM and N degradation Chemical analysis

The DM and N degradation were determined
using the nylon bag technigue (Mchrez and
Orskov, 1977).  3g feed samples in triplicates
for each of the four treatment diets 11, T2, 13
and T4 were weighed into nylon bags of pore
siz¢ 41 microns (pm) and dimension S5em x
10cm, made of polyamide (polymon,
Switzerland). The hags were carefully inscrted
into the rumen of cach steer and incubated for 6,
12, 24, 48, 72 and 96 hours. The 96-hour
incubation sample bags were placed inside the
rumen of the fistulated steers first on the first
day of incubation at about 09,00 hours. The
next day, at the same timme (09,00 hours), the 72-
hour samplcs were inserted into the rumen.
These were followed by the 48, 24, 12 and lastly
the 6-hour sample bags. In this system all the
bags were withdrawn at the same time by the
method of sequential addition as outlined by
Osuji ef al. (1993). All the bags inserted in the
rumen had been initially clearly numbered to
indicate the treatment, replicate and incubuation
withdrawal hours. After incubation, bags were
rinsed with 1ap water until the water was clear
and then oven-dried at 65°C for 48 hours. After
drying, bags were allowed to air equilibrate to
roam temperature for about three hours in a
dessicator before weighing 1o determine bag
plus foed sample residue weights for DM
determination.  The warious residual  lowd
samples were then ground through a Imm
screen 10 be used for N determination,

Proximate composition of the pre and post-
incubation feed samples were determined using
the A.O.A.C. (1991) methods. Neutral detergent
fitre and acid deicrgent fibre were determined
using analytical procedures of Van Soest ef al.
(1991).

Determination of DM and N degradability
Degradation constants of DM and N were
calculated using the non-lincar model:
Y=a+h(l-e ") suggested by Orskov and
McDonald (1979), where Y = degradation at
time 1, & = water soluble fraction, b = insoluble
but degradable fraction, ¢ = rate of degradation
of b at time t and potential degradability (PD) =
exient of degradation (a + b ) after time t. The
effective degradability (ED) wvalues were
estimated electronically by the Orskov analysis
(Orskov er al.,1980) using the equation: FD = a
4+ |(b x ¢) / (¢ + k)|: where, a = water soluble
fraction, b = insoluble but degradable fraction, ¢
= rate of degradation, k = rumen outflow rate.

Statistical analysis

In site M and N degradation were subjected 0
the analysis of variance (Gomez and Gomez,
1986) to determine significant differences in the
various parameters analysed while the means
were separated by the Duncan’s multiple range
test (SAS, 1987). Correlation analysis was
carried out by the methed of Little and Iills
(1978), using the SAS (1987) package.
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Results

Chemical compaosition of diets

The chemical composition of the dicts incubated
in the rumen of the fistulated N'dama steers are
presented in Table 2. The DM contents of the
diets were very high and similar ranging from
91.3 to 918 g/100g DM. The crude protein

contents were also of close range, 27.2, 27.4 and
28.0 g/100g DM at the 3.5, 4.5 and 5.5kg TDN
levels respectively but slightly higher (29.0
2/100g DM) at the 6.5 kg TDN level. Thus as
the TDN levels of the diets increased, there were
only slight increases in the crude protein
contents

Table 2 Chemical composition (g/ 100g DM) of experimental diets

Level of TDN (kg)
Parameter 3.5 4.5 5.5 6.5
Dry matter T 913 - 91.5 oI.7 918
Crude protein 27.2 274 28.0 29.0
Ether extract 4.6 58 5.6 4.6
Crude fibre 23.4 21.3 20.2 19.1
Ash 6.5 6.7 7.0 6.9
Nitrogen free extruct 384 38.8 394 40,0
Hemicellulose 13.7 13.0 14.5 13.8
Acid detergent fibee 14.0 13.0 14.4 13.2
___._Neutral detergent fibre 27.7 26.0 289 270
In  sacco dry matter degradation of (79.47) g/100g DM and then decreased in the

experimental diets in N'Dama bulls

The values obtained for a, the soluble fraction,
and b, the dggradable fraction, were not
significantly different (P> 0.05) among the
rcatment groups (Table 3). These values also
apparently decreased as the TDN values of the
dicts increased from T1 to T4, except for the T1
value for b (47.33g/100g DM) which was rather
low. ‘The a values ranged from

2599 — 2791g/100g DM for T4 o TI
respectively, while the b values were between
47.33 and 52.10 g/100g DM. ‘The ¢ values
which are the rates of degradation of b werc also
similar (P> 0,05) and did not show any definite
pattern but ranged between 0,026 h' for T2 and
0,035 b for T4, The potential degradability (a
+ b) values increased from T1 (75.24) to 12

order (12 ) = 13 (76.45) = 14 (73.36) /100 g
DM. The 48 hr degradation, that is, the dry
matter disappearance values afier 48 hours of
incubation were not signilicantly dillerent (P>
0.05) tor the various diets. The values varied
from 62.15 to 63.93 g /100g DM for dicts T2 to
T1 respectively.  The eflective degradabilitics
(ED) of dry matter of dicts in the rumcen at the
outflow rate of k (0.03 h') were not
significantly diflerent (P > 0.05) but ranged
from 48.77 10 50.63 g/100g DM tor T3 and T1
respectively. The results further showed that the
b valucs were approximately rwice the values of
a. Consequently, the PD values, a + b, were
apparently due largely to the values of b in this
study.
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Table 3 Effect of total digestible nutrients (TDN)
L mZralleristics

level of the diets on dry matter (DM)degradation

* ol

el a b c PD a8h ED
= TDN (kg)
s 2791 41.33 0034 7524 63.93 50.63
-3 2737 52.10 0.026  79.47 62.15 50.03
‘3 2645  50.00 0.029 7645 62.27 48.77
-3 2599 4737 0.035 7336 63.07 49.47
= 0.55 1.8 0.004 1.75 1.42 0.75

i~ 10 the columns without letters are not signi

: = soluble fraction (g / 100g DM), b= degradable fraction (g / 100g

Tcant = 0.03).
DM). ¢ = rate of degradation

¢ =.n7), PD = potential degradability (g / 100g DM), 48h = 48 hr degradation (g/100g DM), ED =

= zaive degradability (g / 100g DM).

Taerelation among constants of in situ dry
wmater (DM)  degradation and  chemical
ssemposition (DM, CP, CF, ADF and NDF) of
exwrimental diets

. . sion between dry matter degradation
.r=37t a (soluble fraction of DM) and dry
mner content of the diet was negative and non-
significant. That between a value and crude
protein content was negative and

Table 4 Correlation anong constants of in si

significant (P< 0.05), (r = - 0.615, P= 0.011);
berween a and crude fibre content was positive
and significant (r = 0.559; P = 0.025).
Correlation coefficients between dry matter
degradation constants b, ¢, PD and ED and DM,
CP. CF, ADF and NDF contents of experimental
diets were not significantly different, except that
between ¢ and DM which was highly significant
(Table 4).

tu dry matter (DM) degradation and chemical

composition (DM, CP, CF, ADIF and NDF} of experimental diets

DM CP CF ADF NDF
a - 0.345ns -0.615* 0.559+ -0.315ns - 0.396ns
b < ,123ns -0.093ns - 0.053ns -0.207ns -0.215ns
¢ - 0.790%» 0.345ns -0.276ns 0.081ns -0.159ns
PD 0.012ns - 0.297ns 0.129ns -0.314ns - (.386ns
CD_____-042Ins - 0.067ns _0.323ns -008ns - 0190ns

* = significant at P< 0,05, ** = significant at P< 0,01, ns = not significant

a = soluble fraction (g / 100g DM), b = degradable fraction (g / 100g DM), ¢ = rate of
degradation of b (h™), PD = potential degradability (g / 100g DM), ED = cffective

degradability (g / 100g DM). DM = dry matter, CP

= crude protein, CF = crude

fibre, ADF = acid detergent fibre, NDF = neutral detergent fibre.
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In  Sacco nitrogen (N)  degradation of
experimental diets

The degradation characteristics of N for the four
experimental diets were significantly

(P< 0.05) different among the four treatment
levels, except for the values for PD of N
degradation which did not differ (P > 0.05)
among the treatments (1able 5). The a values
which are the soluble fractions were similar (P>
0.05) for T1 (10.95), T2 (9.90) and 13 (11,11
g/100g N), but were significamly (P < 0.05)
higher than for 14 (6.49 2/100g N). The b or
degradable fractions of the nitrogen were
significantly different (P< 0.05) and r
between 77,24 and 86.392/100g N for T3 and
T4 respectively. The ¢ values which are the
rates of degradation of b at time 1 varied
WMy (P < 0.05) between 0.020 and 0,033
h™ for T2 and 14 respectively.  The potential

degradability values, that is, the sum of a + b,
did not differ (P > 0.05); they ranged from 88.36
0 94.30 g/100g N for T3 and T2 respectively
(Table 5). The48h disappearance values for T1
and 12 (62.20 and 63.99) were similar (P> 0.05)
but significantly (P< 0.05) lower than for 13
(68.92) and T4 (74.38 2/100g N). The effective
degradability of N, at the rumen outflow rate (k)
0.03 b7 were similar (P>0.05) for T1 and T2
both of which were significantly lower (P<0.05)
than the similar values for T3 and T4, The
values were; 44.23, 45.73. 51.70 and 50.67
w100g N, for Ti- T4 respectively,
obscerved that the a values or the soluble fraction
were low, ranging between
6.49 (T4) and 11.11 g/100 g N (13). The b or
degradable fractions ranged between 77.24 (T3)
and 86.39 g/100g N (T4) and were thus about 8
10 12 times higher than a values,

Table 5 Effect of total digestible mutrients (TDN) level of the diets on

nitrogen (N) degradation characteristics

Level of TDN a b PD 48 h ED
(kg)

3 10.95° 80.59% 0.023"  91.54 62.20° 4323°
4,5 9.90° 84.41* 0.020° 9430 63.99¢ 45,73%
55. 11.11* 77.24* 027 88.36 68.62" 51.70°
6.5 6.49" 86.39° 0.033* 9288 74.38" 50.67

without letters are similar ("> 0.05).

SE+ - 0.56 1.76 0002 189 0.65 0.46
Means followed by unlike letters in the same column are significantly diflerent (P < 0.05)., Means

@ = soluble fraction (g / 100g N), b=deya:hblcﬁ'aaion(g/ 100g N), ¢ = rate of

degradation of b(h), PD = potential degradabil

ity (8/ 100g N), 48h = 48hr degradation

(£/100g N), ED = effective degradability (g / 100g N).

Correlation among constants of in situ
nitrogen  (N) and chemical
composition (DM, CP, CF, ADF and NDF) of
experimental diets

Relationships  between nitrogen  degradation
constant a (soluble fraction) and DM, ADF and
NDF contents of diets were negative and not
significant. Correlation between a and CP of
diets was negative and significant (r = - 0.645: p
=0.007)andthatbetwwnaandpawnCFof
diets was positive and significant (r = 0.644; P =

0.007; Table 6). Correlation between rate of N

ion. ¢ and DM content of diets T1-T4
was positive and significamt (r = 0.512; P =
0.043); that berween ¢ and CT percent of diets
was negative and significant (r = — 0.532; P=
0.034). The correlation between ¢ and CP, ADF
and NDF percent of diets were positive and non-
significant. The relationship between ED of
nitrogen degradation and percent CF of diets
Was aiso negarive and highiv significant
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(r=-0.778; P = 0.0004), Correlation hetween
other nitrogen degradation constants b, P, ED

and the DM, CP, CF, ADF and NDF contents of
T1- T4 were not significant.

Table 6 Correlation among constants of in situ nitrogen (N) degradation and chemical composition
(DM, CP, CF, ADI" and NDF) of experimental diets

DM P CF ADF NDF
a - 0.320ns - 0.645%* 0.644** - 0.297ns -0.415ns
b -0.128ns - (0.040Mdns -0.275ns -0,132ns - 0.207ns
¢ 0.512* 0.303ns - 0.532* 0.109ns 0.345ns
PD 0.329ns -0.127ns 0.024ns - 0.005ns - 0.019ns
ED - 0.432ns - 0.296ns -(.778%* - 0.186ns - 0.076ns

* = significant at P< 0.05, **= significant at P< 0.01, ns * significant
a = soluble fruction (g / 100g N), b= degradable [raction (g/ 100g N),
¢ = rate of degradation of b (h"), PD = potential degradability (g / 100g DM),

ED = effective degradability (g / 100g N).

DM -+ dry matter, CP = crude protein, CT = crude fibve, ADF = acid detergent fibre,

NDF = neutral detergent fibre,

Discussion
Chemical composition of diets
The high DM contents of the experimental diets
helped to avoid spoilage of these concentrate
diets (seed cakes) and the hay. The observed
dificrences in the diets could be auributed to the
fact that they were compounded 10 have
different TDN valucs. The diets had high
nutrient contents, and particularly the high crude
protein content appeared to have high nutritional
potential for the feeding of lactating, cows used
in the main feeding experiment. The high crude
protein contents of the seod cakes and the forage
legume hay used in  compounding the
experimental diets enhanced the overall nitrogen
contents of these diets.
In sacco dry matter degradation of
experimental diets in N'Dama bully
‘Ihe values obtained [or the a (soluble fraction)
of the four treatment diets were not significantly
(P> 0.05) different from cach other. This might
be due to the similarities in the chemical
composition of the diets. The a values of 25.99
— 27.91% were slightly higher than the a value
of 20.2% reported by Sibanda ef al(1993) for
dry marer of cottonseed cake and a value of
19.6% obtained when cottonseed cake was
incubated in combination with maize. The
values obtained in the present study for b, 47.33
52.10%, ¢, 0.026 - 0.035 h” | PD (a + b),

73.36 — 79.47% and ED, 48,77 — 50.63% were
also similar to the b, 53.4%, a+b, 73.6% «c,
0.0527 W' and E1, 47.4% reported by Sibanda
ef al (1993). The b valucs obtained for DM
degradation characteristics were about 1.8 10 1.9
times that of a. The high degradable portion b
might be due to the fibrous nature of the feed
ingredients cottonsced cake, dried bhrewer’s
grains and Lablab purpureus forage hay, which
were insoluble but degradable in the rumen.
The 48h dry matter disappearance values of
62.15 - 63.93% was in closc agreement with the
48 h dry matter disappearance value of 62.3%
reported for brewer’s spent grains by Karikari ef
al, (1995).

Correlation among constants of in situ dry
matter (DM) degradation and chemical
composition (DM, CP, CF, ADF and NDF) of
experimental diets

Generally, the observed negative and non-
significant correlation  between  dry matter
degradation constants a, b, ¢, PD and ED and
the chemical composition CP, ADF and NDF
were consistent with the findings of Larbi ef al.
(1997) who made similar observations in the dry
matter degradation cxperiments  undertaken
during the dry season of the year. The only
positive and significant correlation  existed
between the a  (soluble fraction of DM
degradation) and the CF content.  There might
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exist positive relationship between the crude
fibre content of the diet and the propartion of the
soluble nutrients available in the a fraction of
DM degradation which probably was used for
bacteria fermentation Processes,

In sacco nitrogen degradation of experimental
diets incubated in the rumen of fistulated
N'Dama bulls

The N degradation characteristics obtained by
Sibanda er al. (1993) when cotlonseed cake
alone was incubated, which were a, 9.8 %; b,
72.90%; PD (a+b), 82.7%:; ED, 43.3% and <,
0.05 h"' were close 10 the values of nit
degradation characteristics of a, 6.49 - 11.11%;
b, 77.24 — 86.39%: PD (at+h), 88.36 — 94 .30%:
ED, 44,23 - 51.70% and c,

0.020 - 0.033 h! reported in the present study.
The crude protein disappearance of 74.1% at
48h of incubation for brewer's spent grains
concentrate reported by Karikari er af (1995)
was also in agreement with the 48h nitrogen
disappearance vaive of 62.20 - 74.38% for the
concentrate diets used in the present  Study.,
When the values for the N degradation constants
a and b representing the soluble and the
degradable portions of the treatment dicts were
compared, it was observed that the b values
wre about 8-12 times the a values. The high b
proportigns in the diet treatments was an
indication that the nitrogen composition of the
ingredients was not very soluble but highly
degradable in the rumen. Preston and Leng
(1987) explained that the nitrogen or protein
portion. of the diet (a + b) was degraded into
peptides and amino  acids by the bacterial
proteases and peptidascs. They further
mentioned that during this lysis of protcin in the
rumen, the soluble protein was adsorbed rapidly
onto the bacteria cell prior to lysis. The values
of ¢ (the rate ol degradation of b) ranged 0.020 -
0.033 h in the present study and were lower
than the ¢ value of 0.05h™ reported by Sibanda
el al. (1993) for nitrogen degradation of
cottonseed cake alone. *The difference in the
observed ¢ values for nitrogen  degradation of
the various diets might be due to the differences
in the fibre contents of the degradable portion of
these diets which caused different rates of

degradation of the diets. Similarly, Preston and
Leng (1987) mentioned that the rate of
degradation of protein was affected by the
presence of lipids or other water insoluble
substances in the dict. They also stated that the
lipids might reducc the surface area of the
protein that was accessible to microbial
proteases.  Therefore, the slower rate of
degradation of nitrogen in the experimental diets
used in this study could be due 10 the presence
of residual fat (as in the cottonseed cake used) or
other water insoluble substances such as the
fibrous portion of the diets.

Correlation among  constants of in situ
nitrogen (N) degradation and chemical
composition (DM, CP, CF, ADF and NDF) of
experimental diets

Larbi et al. (1997) reported negative and
significant and also non-significant correlation
among nitrogen degradation characteristics, a, b,
¢ and PD and chemical composition
componenis, CP, AIDF and NDF as was
observed in the present study. The rate of
nitrogen degradation, ¢, was significantly
correlated with CF, This was also similar to the
findings of Larbi er af. (1997) who reported
significant correlation between the rate of
nitrogen degradation, ¢ and the CP, NDF and
ADF of the dict. Significant corrclation
between CF and N degradation constants a, ¢
and ED reported in this study probably implied
that there was a positive relationship between
the crude fibre breakdown by rumen microbes
and the nitrogen degradation process,
Conclusion

There were non-significant (P=0.05) differences
in the in sacco DM degradation characteristics
of the experimental diets. 'The degradation
characteristics of nitrogen for the diets were
however significantly (P<0,05) differcm among
the tour dietary treatment levels, The potential
degradability (DM) values ranged from 75.24 to
79.47g/100g DM, while that for the potential
degradability (N) values ranged between 88.36
and 94.30

g /100g N. Significant corrclation existed
between the a (soluble fractions of DM and N
degradation) and crude fibre content of chemical
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composition. These probably implied that there
were positive relationships between the crude
fibre breakdown by rumen microbes and the DM
and N degradation processes.
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