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raw or heat reated velvet beans. Influence of
velvet beans on finishing broilers has also not
been established.

The objectives of the work reported here were
to determine the influence of adding graded lev-
¢ls of methionine to broiler starter diets contain-
ing raw or heat-treated velvet beans and to es-
tablish the effect of different levels of velvet
beans on growth and carcass characteristics of
finishing broilers.

Materials and methods

General bird management

Broiler chicks used in all experiments were
purchased atday-old from local hatcheries. The
chicks were brooded in electrically-heated bat-
tery cages with raised wire floors with trays un-
demeath. The birds were housed in these cages
for the experimental period of 21 days in ex-
periments 1, 2 and 3. Experimental diets and
feed were provided ad libitum. Data were col-
lected on feed consumption, weight gain and
mortality.

Experiment 1

The experiment was conducted to establish
the influence of supplemental methionine in
broiler starter diets containing 30% raw velvet
beans on broiler chick performance. Methionine
levels were: 0, 0.1, 0.2, and 0.3% of the diets.
The percent composition of diets is presented in
Table 1 and the amino acid profile in Table 2.
There were 36 birds per treatment and a Latin
square design of 4 (replicates) x 4 (methionine
levels) was used.

Experiment 2

This experiment was designed to ascertain the
effect of supplemental methionine to broiler
starter diets containing 30% autoclaved velvet
beans on broiler chick performance. Prior to
compounding diets ground velvet beans were
spread in metal rays to a depth of approximately
2.5 cm and autocliaved at 121°C for 40 minutes.
Diets used and experimental design were the
same as in Experiment 1,

Experiment 3

The influence of graded levels of methionine
on the nutritive value of roasted velvet beans
for broiler chicks was determined in this experi-
ment. Roasting was earlier shown to produce
the same growth response in broiler chicks as
autoclaving at 121°C for 40 minutes or extrud-
ing at 200°C. The roasted velvet beans were in-
cluded in diets at the 20% level while the levels
of supplemental methionine added to the bean
diets were : 0, 0.1, 0.2 and 0.3%. The level of
protein and other nutrients satisfied the NRC
{1984) requirements for broiler chicks (Table 3).
The amino acid profile is shown in Table 4.
There were 3 replicates of 8 chicks each per treat-
ment.

Experiment 4

Broiler chicks were housed as described ear-
lier for four weeks, during which they were fed
on a commercial broiler starter. At the end of
the fourth week, equal numbers of males and
females were randomly assigned to dietary treat-
ments after weighing. They were then trans-
ferred to floor pens in an open sided house with
natural ventilation and coffee husks as litter
material. Experimental diets (Table 5) were ini-
tiated at the beginning of the fifth week of age.
All diets were prepared and fed in mash form.
Birds were fed ad libitum from wooden ough
feeders. Water was provided in metal trongh
waterers, There were 10 male and 10 female
birds per treatment. Birds on each dietary treat-
ment {combined sexes) were kept in one pen and
each bird acted as an experimental unit. Birds
were fed the experimental finisher diets for 21
days (three weeks).

Individual body weight gains, feed consump-
tion and feed : gain ratios (combined sexes) by
treatment pens were determined at the end of
the eighths week. At the conclusion of the grow-
out period, birds were bled, plucked, eviscer-
ated and carcass yields and abdominal fat weights
determined. Carcass yield after bleeding and
plucking, eviscerated yield, giblets, viscera, legs
and abdominal fat pad were expressed as a per-
centage of live body weight (LBWt). Abdomi-
nal fat pad was the surn of the abdominal and
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Tabie 3: Percent composition of diets used in Experiment 3.

Diets

1 2 3 4 5
Ingredients (%, air-dry basis}
Maize 41.00 41.00 40.90 40.80 40.70
Velvet beans -- 20.00 2000 20.00 20.00
Soybeans 25.00 2500 25.00 25.00 25.00
Cotton seed cake 12.50 -- -- - --
Fish meal 10.00 10.00 10.00 10.00 10.00
Qyster shells 1.00 1.00 1.00 1.00 1.00
Bone meal 2.00 2.00 2.00 2.00 2.00
Salt 0.50 0.50 0.50 0.50 0.50
Bromix {vitamins) 0.50 0.50 0.50 0.50 0.50
Methionine - -- 0.10 0.20 0.30
Maize bran 7.50 -- -- -~ -
Calculated analysis
Methionine 0.46 0.46 0.56 0.66 0.76
Crude protein 23.80 23.00 23.00 23.00 23.00

Table 4: Percent amino acld composition of diets used in Experiment 3.

Amino Requirement Control Basal bean
acid NCR, 1984 diet diet
Arginine 1.44 1.82 1.48
Tryptophan 0.23 0.3 0.30
Threonine 0.80 0.96 0.98
Cystine 0.43 0.35 0.34
Valine 0.82 1.23 1.19
Methionine 0.50 0.46 0.46
Isoleucine 0.80 1.13 1.12
Leucine 135 1.92 1.92
Tyrosine 0.62 0.77 0.81
Phenylalanine  0.72 1.16 1.07
Histidine 0.35 0.59 0.58
Lysine 1.20 1.37 143
Results
Experimental | performance of broiler chicks (Table 6). The
addition of 0.2% methionine, however, increased
The results from Experiment 1 demonstrated welght gain by 18% (P > 0.05) and feed con-
that methionine supplementation to diets con- sumption by 34.5% (P < 0.05).

taining 30% raw velvet beans did not improve
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Table 7: Effect of methionine supplementation to 30% autoclaved velvet bean diet
on broiler chick performance (Experiment 2.}

Treatment Weight Feed Feed
gain intake conversion

e} e} {g feed : g gain)

Basal diet 237.00° 441 .26* 1.86*
Basal + 0.1% Met. 230.11= 387.50" 1.68*
Basal + 0.2% Met. 227.50° 396.67° 1.732
Basal + 0.3% Met. 230.32° 425.00* 1.85%

Means within a column not followed by the same letter did not differ significantly ( P > 0.05).

Optimum performance with bean diets was
achieved with the diet supplemented with 0.2%
methionine, which improved weight gain by 24%
(P < 0.05), feed consumption by 16% and feed:
gain ratio by 7%.

Experiment 4

The results on live body weight, weight gain,
average daily gain, feed consumption and feed :
gain rations (combined sexes) are presented in
Table 9. All birds, regardless of the dietary treat-
ment reached market weight of 2.0 kg in 56 days.
However, weight gain decreased significantly (P
< (.05) when 30% roasted velvet beans were
added to the finisher diet. Feed intake and feed
conversion efficiency also tended to decrease
with the diet containing 30% roasted beans.

Data on carcass yield and abdominal fat pad
are summarized in Table 10. Yteld after bleed-
ing and plucking, and eviscerated yield increased
(P < 0.05) when 30% roasted velvet beans were
added to the finisher diet. The weights of gib-
lets, viscera, legs and abdominal fat pad were
not affected by dietary treatments.

Discussion

The results of the growth trial in Experiment
1 showed that methionine addition to broiler
starter diets containing 30% raw velvet beans
did not improve growth of broiler chicks. There
was a non-significant increase in growth rate of
18% when 0.2% methionine was added. The
poor growth of chicks observed could have been
due to presence of chick growth depressing fac-
tors in raw velvet beans.

The performance of broiler chicks fed on di-
ets containing 30% heat treated velvet beans in
Experiment 2, was generally better than that of
birds fed raw beans in Experiment 1. It was
apparent, therefore, that heat treatment of vel-
vet beans had beneficial effect, due either to
destruction of some growth depressing factors
in the beans or increased availability of nutri-
ents for growth. In general, addition of
methionine to broiler starter diets containing
30% raw or heat treated velvet beans was not
beneficial.

On the other hand methionine supplementa-
tion to diets containing 20% heat treated velvet
beans significantly increased weight gain of
broiler chicks in Experiment 3. Optimal weight
gain feed consumption and feed : gain ratio were
obtained with birds fed on the diet containing
0.2% added methionine. The total dietary
methionine and sulphur amino acid levels under
these conditions were 0.66 and 1.0% respec-
tively. It would appear, therefore, that the opti-
mal level of methionine supplementation to chick
diets containing beans is approximately 0.2%.
Marquardt and Campbell (1974 and 1975) re-
ported optimal performance of chicks fed very
high (87 and 90%) faba bean diets when 0.21
and 0.24% methionine were added, respectively.
The failure of methionine addition to produce
significant improvement in the performance of
broiler chicks fed diets containing 30% velvet
beans in this study could be due to presence of
growth inhibiting factors and poor palatability,
but cannot be related to the amino acid levels of
the different diets as shown in Table 2.
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With the exception of cystine, methionine and
to some ¢xtent arginine, all the other essential
amino acids were higher in the diet than the NRC,
1984 requirement of broiler chicks. It is possi-
ble, however, that the amino acid availability of
velvet beans is poor. This would resuit in im-
balances of available amino acids which
methionine addition only could not correct.

Methionine addition to starter diets contain-
ing 20% heat wreated velvet beans was benefi-
cial. Heat treatment and the lower level in the
diet might have reduced the antinutritional ef-
fects of velvet beans. The amino acid levels in
this case were much higher than the NRC, 1984,
requirement such that poor availability of amino
acids of the beans could not have caused defi-
ciencies and methionine supplementation under
such a condition was beneficial.

Addition of 30% heat treated velvet beans to
a finisher diet decreased weight gain of broilers.
Feed consumption and efficiency also tended to
decrease. Calculated analysis indicated that the
energy levels of the diets decreased as the level
of beans in the diet increased. The protein and
methionine content of all diets used were above
the NRC, 1984 requirement of finishing broil-
ers. The decrease in feed intake associated with
increase in the level of velvet beans in the broiler
finisher diets did not appear to be related to the
energy content. Feed intake usually increases
as the energy content in poultry diets decreases.

Inclusion of 30% heat reated velvet beans
into the finisher diet increased carcass yield.
Bougon et af (1983) and Hargis and Creger
(1980) reported that increasing body fat in-
creased carcass yield. The carcasses of birds
fed rations deficient in protein and amino acids
usually contain more fat than those from birds
fed adequate amounts of a well-balanced pro-
tein. This would appear to indicate poor avail-
ability of protein and amino acids of velvet
beans. The results of this study showed no in-
fluence of diet on the sizes of giblets, viscera
and abdominal fat pad, although N’guessan ez
al (1989) reported increase in viscera and giblet
weight with low feed density.

In conclusion, 20% heat reated velvet beans
supplemented with 0.2% methionine can be a
valuable supplement in broiler starter diets. The
same level of beans without methionine addi-

tion c¢an be used in broiler finisher diets. How-
ever, the use of 30% velvet beans in broiler di-
ets should be avoided until more is known of
the factor(s) that depressed broiler performance.
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