Maize replacement value of fermented cassava in rations
for sheep’

COMPENDIO

Se alimentaron con saciones en las gue la yuca fermentada reemplazd al maiz
en wiveles de 0, 20, 40 y 60 por ciento, en peso, durante 244 dias, 24 ovines West
African Duwarf de 14 semanas de edad, en grupos de 12 carneros castrados y 12
corderos, con wn peso inicial promedio de 15,68 kp Se evaluaron los efectos robre la
digestitbilidad de las raciones, crecimiento, canal y cavacteristicas econdmivar de los
oviner.

La ingestion y digestibilidad apavente de la proteing cruda, fibra crada, exirac
to efdieo, extracio libre de wmitrdgeno, y nwirienies digesiibles toales {meron signifi-
cativamenie mds bajos en las raciones que comtenian 40 y 6O par ciento de ynea
fermentada gue en cualguier olra racidn Tanto la eficiencia de la wtilizacidn de los
alimentos como la tasa de crecimienio fueron deprimidar conforme anmentaba la yuca
fermentada en lar raciones El por cienio de desecho, el largo de la canal, y la grasa
abdomival funeron mis bajos mieniras gue los viliones e higado fweron mds grandes
al anmentar el nivel de ynea fermentada Los anmentos de yuca fermentada en las
raciones tamibién produjeron mayores beneficios econdmicos conparados con la racidn
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festigo.

Intrvaduction

HE need to search for alternatives to cereal grains
as energy source in ivestock feeds caused by ina-
dequate supply and, hence, extremely high prices

of cerezl grains in many parts of the world has led
to the evaluation of cassava in livestock feeds As an
energy source, cassava yields 13 times more energy
per hectare than maize or guineo corn (10) Further-
more, its ease of propagation, economy of production,
relative freedom from pests and comparatively fewer
storage problems compared with cereal grains make
cassavi an attractive proposition for energy source in
livestock feeds.

The objectives of this study were to incorporate
fermented cassava into rations for sheep and deter-
mine its effects on the intake, digestibility and effi-
ciency of utilization of the rations and growth, car-
cass, organ and economic value for sheep
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Materials and methods

Casiara ocesring

Cassava root tubers purchased from farmers in the
neighbourhood were subjected to a lafunification pro-
cess¥ as follows: The unpeeled cassava tubers were
washed to remove soil dirt before packing them into
bwo  1000-litre  fermentation tanks which had been
filled with sufficient water to promote fermentation.
The cassava tubers remained unpeeled to minimize the
loss of cassava starch to the fermentation medium
which usually occurs through desintegration when
peeted cassava tubers have become softened in the
process of fermentation. The fermentation tanks were
teft uncovered to avoid pressure building up inside them
and fermentation was ailowed to proceed uncontrolled
for six days. Studies on miccobial activities during the

* This is one of the traditional methods of preparing cassava root into
flour called lafwn {or human consumption in some of the Southern
States of Nigeria
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Table 1-—Composition of experimental rations (air-
dry basis)

Ingredients (55) 0 Levels of gc;)rmcntcd c:ﬁmva (%)60
Muize ah ¢ 400 00 a0
Fermented Cassaval 0o 2000 400 60.0
Groundnut cake 100 10.0 10.0 10.0
Brewers dried grains 60 20.0 20:0 200
Sugar cane molasses 40 40 4.0 4.0
Dicaicium phosphate Ao 30 3.0 3.0
Beone MMeal 20 20 20 20
Salt 03 03 05 0.5
Agzleare® 05 03 03 05

1 Contained on air-dey basis, 88.58%% dry matter, 14355 crude pratein,
1,196 crude fibre, 0.75%k cther extract 3 45% ash 81 .36% NFE
and 13 01 mg/kg HON

vitamin miy manufactured by Livestock Feeds

[

A trace mineral -
Itd | fapos

fermentation  process indicated that some species of
yeasts, Aspergillns, Pichia, Bacitlus and Psendomonas
were present in the fermentation tanks The source
of the Aspergillus species was traced to the soil from
which the cassava root tubzes were harvested

From the third day until the end of fermentation
any cassava tubers which had become softened were
withdrawn from the fermentation tanks The peels
wese then removed and discarded while the remaining
starchy pulps were loaded into jute bags on which
dilapidated parts of motor vehicles were piled so as
to squeeze out as much water as possible thereby ex-
pediting the process of sun-drying. After about 48
hours, the stacchy puips were removed from the bags
and pgrated by hand on a concrete floor. During this
process, the inner fibrous core was removed and dis-
carded before the starchy pulp was spread out to
sun-dry. The dried fermented cassava was then ground
and stored ready for mixing the experimental rations
(Table 1}

Feeding and management of experimental animals

Twenty-four 14-weeks old West African Dwarf
sheep comprising 12 wethers and 12 lambs with an
average initial body weight of 1568 kg were divided
into four groups of six equa[ized as to sex, mean
weight and weight distribution among groups. The
experimental rations were alloted randomly to the four
groups of growing sheep which were fed «d libitum
for a period of 224 days during which all animals
had free access to water. Prior to this experiment the
sheep had been dewormed with thizbendazole and
this operation was repeated three months after the
study had commenced Records of feed intake and in-
dividual body weight changes were kept on weekly
and bi-weekly basis, respectively.

During the last three weeks, two wethers were
withdsawn from each treatment group and placed in
metabolism cages for a digestibility study They were
cach offered daily 90 per cent of the average daily
feed intake of their respective treatment groups in
the week prior to the metabolism trial and given free
access to water. Any refused feed was weighed daily
before the day's ration was put in the feeder After
an initial adjustment period of 7 days in the meta-
bolism cages, faeces were collected daily from each
animal for 10 days. The 10-day fecal samples were
pooled into two 5-day composite samples for chemical
analysis. Samples of the refused feed, experimental
rations and feces drawn from the composite samples
of each were then analyzed for proximate components
by the methods of AOAC (1).

At the end of the experiment all animals were
starved for 24 hours but water was provided They
were then weighed individually to obtain the final
body weight Operating market prices of feed ingre-
dients used in the experimental rations and sheep
were used to estimate feed costs and gross income.
The wethers from each treatment group were slaugh-
tered for carcass evaluation.

The data obtained were analyzed statistically using
analysis of variance and Duncar's new multiple range
test (13).

Results and discnssion
Digestibility of experimental rations

Digestibility coefficients (Table 2) indicate consis-
tent decrease in digestible crude protein, crude fibre,
ether extract, nitrogen free extract and total digestible
nutrients as the level of fermented cassava increased in
the rations. Rations containing 40% or more fermented
cassava were significantly (P<{0.05) inferior to others
in digestibility of the proximate compeonents of the
rations studied. This depression in digestibility might

Table 2 —Digestibility coefficients (% )

Eevels of fermented cassava ()
Feed componemts S E Mem
0 0 40 60
Crude protein | 91 38a2] 8880a | 7496be] &541c i 2 463
Crude fibre 75.28a| 65.79abi 57.87b | 5485b| ® 297
Fther extragt 83.43a | 91.0%3a ] 8398b | 7982b; = 286
Nitrogen free | 94 74a| 91 4la | 87 36ab| 8248k £ 179
extract
Total digestible
nutrients 8120a| 76 80aki 69.74bc] 62.43 + 195

a b ¢ Means with different letters within the same row are signifi-
cantly (P 005) different.
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be due to the toxic effect (15) of the residual hydro-
cyanic acid in the fermented casava rations on the
micrabial population in the rumen. Both their growth
rate and, hence, breakdown of the feed components
might have been hindered considerably 1t has been
observed (12} that ruminal ammonia concentration was
lower in heifers fed rations supplemented with cassava
meal, which also gained less weight, compared with
those fed corn supplemented rations. Similar observa-
tions have been made (9) on dairy cows fed rations
in which oats were replaced with tapioca.

Growth response

Table 3 presents the performance of sheep fed
fermented cassava rations Avetage body weight gains
and fipal body weight decreased, however, non-signi-
ficantly (P>0.05), as fermented cassava increased in
the rations. There were significant (P<{003) decreases
in feed intake but non-significant (P2>005) decreases
in feed required per kg body weight gain with ip-
creases in the dietary level of fermented cassava. The
reduced growth rate might be due to reduced feed
intake, poor digestibility and decreased efficiency of
feed utilization as the level of fermented cassava in-
creased. Many other workers (3, 4, 5, 10) have made
similar observations on ruminants fed cassava meals

Leonomic performance

Both the feed cost and estimated gross income
(Table 3) decreased significantly (P<C0.05) while the

Table 3-—Performance of sheep fed fermented cassava
rations

fovels of feemented cassava (5%}
Performance S E M
characteristics

1 20 {0 ]

Initial bwt. (kg) 1 13.53 | 1568 15 68 1584 | £ 147
Final bwt (kg) 3035 | 2937 | 2577 1 256G3 | = 196
Body wt pain {kg) 1482 | 1569 1009 980 | 119

Feed intake (kg) 1109 28a| 107 79a | 103 52b1 100 ik | £ 02

Feed/kp bwt

gain {kg) 731 ] 786 | 025 1 jo27 | & 251
Feed cost (N)? 25.73¢h 21 06be] 36 09aH 1162a| £ 165
Gros revenue {N)Y| 4553 1 4405 38 65 38 444
+ 295
Revenue less feed

cost {IN) 16.80 2299 2256 26 82 + 178

Returns index® 100 116 11 136

Table 4 —Carcass and organ characteristic of sheep
fed fermented cassava rations

Levels of femmented cassava (50)

Characteristics Mean
{ 20 40 (il

Slaughter wt {kg) {33 60 | 28 10 2260 2770 3 E 46y
Carcass lenpth (em |84 45 | g3 82 69 85 81 28 * 605
Dressing

porcent (%) 49 50 | 47 6l 47 61 4605 =145

Visceral fat
{0F EBWy 24 65b] 15718 131281 3245 % 228

Fide {7 EBW)Y [ 884 ] 981 10 00 960 | =093
Liver (% EBW)Y 131511 213 179 187 | o7t
Meart (- EBW) [0351b] pgb] ossai 0S8 £0¢1
Kidney (¢4 EBW); 027 | 036 038 044 | Epaz

$ Nnira, the Nigesinn currency, in which N1 00 == {JS 1 358

24

Revenue fess fead cost fur the control diet i 100

a. b, ¢ Means with different fetters within the same row are sigaifi-
cantly (F¢7005), different

a b Means with different letters within the same row are significantiy
(Pezo05) different

1 Empty body weight

sevenue less feed cost and the returns index increased
with increases in the fermented cassava level Inspite
of the decline in gross revenue which might be rela-
ted to the depression in growth rate as fermented
cassava increased in the rations, the increases in the
returns index indicate greater economic benefit with
increases in the corn replacement level of fermented
cassava. Similaz observations in economic gain from
replacing cereals with cassava in diets for livestock
have been reported by may others (2, 7, 8, 14)

Carcass and ofgan characteristics

Carcass and organ characteristics (Table 4) indi-
cate non-significant (P>005) decreases in slaughter
weight, carcass length, dressing percent, but a signi-
ficant (P</0.05) decrease in visceral fat Hide, liver
and kidney, in contrast, became larger with increases
in the level of fermented cassava, Hearts from chic-
kens fed diets containing more than 20 per cent fer-
mented cassava were also  significantly (P<003)
larger than those fed the control diet (15). The general
reduction in the cascass value as the [ermented cassava
fevel increased appears related to the final body weight
of the sheep. Devendra and Lee Kok Choo (6} have
reported highly significant (P<0.01) correlations of
mean live weight with heart girth height st withers,
body length and hip width in Kedah-Kelantan heifers
fed diets supplement with cassava

The results of this study suggest that fermented
cassava could replace corn w/w up to 60 per cent in
rations  for sheep without significant depression in
cfficiency of feed utilization, growth rate but with
increases in economic benefit
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Swnisitaly

Twenty-four 1d-week old West Agrican Dwarf
sheep comprising 12 wethers and 12 lambs with an
average initial body weight of 1568 kg were fed ra-
tions in whick fermented cassava teplaced corn w/w
at 0, 20, 40 and 60% levels, respectively for 224
days. The effect on digestibility of the rations, live
performance, cazcass and economic characteristics of
the sheep were evaluated

Feed intake and apparent digestibility of crude
protein, crude fibre, ether extracts, nitrogen free ex-
tract and total digestible nutrients were significantly
lower in sations contzining 40 and 60 per cent fer-
mented cassava than any other ration Both efficiency
of feed utilization and growth rate were depressed as
fermented casseva increased in the rations Dressing
percentage, carcass length and abdominal fat wers
lower while the kidney and liver were larger with in-
creases in the fevel of fermented cassava Increases in
fermented cassava in the rations also produced greater
cconomic benefits compated with the control ration
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