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Abstract

The study was conducted to investigate the haematological indices of broiler finisher birds fed varying
dietary levels of pawpaw leaf meal. A total of one hundred and twenty (120) 28-day old broiler chickens
(Arbor Acre strain) was used and the study lasted for 28 days. The birds were randomly allocated to
four groups. Each group was replicated three times in a Completely Randomized Design. Experimental
diets were made to contain 0%, 1%, 2% and 3% of analysed pawpaw leaf meal, to represent treatments
1, 2, 3and 4, respectively. Blood samples were collected through neck slitting from 3 birds per replicate
for haematological indices. The result of the proximate composition showed that pawpaw leaf meal
contained 25.89% crude protein, crude fibre 10.34%, ether extract 1.00, ash 15.66% and nitrogen free
extract 47.11%. The result showed that all haematological indices were significantly (p<0.05)
influenced by the inclusion of pawpaw leaf meal (PPLM), except for the mean corpuscular haemoglobin
(MCH) and mean corpuscular haemoglobin concentration (MCHC). The mean packed cell,
haemoglobin, lymphocytes, monocytes, eosinophils and heterophils increased with increased in dietary
PPLM. It is concluded that pawpaw leaf meal the PPLM which is high in crude protein, ash and crude
fibre though low in ether extract, can support and improve the health status of broiler finisher birds.

Keywords: Pawpaw leaf; feed resourses; broiler birds; haematology.

Description of Problem phosphorus and iron. However, it also contains
The haematological and serum biochemical low levels of anti-nutritional factors, such as
parameters of birds are critical indicators of phytates, oxalates, alkaloids, flavonoids,
their health status (1). Haematological indices tannins, saponins and phenolic compounds (8).
such as packed cell volume (PCV), red blood These bioactive compounds make pawpaw
cell  (RBC) count and hemoglobin leaves a promising feed additive for improving
concentration provide information on the health and performance in broiler chickens. The
oxygen-carrying  capacity and  general objective of this study was to determine the
physiological status of birds. Broiler production effect of dietary inclusion of pawpaw leaves on
is highly dependent on the quality of feed, the haematological profile of broiler finisher
which must provide the necessary nutrients for birds.

optimal growth and health (2). To improve feed

efficiency and bird performance, antibiotics are Materials and method

always added in their feeds, however, due to The research was carried out in the Poultry Unit
global restrictions on the use of antibiotics due of the Department of Animal Science Teaching
to its residual effects on humans, attention has and Research Farm of the University of
been shifted to natural alternatives of plant Calabar, Cross River State, Nigeria.

origin such as garlic, neem, ginger, bitter leaf, A total of one hundred and twenty (120) 4-
and pawpaw leaf (3, 4, 5, 6), each containing week-old Arbor Acre breed of broiler chickens
bioactive compounds like alkaloids, flavonoids (managed previously on commercial feed) of
and phenolic acids. average weight 650.30g, were used for the
Pawpaw (Carica papaya) is a tropical plant, experiment. They were housed in a deep litter
characterized by a single, un-branched stem, house partitioned into several pens with wire
large paliunate leaves, and fruit rich in mesh to allow for adequate ventilation. The
nutrients. The leaves are particularly valued for birds were allotted into four treatments of thirty
their nutritional and medicinal properties (7). birds each and three replicates of 10 birds each
Pawpaw leaves contain 18-35% crude protein, in a completely randomized design. Feeds and

10-11% ash and essential minerals like calcium,
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water were given ad libitum throughout the 28
days of the duration of the experiment.

The pawpaw leaves were gotten from farms
within the University community. The leaves
were plugged fresh from mature plants, washed
and air dried for 2 days to a constant moisture
content, thereafter, milled in a meadow model
35 hammer mill and sieved through a mesh of
5mm to obtain pawpaw leaf meal. The meal
was then made to partially replace wheat offal
and palm kernel cake in broiler finisher mash
(Table 1). The following dietary treatments
were employed; birds were allotted to
treatments 1, 2, 3 and 4 with 0, 1, 2 and 3%
pawpaw leaf meal, respectively.

Table 1: Gross composition of experimental diets

At the end of the feeding trial 5ml of blood
samples were collected from nine birds per
treatment group (3 birds per replicate) through
neck slitting into sterile disposable hypodermic
syringes and were transferred immediately into
plastic tubes containing anti-coagulant ethylene
diaminitetra-acetic  acid (EDTA)  for
haematological studies. The obtained data were
subjected to analysis of variance using the
SPSS software, and where analysis of variance
indicated significant treatment effects, means
were compared using Duncan’s New Multiple
Range Test (DMRT) (9).

Ingredients T1(0% PPLM) T2(1% PPLM) T3(2% PPLM) T4(3% PPLM)
Maize 59.25 59.25 59.25 59.25
Wheat offal 4 3.5 3.0 2.5
Palm kernel cake 3 2.5 2.0 15
Pawpaw leaf 0 1 2 3
Soybean meal 28 28 28 28

Fish meal 2 2 2 2

Bone meal 2 2 2 2
Intestine 1 1 1 1
Lysine 0.25 0.25 0.25 0.25
Methionine 0.25 0.25 0.25 0.25
Vit/min premix* 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00
Calculated values

Crude protein (%) 21,05 21.16 21.19 21.21
ME (Kcal/kg) 3100.22 3095.18 3090.90 3085.02

*Premix (vitamin/mineral mixture) Vitamin A, 12,000000 IU; Vitamin D3, 2,000000 IU; Vitamin E, 1000 mg; Vitamin Ks,
2,000 mg; Vitamin B 1000 mg; Vitamin B2 500 mg; Panthotenic acids, 1,000 mg; Nicotinic acid 3000 mg; Folic acid 1000
mg; Manganese, 6000 g; Zinc, 5000 g; Iron, 3000 g; Copper, 20 1000 g; lodine, 1000 g; Selenium, 100 mg; Cobalt, 1000 mg;

Results and Discussion

The proximate composition of PPLM (Table 2)
showed that it contains 25.89% crude protein,
10.34% crude fibre, 1.00% ether extract,
15.66% ash and 47.11 NFE, which was a sharp
contrast to the values obtained by (10) which
were 32.13, 12.11, 0.41, 12.48 and _42.87 %
for the respective compositions. The
differences may be due to different sources of
pawpaw leaves varieties. The crude fibre
content obtained in this study may be
considered moderate for monogastric, ether
extract is considerably low and the level of ash
content is indicative of its high mineral content
previously reported (11).

Table 3 showed the results of haematological
indices of broiler finisher chickens fed graded
level of PPLM diets. Overall, the
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haematological indices were significantly
(p<0.05) influenced by the inclusion of pawpaw
leaf meal, except the mean corpuscular
hemoglobin (MCH) and mean corpuscular
haemoglobin concentration (MCHC). The
mean packed cell volume (PCV) compared
favourably to the range (32.33 - 36.66%)
reported by (12) which increased with increase
in dietary levels of PPLM. It implies that the
protein content of the diets was not only
adequate since the values were within normal
range for healthy birds but that pawpaw leaf is
rich in protein (Table 1). According to (13), low
level of PCV is an indication of anaemia.
Therefore, the birds were not anaemic across
the treatment diets. Haemoglobin concentration
ranged between 11.11-13.65g/dl but higher
than 6.35g/dl reported (14) for local chickens
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and tended to significantly (p<0.05) increase as
the dietary PPLM increased in the diets. Thus,
the dietary treatments seemed to be capable of
supporting high oxygen carrying capacity blood
in broiler birds. The lymphocytes, monocytes,
eosinophils and heterophils showed significant
differences (p<0.05) across the experimental
treatment diets and seemed to increase with
increased PPLM in the diet. This observation
showed a well-developed immune system, an
indication of good health. The whole blood
cells which increased significantly (p<0.05)
with dietary PPLM, an indication of the
immune-stimulant properties of pawpaw leaves
(15).

The values of PCV, RBC, WBC and Hb
obtained in this study were within the normal
range of 27.43% - 37.30% RBC, 1.97 x 10*/L
- 3.75 x 10%?/L RBC; 3.98 x 10%L - 10.82 x

10%L WBC and 7.50 g/dl - 16.04 g/dl Hb
reported by (16) who investigated a
comparative study of haematological values of
four different broiler strains (Ross, Arbor acres,
Cobb and Arian). This shows that the bone
marrows of the birds were functioning normally
which revealed the absence of macrocytic and
hypochronic anaemia (12).

Table 2: Proximate composition of pawpaw
leaf (%0)

Nutrients (%0) Composition
Dry matter 86.44

Crude protein 25.89

Ether extract 1.00

Crude fibre 10.34

Ash 15,66
Nitrogen free extract 47.11

Table 3: Effect of pawpaw leaf meal on haematological indices of broiler finisher chickens

Parameters T1 T2 LE Ta SEM
PCV (%) 32.41° 32.60° 33.60° 34.922 2.08
RBC (X10%L 2.82° 2.90°¢ 3.840 4,122 0.52
WBC (X10%L) 6.01° 6.09° 6.342 6.392 0.30
Hb (g/dl) 11.11° 11.14° 11.31° 13.65% 1.39
MCV (fl) 120.00 125.12 129.50 116.43 6.00
MCH (pg) 41.82 39.33 36.02 40.92 3.44
MCHC (g/dl) 30.99° 31.05° 28.77° 26.13? 1.07
Lymphocytes (%) 29.14° 29.28° 32.44° 34.972 2.00
Heterophils (%) 59.08° 59.09° 60.05° 65.88? 3.11
Eosinophils (%) 1.90°¢ 2.15P 2.14° 3.982 0.13
Basophils (%) 0.00 0.00 0.00 0.00 0.00
Monocytes (%) 1.82° 1.85° 1.89° 2.208 0.01

abc means along the same row with different superscripts are significantly (p<0.05) different

SEM - Standard Error of Mean

PCV =Packed Cell Volume, RBC = Red Blood Cell, WBC = White Blood Cell, Hb = Haemoglobin, MCV = Mean Corpuscular
Volume, MCH = Mean Corpuscular Haemoglobin, MCHC = Mean Corpuscular Haemoglobin Concentration

Conclusion and Application

This research concluded that the nutrient were
adequately utilized by the broiler chickens and
posed no problem to the birds. Study revealed
that pawpaw leaf which is rich in crude protein,
fibre and ash can enhance health status of
broiler birds and farmers can supplemented 3%
of wheat offal/palm kernel cake with PPLM in
finisher broiler diets, sustainably.
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