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SUMMARY

Three experiments were conducted with Ross-type
broiler chicks to determine the optimum level of in-
clusion of fish meal and the value of bloodmeal as a
substitute for fishmeal in practical broiler starter ra-
tions. The optimum level of fish meal was found to
be 7.5%. Higher levels tended to increase the cost of
production and lower growth performances. The ad-
dition of bloodmeal (o all vegetable protein rations
resulted in better performances than all vegetable
protein ration, It was found that blood meal could
be used at levels of up 1o 8% with no detrimental ef-
fects. Although total substitution of bloodmeal for
fishmeal lower performances, partial substitution up
to 67% resulted in similar performance to the

fishmeal ration. Value of bloodmeal in broiler
starter rations,

INTRODUCTION

A major constraint in the development
of the poultry industry in most tropical
countries is the scarcity of some feed in-
gredients that are essential for the produc-
tion of good quality poultry feeds at
reasonable costs. Fishmeal has been
recognised as a high quality animal pro-
tein supplement and is often used in
poultry rations. Numerous studies have
been reported on the nutritional value of
fishmecal (Pike, 1975).

Although fishmeal is known to be of
high nutritional value in poultry rations,
it is not usually included at levels bevond
10%. Factors resposible for this

restricted usage of fishmeal include the
development of fishy off-flavors (Card &
Nesheim 1973), incidences of gizzard and
intestinal erosion (Kubena et al 1976) and
economic considerations. In most tropical
countries it is an imported product,
therefore it is very expensive and often
scarce. Scarcity may arise as a result of
difficulties with importation or occas-
sional world-wide shortages in supply
(Bhatti 1971, Bellido 1974, Tola and
Hearne 1974). This often results in high
feed costs and fluctuating feed supplies to
the poultry industry. There is therefore an
urgent need to determine optimum levels
of utilisation and also to investigate alter-
native ingredients that are more easily
available.

In contrast to fishmeal, bloodmeal is
processed locally and cheaply in many
countries (Hassan er af 1974, Galal et al
1977, Dafwang et al 1978). Bloodmeal has
high protein content and is known to be
rich in lysine. However, reports on the
nutritional value of bloodmeal for poultry
are comparatively few and inconsistent. It
has been shown to be inferior to fishmeal
(Bird and Groschke 1942, cited by Serfon-
tein 1947); meatmeal (Hassan et al/ 1974)
or s .netic amino acids (Galal er al 1977)
as protein supplement in chick rations.
Squibb and Braham (1955) found
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bloodmeal to be a satisfactory source of
lysine when used at levels of 2—4%.
Rathore and Chaturvedi (1971) found
bloodmeal to be a satisfactory anima
protein supplement in diets for cockerels
and recommended an optimum level of
6%.

The purpose of these studies was to
determine the optimum level of inclusion
of fishmeal and to investigate the value of
bloodmeal as a dietary substitute- for
fishmeal in broiler starter rations.,

MATERIALS AND METHODS

Unsexed Ross-type broiler chicks pur-
chase from a local hatchery at day old
were used in these studies. Each experi-

ment covered the period, day old to five

weeks of age. The chicks were randomly
allocated to similar groups of fifty chicks
per group. Two replicates (Experiment 1)
and three replicates (Experiments 2 and 3)
were assigned to each treatment. The
birds were raised on floor pens (3.05 X
1.22 meter per pen) which were heated
during the first four weeks of life ot the
birds. Continous lighting was provided.

All the experimental rations were
isonitrogenous and isocaloric. Diets were
formulated to meet dietary protein and
energy requirements in accordance with
the recommendation of Olomu and Of-
fiong (1980). Feed and water were given
ad libitum.

Ingredients were analysed for their pro-
ximate chemical composition wusing
AOAC methods (1975). The amino acid
composition of the ingredients were

fanalysed using a technical Amino Acid

Analyser. Commercial grade imported
fishmeal (FM) was used in these studies.
The bloodmeal (BLM) was obtained com-
mercially from a local processor.

Weekly records of weight gain, feed
consumption, efficiency of feed conver-
sion and mortality were kept for each
replicate.
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At the end of each experiment, the data
were subjected to the analysis of variance
‘followed by Duncan’s multiple range test
at the 5% level of significance (Steel and
Torrie 1960).

Experiment 1: This experiment was
designed to study the optimum level of in-
clusion of fishmeal in broiler starter ra-
tion. The level of fishmeal studied and the
composition of the rations are shown in
Table 1.

Experiment 2: Experiment 2 was designed
to study the effect of partial or total
replacement of fishmeal with bloodmeal.
The experimental treatments used and the
composition of the rations are presented
in Table 2. Each 2.5% level of fishmeal
was replaced by 2% bloodmeal on the
basis of equal protein contribution to the
[ration.

Experiment 3: In experiment 3,
bloodmeal was included in the rations to
replace 0, 33, 67 or 100% of the 7.5% op-
timum level of fishmeal determined in
earlier studies, and these fed throughout
the experimental period. Two other
treatments in which the birds were fed the
7.5% fishmeal ration and then changed to
the ration in which bloodmeal replaced
67% of the fishmeal at one or two weeks
were also included. The composition of

the rations are the same with those shown;
“on Tables 1 and 2.

RESULTS

Chemical Composition:

The gross chemical and amino acid
composition of the ingredients are
presented in Table 3.

Experiment I:

The resuits obtained in Experiment 1
(Table 4) show that the inclusion- of
fishmeal in the ration significaptly im-
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proved weight gain, leed consumption
and efficiency of feed conversion. On the
fishmeal containing rations the lowest
performance was obtained on the rations
containing 2. 5%  GM. (‘Treatment 2).
Beyond a lishmeal level of 5%, the dif-
ferences in weight gain, feed consumption
and elficiency of feed conversion were not
significant between any two consecutive
treatments. Differences in feed cost per
kilogram liveweight gain were not signifi-
cant between rations containing 2.5, 5 and
7.5% lishmeal. Levels of 12.5 and 15%

significantly increased feed cost per kg
liveweight gain.
Experiment 2; ,

The results of experiment 2 are as

shown on Table 5. :

The inclusion of bloomeal fishmeal in
the rations resulted in significantly better
weight gains and elficiency. oI feed con-
version aver those obtained on the all
vegelable protein  rations (Treatment
2—10) Vs Treatment 1). The results show
that the optimum level of fishmeal 10 be
included in broiler starter ration was 7.5
per cent. Weight gain and efficiency of
feed conversion tended 10 improve nor-
significantly with increased level$, o
bloodmeal in the ration. The pcrl'urmancc
of birds on rations in which bloodmeal
completely  replaced fishmeal was
significantly fower than that of birds fed
rations containing 7.5 and 10% fishmeal
but not significantly lower than the ration
containing 5% fishmeal. When 4%
bloodmeal was used to replace 5%
fishmeal in the ration containing the op-
timum level of fishmeal (7.5%) feed con-
sumption and [eed elficiency were not
smmluantly allected but weight gain was
still less (Treatment 3 Vs 8). Mortality was
not significantly affected by dietary treat-
ment.

The results of Experiment 3 are sum-
marised in Table 6. Weight gains, feed
consumption and efficiency of feed con-
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version obtained on the rations in whict
bloodmeal partially replaced fishmeal.
(Treatments 3, 4, 6 and 7) were not
significantly different from the control ra-
tion containing 7.5 per cent fishmeal.
Weight gain was however slightly lower
when bloodmeal replaced 67 per cent of
the fishmeal from day old and improved
slightly with delay in giving this ration to
the birds. The substitution of all the
fishmeal with bloodmeal resulted in
significantly lower welght gain (Treat-
ment 2 Vs 5). The weight gain on the all
bloodmeal ration was however
significantly higher than on the all
vegetable protein ration (Treatment § Vs
1), confirming the results of Experiment 2
above. The all vegetable protein diet
depressed feed consumption significantly.

Feed efficiencies were not significantly
affected by dietary treatments. Cost per
kg liveweight gain was significantly higher
on the ration containing 7.5% fishmeal
than on the rations in whicl) fishmeal was
partially = substituted with  bloodmeal
(Treatment 2 Vs Treatments 3 and 4).
Mortality was not significantly affected
by dictary treatments,

DISCUSSION

The addition of fishmeal to broiler
starter  rations  resulted in  optimum
growth performances. This is in agree-
ment  with the report Oluyemi and
Oyenuga (1974), Pike (1975, 1976) and
Olomu (1978). The recommended level of
lishmeal (7.5 per cent) is however lower
than that (10 per cent) recommended by
Oluyemi and Oyenuga (1974).

The addition of bloodmeal to an all-

“vegetable protein ration improved perfor-

mances. This may be due to its high con-
tent of lysine. Squibb and Braham (19539),
among other workers, had earlier found
bloodmeal 10 be a satisfactory source of
lysine. The performances of the birds in
this study was not depressed as the dietary
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vloodmeal level was increased to 8%.
This is contrary to the findings of Grau
and Almquist (1944) and Hassan et a/
(1974) who reported growth depressions
when dietary bloodmeal level exceeded
6%. On the basis of their findings, these
workers recommended that bloodmeal
should not be use beyond 4—6% in

broiler rations., The present results in-

dicate that up to 8% could be used
without detrimental effects.

Performances of chicks on rations con-.

taining bloodmeal as the only supplemen-
tary animal protein were however lower

than those on rations containing fishmeal.
This growth depression may be due to:
especially of

amino acid deficiency,
1soleucine, and amino acid imbalance of
bloodmeal (Fisher 1968).
levels of essential amino acids of the ra-
tion used in these studies tend to confirm

this proposition. The levels of the amino

acids in the rations containing 7.5%
fishmeal were closer to the NRC (1971)
and Olomu (1978) recommendations than
those of the rations containing bloodmeal
as the only source of supplementary
animal protein. Some of the levels of
amino acids in the bloodmeal ration were
either in excess (histidine, leucine and
valine) or were deficient (methionine plus
Cystine and isoleucine) as compared to
the fishmeal containing rations or the
recommendations of NRC (1971) and
Olomu (1978). Such excesses or deficien-
cies may create amono acid imbalances
that may result in departure from the
“ideal’”” proportions of amino acids re-
quired for optimum performance. Lower
feed consumption on the bloodmeal con-
taining ration may also have contributed
to the lower performances,

The results of these experiments also in-
dicate that up to 67 per cent of the
fishmeal in broiler-starter rations may be
replaced by bloodmeal at lower feed cost
per kg of gain and with no adverse effects,

more so when the bloodmeal rations are.

Calculated’
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introduced after one week. Serfontein
(1947) working with cockerels and pullets,

.recommended 25% substitution rate but

lindicated that performances were: still
satisfactory at 50% substitution rate. Not.
‘much information is available on the
complementary effects of bloodmeal and
‘fishmeal but it is possible that when both
animals proteins are used they tend to
complement each other with the result
that any adverse effects of aminq-lacid im-
balances or problem of palatability are
removed.
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Tabie 1

Percentage Composition of Starter Rations

Ingredients 1 2 J 4 5 6 7

Guinea corn . . 47.90 48.20 48.50 48.80 49.10 49.40 49.70,

Groundnut cake .. 41.70 37.80 33.90 30,00 26.10 22.20 18.30

Fish meal — 2.50 5.00 750 10.00 12.50 15.00.
'Wheat bran . . 2.90 4.25 5.60 6.95 8.30 9.65 11.00

Palm oil 2.95 2.95 2.95 2.95 2.95 2.95 2.95

Bone meal 2.75 2.50 2.25 2.00 1.75 1.50 1.25
‘Periwinkle shell 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Common salt 0.30 0.30 0.30 0.30 0.30 0.30 0.30

Premix! . . o AR 0.50 0.50 0.50 0.50 0.50 0.50 0.50

Calculated Analysis:

Crude protein (%) 23.0 23.0 23.0 23.1 23.1 231 23.1
*M.E. Kcal/kg ration 3000 3000 3000 3000 3000 3000 3000
Ca (%) .. 1.24 1.24 1.24 1.24 1.24 1.24 1.24

P (%) —total 0.75 0.76 0.77 0.78 0.80 0.81 0.82

Lysine (%) = 1.07 1.07 1.15 1.21 1.28 1.39 1.41
,Methione + Cystine (%) 0.64 0.68 0.71 0.74 0.78 “0.81 0.85

Crude fibre (%) 6.52 6.23 5.95 5.66 5.38 5.10 4.80

IPremix — supplied the following per kg of ration: Vit. A, 150.00 1.U.; Vit. D3 30.00 I.U; Vit. E., Smg; Vit. K.

3mg; Vit. B,, 2mg; Vit, B,, 5.5mg; Niacin , 25mg; D. Calcium
Chloride, 120mg; Ethoxyquine, 10mg; Manganese oxide, 32.26mg;
0.57mg; Zinc oxide 25mg; Copper oxide 2.56mg; Ferrocarbonate,

TaBLE 2

Percentage Composition of Starter Rations Containing Bloodmeal

pantothenate, 10mg; Vit. B, , 10 ug; Choline
Potassium iodide, 0.07mg; Cobalt sulphate,
40.65mg.

Ingredients 1 2 3 4 5 6 7

Guinea corn . . 49.50 50.30 51.10 49.80 50.10 50.60 49.30
Groundnut cake .. 33.90 30.00 26.10 30.00 26.10 26.60 30.00
Fish meal — — — 2.50 5.00 2.50 5.00
Blood meal 4.00 6.00 8.00 4.00 4.00 6.00 2.00
Wheat bran . . 5.10 6.20 7.30 6.45 7.80 7.55 6.70

_Palm oil 295 2.95 2.95 2.95 2.95 2.95 2.95
Bone meal 275 2.75 2.75 2.50 2.25 2.50 2,25
Periwinkle shell 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Common salt 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Premix'. . o 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Calculated analysis:

Crude protein (%) 23.1 232 23.2 23.2 23.2 3.2 23.1
'M.E. Kcal/kg ration 3000 3000 3000 3000 3000 3000 3000
Calcium (%) .. . ; 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Total Phosphorus (%) 0.74 0.74 0.74 0.79 0.82 0.76 0.77
Lysine (%) we s 0.93 1.02 1.11 1.01 1.10 1.09 1.03
Methionine + Cystine (%). . 0.64 (.64 0.64 0.67 0.70 0.67 0.71
Crude fibre (%) 5.91 5.60 5.29 5.76 2,33 531 5.64
"Premjx — a commercial product with composition as shown on Table 1.
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TasLE 3

Proximate Chemical and Amino Acid Composition of the Major Ingredients used in Ration

Formulation. (% Air dry Basis)

Sorghum  Groundnut  Fishimeal  Bloodmeal Wheat bran
grain cake
Dry matter . . 92.08 91.96 91.40 89.52 92.00
Crude protein 9.60 44.91 63.11 71.35 15.61
Ether Extract 3.22 9.16 7.63 0.53 5.14
Crude fibre. . 1.32 3.81 1.31 1.46 3.88
Ash 1.51 5.51 17.00 2.08 1.05
Calcium 0.05 0.97 3.00 0.30 0.10
Phosphorus 0.31 0.11 2.00 0.20 1.20
Arginine o% 0.47 537 3.84 2.97 1.16
Cystine + Methionine 0.36 1.09 2.74 2.10 0.48
Glycine 0.43 2.98 3.96 3.18 1.07
Histidine 0.35 1.77 1.66 5.45 0.62
Isoleucine .. 0.4] 1.56 2.76 1.01 0.53
Leucine 1.63 3.27 4.43 10.05 1.05
Lysine ., . 0.27 2.07 5.47 8.13 0.80
Phenyalanine 0.61 2.35 2.39 5.83 0.67
Tyrosine 0.42 1.74 2.03 2.23 0.39
Valine .. 0.55 212 3.20 6.31 0.93
TabLE 4
Effect of different Levels of Fishmeal on the Performance of Broiler Chicks (0—S weeks).
Treat Level Wit. Feed Consump- EFC? Feed cost/
ment of FM gain tion (g feed) kg. gain Mortality
No. (%) (2) g/bird (g gain) (N (")
| 0.0 472¢ 1091¢ 2.32¢ 0.57¢ 9ab
2 2.5 5844 1242°¢ 2.13b 0.55¢4 128
3 5.0 720¢ 1395b 1.94% 0.53¢ 78b
4 7.5 751b¢ 144670 1.932 0.568b gab
5 10.0 788ab 14928b 1.89¢ 0.58° 6eb
6 12.5 8042 15359 1,912 0.62° 3»
7 15.0 798" 15428 1.94% 0.65° e
SEM? 12 39 0.04 0.01 2.00
Mecans within cach column with same superseript are nol signiticantly different (P 0.05).

EFC! = Efficiency of feed conversion.

SEM:?= Standard error of the meéan,
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