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Evaluation of cassava foliage as a protein supplement for sheep
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Abstract

Three trials were conducted to evaluate the potential of cassava (Manihot esculenta) Jfoliage (leaves
and petioles) as a protein supplement for sheep. In the first trial, nylon bag degradability of cassava
Joliage was studied. Proximate analysis of cassava foliage was conducted before and after the
incubation. Rumen Ammonia Concentration (RAC) and pH were determined at 0, 4 and 8 hours afler
Jeeding cassava foliage diet (30%). Proximate composition of sundried cassava Jfoliage was (%) DM
91.25, CP 18.55, NDF, 31.41, ADF, 29.2, EE, 6.6, Ash, 12.95. Nylon-bag dry matter disappearance
(DMD) increased significantly (P<0.05) from 15.75%to 75.5%. RAC values increased significantly
Jrom 8.20mg NHy/100ml at zero hour to 11.41mg NHy/100ml at 8 hours post feeding. Rumen fluid
PH was not significantly changed by the 30% cassava foliage diet. In the second trial lasting 56
days, twenty-eight Yankasa/WAD yearling rams of initial average weight of 18kg were balanced for
weight and randomly allotted to seven treatments. All rams except those on control diet were fed
cassava foliage or groundnut haulms or both at 1.0% or 1.5% of body weight (BW) as supplements
{o a basal diet of Gamba hay. Feeding Gamba hay alone (control) resulted in weight loss (-
30.5g/day) but with cassava foliage or groundnut haulms supplementation at 1.0% BW, significantly
higher gains of 39.2 and 44.6g/day were achieved respectively. At 1.5% BW level of supplementation
with cassava foliage or groundnut haulms higher weight gains of 41.2 and 51.7g/day were achieved
while feeding the (50.50) combined supplements at 1.0 and 1.50% BW resulted in live weight gains
of 65.1 and 69.3g/day respectively. The third trial consisted of a four week grazing trial followed by
a metabolic study. Twenty-one Yankasa/WAD yearling rams were randomly allotted to seven
treatments and were balanced for live weight. All rams were allowed to graze standing digitaria hay
as basal diet, except the rams on control diet. Those on treatment were fed cassava Sfoliage or
groundrut haulms or a (50:50) combination of both at 0.5% and 1.0% (BW). The metabolic study
consisted of a seven day adjustment period and a seven day total collection period. There was no
significant djfference (P>0.05) in the live weight gains of rams on the control diet compared with
those supplemented except for those supplemented with cassava foliage and groundnut haulms
combined at 1% level where the weight gain was significantly higher (P<0.05).Feed intake was not
significantly (P>0.05) affected by feeding either supplement. Supplementing digitaria hay with
cassava foliage at both 0.5% and 1.0% BW did not significantly increase the nitrogen retention
values, but groundnmut haulms supplemented at 1.0% BW significantly (P<0.05) increased the
nitrogen retention values. h

Keywords: Cassava foliage, nylon-bag degradation, rumen-ammonia, concentration incubation, dry
matter disappearance, nitrogen retention.
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Introduction

According to FAO (1986) figures, Nigerians
intake of animal protein is 15g per day, which is
below the recommended minimum fevel of 35p
per day. The main reason for this poor intake of
animal protein is poor livestock productivity,
which is as a result of poor nutrition, breeding,
management and discase control. Of these
factors, nutrition appeurs to be most important
because the gains of selective breeding, proper
management and disease control can only be
realized with an adequate plane of nutrition.
Recently, most work has concentrated on
utilization of crop residues and pasture species
because of their availability during the long dry
season. The major problem with crop residucs as
a feedstuff s that of poor efficiency of
utilization probably as a result of its gencrally
high fibre and low soluble carbohydrates content
(Dixon and Fgah, 1987). Various methods of
improving the efficiency of utilization focuses
on enhancing rumen microbial fermentation,
either by physical treatment (Mohammed ef al.,
1987) or by chemical treatment (Garmo, 1981,
Nour, 1997), Unfortunately, these methods are
not  popular  becausc of high cost  or
unavailability of inputs. A more practical
approach 10 increasing the efficiency of
utilization &f crop residues is the addition of
protein or non-protein nitrogen to the diets
consisting of crop residucs on poor quality hay
(Bezkorowajinyi er al, 1986, Ndloyu and
Buchanan-Smith, 1985).

The case for cassava foliage as protein
supplement rest not only on the relatively high
crude profein content bt aiso on its availubility
in most parts of the country throughout the year.
These studies were theretore conducted to
evaluate cassava foliage as a protein supplement
for sheep, in comparison with groundnut haulms
which is more popularly used.

Materials and Methods

General feedstuff preparation and Animal
managenent

The study was conducted at Shika, Kaduna State
on latitude 11N in the Guinca Savannah zone of
Northorn Nigeria and the climate has been

described by Buvanendran ef al,(1981),
Cassava foliage used were of the local sweet
variety grown around Shika. They were
harvested fresh and then sundried for seven days
until the leaves and petioles were brittle and
thoroughly dried. The groundnut haulms fed
were purchased at the local market, but care was
taken to ensure that they had high quality of
dried green leaves and were not mouldy. Gamba
hay utilized was harvested and baled from
NAPRI pastures the previous year. Supplements
were offered 7.30am. and afier complete
consumption the basal dicts were then offered.
Rams utilized were crosses of Yankasa/WAD
sheep. They were quarantined for thirty days
during which they were dewormed and bathed in
acaricide solution (Iriatix). Rams were housed
in  individual pens with  concrete  floors
measuring 3.0m x 1.5m with open-sided walls.
The stall fed rams were allowed out into holding
pens twice weekly while the individual pens
were washed and disinfected, All rams were
provided salt licks.

Trial 1: Two Yankasa rumen-fistulated ewes of
average weight of 20kg and aged 1.5 years were
used in this study. The technigue of rumen
fistulation used was a modification of the single
abdominal wall incision method as described by
Lufadeju (1988a). Three wecks  belore
commencement of the experiment, the cwes
were daily given a supplement containing 30%
cassava foliage after which the cwes were
allowed 10 graze Brachiaria pastures. Sundried
cassava foliage (Jeaves and petioles) was pround
using a laboratory hammer mill fined with a
2.5mm screen mesh. Approximately 2.5 — 3.5
of cassava foliage samples were weighed into 10
x 8 em nylon-bags with 20 — 40 micgro mesh
size. The nylon bags were sealed and attached
by means of clastic rubber bands to a4 40cm
flexible rubber tube attached to the cannula
cover with a nylon string. Duplicated nylon-bags
containing samples of cassava foliage were
inserted in the rumen of the ewes for 0, 8, 16,
24, 48, 72 and 96 hours. Upon withdrawal the
bugs were washed under running water until the
water wis clear. The bags were then dried at
70°C for twenty-four hours and weighed
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a=rding to procedure described by Mehrez and
rsx 1977,

Zaen Ammoniz Concentration (RAC) was
2= =nined at 0.4 and 8 hours post feeding from
=~ fluid samples by mixing with equal
wi e of 0.1 NH,SO, and immediately stored
T i ireezer, RAC values were obtained by steam
&<ilation collected with acid (Whitehead,
9671, Rumen fuid pil was also determined
aing Philips digital pll meter (model 9409).
>mimate analysis on cassava foliage was
~nducted before and after incubation.

Trial 2: Twenty eight Yankasa/WAI) rams
xosses) of initial average 18kg and aged 1.5
wears were used in this study. They were allotted
=to seven groups of four rams in each group
=alanced for weight then randomly assigned into
different treatment groups (Table 2.1). all rams
=cept those on control diet were fed cassava
Tliage or groundnut haulms or a (50:50)
sombination of both as supplements at 1.0 or
1.5% BW 1o a hasal dict of Gamba hay. All
rams were stall-fed. Supplements were offered
at 7.30a.m. and after complete consumption,
Gamba hay was offered in a manner to allow
15% rejection. Animals were weighed weekly
and the 1rial lasted fifiy-six days. Body
condition scoring was conducied by two
individual scorers using visual assessment, The
results were analysed statistically using the
principle of analysis of variance (ANOVA)
Snedecor and Cochran (1967).

Trial 3: A grazing trial lasting four weeks was
conducted with twenty-one Yankasa/WAD rams

Table 1 Proximate analysis of feedstuffs used

(crosses) of average initial weight of 29g and
aged 1.5 years. They were allocated into scven
groups of three rams cach and the group
balanced for Yve weight before they were
randomly allocated 10 diffcrent treaiments. All
rams grazed standing digitaria hay and except
those on control diet, all rums were fed cither
cassava folisge or groundnut haulms or a
(50:50) combination of both as supplements at
0.5% or 1.0% BW (Table 7). The supplements
were offered at 7.30am. and after complete
consumption were allowed to graze digitaria
pastures. Live weight gains were taken weekly.
Aflerwards a metabolic trial consisting of seven
days adjustment period and seven days total
collection period was conducted. Rams were
stall-fed digitaria hay plus supplements in pens
measuring 1.0 x 2.0m with concrete floors and
were on a raised platform with a container
below it. A tine net trapped faecal droppings
while allowing urine flow into the container
below. Total feed intake was measured while
urine and faeces output were collected sampled
and analysed for nitrogen, according 10 A.O.A.C
(1986) procedure. The results were analysed
statistically using principle of Analysis of
Variance (Snedecor and Cochran, 1967).

Results
Proximate composition of cassava foliage and
other feedstufls used arc shown in Table 1.

Feedstuff DM% CP% NDF___ADF__ASH _ LIGNIN 48HR
Cassava foliage 91.25 18.55 3141 293 1293 14.14 70.59
Groundnut haulms 87.05 12.87 3589 3149 1141 638

Digitaria hay 876 57 7699 5232 83 -

Gamba hay 903 343 764 562 54 - 45.8

—_———m— e —— e s

[Lufadeju (1988a)

Nylon-bags DMD ( Table 2) significantly
(P<0,05) increased from 15.76% at zero hours 10
70.59% at fourty-cight hours but further

increases were not significant (P>0.05) from
forty-eight to ninety-six hours (70.59 — 75.5%).
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Introduction

According 10 FAO (1986) figures, Nigerians
intake of animal protein is 15g per day, which is
below the recaommended minimum level of 35g
per day. The main reason for this poor intake ol
animal protein is poor livestock productivity,
which is as a result of poor nutrition, breeding,
management and disease control. Of these
factors, nutrition appears to be most important
because the gains of sclective breeding, proper
management and disease control can only be
realized with an adequate plane of nutrition.
Recently, most work has concentrated on
utilization of crop residues and pasture species
because of their availability during the long dry
season. The major problem with crop residues as
a feedsiufl’ is that of poor efficiency of
utilization probably as a result of its generally
high fibre and low soluble carbohydrites content
(Dixon and Iigah, 1987). Various methods of
improving the efficiency of utilization focuses
on enhancing rumen microbial fermentation,
either by physical treatment (Mohammed ef al.,
1987) or by chemical treatment (Garmo, 1981,
Nour, 1997). Unfortunately, these methods are
not  popular because of high cost  or
unavailability of inputs. A morc practical
approach to increasing the efficiency of
utilization of crop residoes is the addition of
protein or non-protcin nitrogen to the diets
consisting of crop residues on poor quality hay
(Bezkorowajinyi e/ al, 1986, Ndloyu and
Huchanan-Smith, 1985).

The casc for cassava foliage as protein
supplement rest not only on the relatively high
crude protein content but also on its availability
in most parts of the country throughout the year,
These studies were thercfore conducted 1o
evaluate cassava foliage as a protein supplement
for sheep, in comparison with groundnun haulms
which is more popularly used.

Materials and Methods

General feedstuff preparation and Animal
management

The study was conducted at Shika, Kaduna State
on latitude 1 1°N in the Guinea Savannah zone of
Northern Nigeria and the climate has been

described by Buvanendran e al,(1981).
Cassava foliage used were of the local sweet
variety grown around Shika. They were
harvested fresh and then sundried for seven days
until the leaves and petioles were brittle and
thoroughly dried. The groundnut haulms fed
were purchased at the local market, but care was
taken to ensure that they had high quality of
dried green leaves and were not mouldy. Gamba
hay utilized was harvested and baled from
NAPRI pastures the previous yeur. Supplements
were offered 7.30am. and after complete
consumption the basal diets were then offered.
Rams utilized were crosses of Yankasa/WAD
sheep. They were quarantined for thirty days
during which they were dewormed and bathed in
acaricide solution (Triatix). Rams were housed
in individual pens with concrete foors
measuring 3.0m x 1.5m with open-sided walls,
The stall fed rams were allowed out into holding
pens twice weekly while the individual pens
were washed and disinfected, All rams were
provided salt licks.

Trial 1: Two Yankasa rumen-fistulated ewes of
average weight of 20kg and aged 1.5 years were
uscd in this snxdy. The technique of rumen
fistulation used was a modification of the singlc
abdominal wall incision method as described by
Lufadeju  (1988a), Three woeks  before
commencement of the experiment, the ewes
were daily given a supplement containing 30%
cassava foliage afler which the cwes were
allowed to graze Brachiaria pastures. Sundried
cassava foliage (leaves and petioles) was ground
using a laboratory hammer mill fitted with a
2.5mm screen mesh. Approximately 2.5 — 3.5g
of cassava foliage sumples were weighed into 10
x 8 an nylon-bags with 20 — 40 micro mesh
size. The nylon bags were sealed and attached
by means of clastic rubber bands to a 40cm
flexible rubber tube attached 1o the cannula
cover with a nylon string. Duplicated nylon-bags
containing samples of cassava foliage were
inserted in the rumen of the ewes for 0, 8, 16,
24, 48, 72 and 96 hours. Upon withdrawal the
bags were washed under running water until the
waler wus clear, The bags were then dried at
70°C  for twenty-four hours and weighed
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according to procedure described by Mehrez and
Orskov (1977).

Rumen Ammonia Concentration (RAC) was
Jetermined at 0.4 and 8 hours post feeding from
rumen fluid samples by mixing with equal
volume of 0.1 NH,S0, and immediately stored
in a freezer. RAC values were obtained by steam
distillation collected with acid (Whilchead,
1967). Rumen fluid pH was also determined
using Philips digital pH meter (model 9409).
Proximate analysis on cassava foliage was
conducted before and afler incubation.

Trial 2: Twenty cight Yankasas/WAD rams
(crosses) of initial average 18kg and aged 1.5
vears were used in this study. They were allotted
into seven groups of four rams in each group
halanced for weight then randomly assigned into
different treatment groups (Table 2.1). all rams
except those on control diet were fed cassava
foliage or groundnut haulms or a (50:50)
combination of both as supplements at 1.0 or
1.5% BW to a basal diet of Gamba hay. All
rams were stall-fed. Supplements were offered
at 7.30a.m. and after complete consumption,
Gamba hay was offered in a manner to allow
15% rejection. Animals were weighed weekly
and the trial lasted fifty-six days. Body
condition scoring was  conducted by two
individual scorers using visual assessment. ‘The
results werc analysed statistically using the
principle of analysis of variance (ANOVA)
Snedecor and Cochran (1967).

Trial 3: A grazing trial lasting four weeks was
conducted with twenty-one Yankasa/WAD rams

Table 1 Proximate analysis of feedstuffs used

(crosses) of average initial weight of 29kg and
aged 1.5 years. They were allocated into seven
groups of three rams cach and the group
balanced for live weight before they were
randomly allocated to different treatments. All
rams grazed standing digitaria hay and except
those on control diet, all rams were fed either
cassava foliage or groundnut haulms or a
(50:50) combination of both as supplements at
0.5% or 1.0% BW (lable 7). The supplements
were offered at 7.30am. and after complete
consumption were allowed to graze digitaria
pastures. Live weight gains were taken woekly.
Afterwards a metabolic trial consisting of seven
days adjustment period and seven days total
collection period was conducted. Rams were
stall-fid digitaria hay plus supplements in pens
measuring 1.0 x 2.0m with concrete floors and
were on a raised platform with a container
below it. A fine net trapped faccal droppings
while allowing urine flow into the container
below. Total feed intake was measured while
urine and facoes output were collected sampled
and analysed for nitrogen, according 10 A.O.A.C
(1986) procedure. The results were analysed
statistically using principle of Analysis of
Variance (Snedecor and Cochran, 1967),

Results
Proximate composition of cassava foliage and
other feedstufts used are shown in Tabie 1.

Feodstuff DM% CP% NDF ADF__ASH LIGNIN a8HR
Cassava [oliage 0125 1855 3141 293 1293 1414 70.59
Groundnut haulms 8705 1287 3589 3149 1141 638

Digitaria hay 876 57 7699 5232 83 -

Gamba hay 903 343 764 562 54 - 45.8
M
Lufadeju (1988a)

Nvlon-bags DMD ( Table 2) significantly
(P<0,05) increased from 15.76% at zero hours to
70,59% at fourty-eight hours but further

increases were not significant (P>0.05) from
forty-eight to ninety-six hours (70,59 — 75.5%).

39



Alli-Balogun, Lakpini, Alawa, Mohammed and Nwanta
Table 2 Mean dry matter disappearance of cassava Joliage

I'ime Hours DMD + SE

0 15.74* - 0.176
s 26.87 + 0.925
16 60.09° + 3.532
24 68,354 + 1.387
48 70.59° 4+ 0.846
72 74.28° -~ 0.487
96 75 - 1

Means in the same column with different superscripts differ significantly (P<0.05)

Table 3 Rumen ammonia concentration and pl of rumen fluid

Hours (Post feeding) RAC mg NHy/100m] +SE pH
0 ®.103 0.2309 T.37
4 17.5108 0.4016 6.425

8 11.406 0.8032 6.385

RAC values (Table 3) increased significantly  of sample residue for NDF, ADF and crude
(P<0.05) from 8.20mg NH3/100ml at zero hours protein were significantly (P<0.05) higher than
10 17.52mg NH,/100mi at 4 hours and decreased  in the original sample (Table 4) results of
o 11.4Img NHyY100m! at eight hours post  DMD% were fitted into an exponential equation
teeding cassava foliage diet. The pH of rumen  of the form.,

fluid at zero hours was 6,38, Proximate analysis

Ta ble 4 Crude protein NDF and ADF contents of cassava foliage sample residue

lncuhaﬁdh_ hours NDF ADF Cp

8 74.82 53.43 24.84
16 74.15 65.47 26.42
24 74.057 66.36 21.70
48 ‘ 70.63 61.92 17.53
72 70.13 61.36 18.51

96 72.33 62.72 18.83

P=a-+b(1-¢ “)(Orskov and McDonald, 1979)
Where:;

= Degradation taking place at time 1 = 0226809

= Proportion of foed rapidly degraded (intercept) = 15,75
= Proportion of foeed gradually degraded = 59.83

= Rate constant {or degradation or “b" = 0.008909
(a+b) = Asympiote

In trial 2 live weight gains are shown inTable 5. (-30g/day) but with 1.0% of BW cassava foliage
Rams fed Gamba hay alone lost weight Or  groundnut  haulms  supplementation.
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significantly (P<0.05) higher gains (39.2 or
45.2g/day respectively) were obtained. Daily
live weight gains of rams on cassava foliage at
1.0 and 1.5% BW supplementation were similar
to that of rams fed groundnut haulms at 1.0 BW,

Rams fed the combined supplements at 1.0 and
1.5% had similar weight gains but were
significanmtly (P<0.05) higher than all other
Zroups,

Table § Live weight gains
C CF CF GnH GnH CF GnH
T1 T2 13 T4 TS T6 7
S 0% 1L0% 15% 1.0% 1.5% 1.0% 15% SEM
Mean initial weight (kg) 1825 17.6 17.3 1837 17.75 1813 17.87 +0.144
Mean final weight (kg) 16.57 1979 209 209 2064 2177 2175 +0.677
Mean weight gains g/day -30.5* 392" 44.6™ 452 517 65149 693 +126

Means in the same row with different superscripts differ significantly (P<0.03)

C = Control
CF = Cassava foliage
GnH = Groundnut Haulms
S = Level of suppiement fed as % of body weight
Table 6 Bady condition score
T1 T2 T3 T4 TS T6 L)
Initial body
Condition score 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Final body
Condition scorc 1.0 2.0 34 3.4 3.8 4.0 4.0

Subjective scoring on a scale of 1 = poor, 2 = moderate, 3 = good

[n trial 3 results of the four wecks grazing trial
(Table 7) showed that rams fed digitaria hay
alone (control), groundnut haulms at 0.5% BW,
or cassava foliage at 0.5% or 1.0% BW
exhibited no significant difference (P>0,05) in

their weight gains which were significantly
(P<0.05) lower than in other groups. Rams fed
combined supplements at 1.0% BW had
significantly (P<0.05) highcr weight gains than
any other group of rams.
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Table 7 Live weight gains and nitrogen metabolism

C CF Cr
T1 T2 T3

GnH GoH CF GnH
T4 T5 T6 T7

S 0% 0.5% 05% 1.0% 10% 0.5% 1.0% SEM
DM intake g/day 786.4 789.66 89491 863.95 91298 8073 792.55 +20.4
Mean weight gain g/day 53.57* 53.37° 62.49% 59.52° 80.29® 83.23% 95.23° +6.45
Digestibility '

N. Metabolism 67.8° 68.63° 77.64% 69.83® 783" 78.6° 81.06™ +2.10
N intake g/day 217 904 898 1121 10.14 879 957 10.488
Faecal N g/day 308 444 451 572 311 263 265 10430
Urine N g/day 086 093 042 08 063 075 062 100676
Total N exc. g/day 484 537 493 658 374 338 327 10.0676
N Retained g/day 233 3.67° 405° 463° 670° 514 630° 10454
% N Retained of N

intake 30.50° 40.6® 45.10° 413® 64.17° 61.54° 6583 15.16

Means in the same row with difierent superscripts letter differ significantly (P<0.05)

CF = Cassava foliage
GnH = Groundnut Haulms

S = Level of supplement fed as % of body weight

The addition of cassava foliage, groundmuit
haulms or a combination of both af 0.5% or
1.0% BW level of supplement did not
significantly change the total dry matter intake.
Rams fed the control diet, 0.5% groundnut
haulms or 0.5% or 1.0% cassava foliage
supplement had similar daily nitrogen retention
values which were significantly (P<0.05%)
lower than the daily nitrogen retention values of
others (Table 7). Also rams on the control
group, groundnut haulms at 0.5% BW or
cassava foliage at 0.5% and 1.0% BW levels of
supplementation, had similar approximate
digestion coefficient values which were
significantly lower than those of other groups.

Discussion

Smith ef af.,(1988) reported degradability of
cassava foliage (leaves) as being 84.3% within
forty-eight hours. This differs with that obiained
in trial 1 (70.59%) within the same time. The
difference in DMD% values might be due to
presence of petiole ( which consists of more
structural vascular bundles) in the cassava

foliage used for this trial. Abate (1991) observed
that fibrous materials are less soluble because of
the dominance of structural over soluble
carbohydrates in the cell wall. High rate of
DMD%% suggests that cassava foliage would
constitute low rumen load thus optimizing
voluntary intake. Also knowledge of the
degradation characteristic of cassava foliage
would aid combining it with carbohydrate
sources of similar degradation characteristic thus
synchronizing the release of nitrogen angd cnergy
compounds which facilitate microbial protein
synthesis. Leng and Nolan (1984) reported
optimum rumen ammonia concentration ranging
5 — 20 mg NHx/100ml. RAC at four hours post
feeding was 17mg NHi/100ml which is well
within the range cited. Although RAC values at
eight hours was significantly (P<0.05), lower
this might be due to the NH; diffusion out of the
rumen or that is being utilized in microbial
protein synthesis. The pH at four post feeding
was 6.42, which is within range reported by
Niovu (1992) (6.5 — 6.8) being optimal for
maximum celiuloysis. The difference in pH at
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= Sours and fours post feeding might be due
© oresence of maize grain in the dict. Higher
~F o ADF values of the sample after
moesnoc shows that the soluble portion of
e idage had been degraded leaving
s -=due which had higher NDF and ADF
. ‘< higher crude protein values of the
v :Ter incubation might be due 1o
W CI orumen microbes that were not
- <7 the sample.
F=giry cassava foliage to rams in trial 2 was
e 3 Srevent weight loss although it showed
oy 26T weight gains. This is most likely due
€ I Zigh rate of degradation of cassava foliage
7L S1y . within forty-eight hours compared to
e s rate of Gamba hay degradation (45.8%)
—Eadeiu 1988b) within the same time. This
wxul result in low availability of glycogenic
Zwooounds  necessary to enable the rumen
marobes utilize the nitrogen liberated from
assava foliage. Rams fed groundnut haulms had
mgmer gains most likely due to the slower rate of
2zadation as evidence from the higher crude
$ore content (32.8%) (Adu and Lapkini, 1983)
=pared to that of cassava foliage (4.8 —
-.%%) Smith 1992). This might have resulted in
A nerter synchronized release of nitrogen and
Srbohydrate. Furthermore, Silver and Orskov
-¥85) reported legume crop residues ability to
arovide fermentation encrgy 10 the rumen in the
Arm of available cellulose and hemicellulose
which stimulatc fibre digestion. This could
=xplain the better responses in live weight gain
frams fed the combined supplements.
[n trial 3 similar live weight gains by rams fed
the control diet ( no supplement) and rams fed
@ther of the supplement at 0.5% BW suggests
that 0.5% BW level of supplementation is too
small to  eflectively  stimulate additional
microbial protein synthesis. Rams on 1% level
of gromdnut haulms supplemenation  gave
higher gains than rams on cassava foliage. This
could be auributed 10 the rapid rate of
degradation of cassava foliage compared 10
groundnul haulms. Most of the cassava foliage
generated  nitrogen  would likely be under
uilized due 1o slow rate of glycogenic
compounds  from  digitaria hay. But for

groundnut haulms the slower rate of degradation
might have resulted in a better synchronized
release of glycogenic compound and nitrogen
thus enhancing microbial protein synthesis in
the rams. The combined supplements at either
levels of supplementation performed better than
cither of the supplements alone. This is most
likely due 10 presence of additional crude
protein from cassava foliage and groundnut
haulms plus additional fermentable energy from
groundnut haulms,

Addition of either supplement or their
combination did not result in a significam
change in dry matter intake. Higher crude fibre
contents of digitaria hay may have resulted in it
having relatively slower rates of degradation
compared to cassava foliage or groundnut
haulms. Possibly both supplements constitute
low rumen load due to their relatively faster
degradation. Moran et al.(1983) described an
idcal supplement as one, which maintains or
increases the intake of the basal diet rather than
one which substitutes for it,

Additional nitrogen from cassava foliage as
shown in Table 7 was poorly utilized as
evidenced by the high levels of faecal and
urinary nitrogen. Karve (1973) reported the
retention and utilization of dietary nitrogen
being influenced by the type and quality of
carbohydrate present. Most likely, in the
absence of readily fermentable energy sources
which enhance microbial utilization of nitrogen,
most of the additional nitrogen may have simply
been absorbed through the walls of the rumen
into the blood system from where it may have
been eventually passed out of the body with
urine and faeces or recycled through saliva hack
to the rumen where it influences digestion rate
of cellulose (Kenedy and Milligan, 198R).

Conclusion

From this study, it is evident that cassava foliage
has high degradability and it penerates adequate
amounts of nitrogen in the rumen. Feeding
Cassava foliage or groundnut haulms as a
supplement 0 Gamba hay or digitaria hay
improved weight gains but the combination of
both  supplements  pave best results
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Furthermore, cassava foliage can be used to
completely replace groundnut haulms as a
protein supplement. The high amount of faecal
and urinary nitrogen voided is evidence of poor
utilization of additional nitrogen generated from
cassava foliage. It is expected that with readily
fermentable energy sources cassava foliage
supplementation would elicit better responses in
‘terms of live weight gain.
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