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ABSTRACT

The study compared the growth performance and haematology of broilers raised under solar
and kerosene stove brooding systems. A total of 100 day-old broiler chicks were randomly
assigned into 2 groups (A and B) of 50 birds each. Chicksin group A were placed in the solar
brooder while those in group B were placed under the kerosene stove brooding method. The
birds in each group were weighed weekly and their feed intake determined daily. At the 6™
week, 3 ml of blood was collected from 5 birds randomly selected from each group. The blood
sample was used to evaluate the haematological parameters using standard procedures. The
results revealed that birds in group A had relatively higher weight gain and feed intake than
group B (P > 0.05). There was no significant difference (p > 0.05) in packed cell volume, red
and white blood cell counts and haemoglobin concentration between the two groups. However,
lymphocyte counts were relatively higher while eosinophil numbers were significantly (p <
0.05) greater in number in the chickens raised under the kerosene-stove brooding system than
the solar brooding system. Based on the findings of this study, solar brooding system was
recommended for cheaper brooding cost and improved broiler production.

INTRODUCTION

Poultry farming is a very important branch of aniragriculture in most developing countries, inchgli
Nigeria. This is due to its vital role in the ecompand the supply of animal protein to the peogle [
Brooding is the care and management of birds ferfitst few weeks of life - normally 3 — 5 weeks
depending on the weather [2]. For efficient poulpnpduction, a good understanding of the brooding
management and the adoption of an effective brapslystem is imperative. This early stage is criitioa
the survival and ultimate productive performancdhef birds for several reasons. First, at this #ge,
bird is not completely a ‘homeotherm’ as they aadiplly ‘poikilotherm’ with a tendency to assunfeet
temperature of their immediate environment, heheenteed to provide external source of warmth [2].
Secondly, at this age, the body temperature otkiek is 38.9°C and not up to 40- 41°C which is the
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normal body temperature of the adult bird [2]. Murer, at this early stage, the five alveolar agssare
functional and cold air from the environment cogkt into the chick through these air sacs and ereat
health problems for the bird. Furthermore, the stdieeous blood vessels are still covered by agkim
layer at this age and cold air may get into thel tirough these blood vessels [2]. Finally, the wlow
feathers are unable to effectively protect thelchiom cold weather until the juvenile feathers eley.

These are the important issues that make broodargagement the beginning of the success or failure o
any intensive broiler production enterprise. Fa&ilto provide adequate conducive environment duhiag
brooding period will reduce profitability, througheduced growth and development, poorer feed
conversion and increased disease incidence, corademrand increased mortality [3].

The common sources of energy for brooding operagi@nelectric bulbs for those that have access to
electric power supply, kerosene lamps/stove or rabogation of electricity and kerosene lamp/stove.
However, even those farmers that have accessdtieity, the frequent power outages make that s®ur
very unreliable. Researchers have observed thateotional energy consumption in poultry production
is quite enormous and expensive [4,5,6,7]. Theneldyy of fueling poultry chick brooding system
poses environmental problems and health hazargsatds, animals and man [5,7]. Kerosene brooding
systems are known to result to fire outbreaks andyztion of green house gases (GHG) such as carbon
dioxide (CQ) and carbon monoxide (CO) that constitute enviremial pollutants. These pollutants may
have contributed to loss of huge sum of money, praductivity, high mortality rate and consequent
decreased profitability [5]. For successful poulmoduction in developing countries such as Nigeria
alternative methods of meeting the energy needthénpoultry industry have to be evolved. Such
alternative energy resources should be reliabl@bundant supply, environmentally friendly, polbuti

free and fire incident free and moreover shouldirtexpensive. Solar energy appears to be the best
alternative for now. This is because solar enesggq iclean cheap energy to harness and available all
through the year in all parts of the tropics inahgdNigeria.

The objective of this study was to compare the petide performance of broilers under solar brooding
and kerosene-stove brooding systems with a viedetermining which brooding technique should be
recommended for optimum broiler production in oavieEonment.

MATERIALS AND METHODS

Brooding Equipments

Solar brooding chamber

The solar brooding chamber used for the study hpadity for brooding and raising 50 birds to mayuri
This solar brooder has a wooden frame and an alumiop installed with a solar heater (Fig. 1). Biee
bird capacity solar brooder is estimated to cdst fhousand naira{5D,000.00) and has a life span of 20
years [4]. At an average brooding rate of 4 batqe¥syear, it would produce 200 birds each yeah suc
that during its life span, it would have produce@O9 birds.

Kerosene stove brooder

One kerosene stove and a brooding hover were mravida poultry brooding room that has capacity for
50 birds. It has been estimated that to brood H28Gold chicks, a farmer used 40 litres of kerogasre
day [5]; amounting to 0.04 litres/bird/day. Theref, for a 28 day (4 week) brooding period, thenkar
would require 1.12 litres of kerosene/bird in achaaf 1,000 birds.



Fig. 1: Small Scale Solar energy poultry chick
brooding system (50 Chicks L‘up.uci!\

Experimental Birds/Design

One hundred dagtd Abor Acres breed broiler chicks procured frorhaachery at Ibadan, Nigeria we
randomly assigned into 2 groups (A and B) of 5@dbieach. Group A chicks were placed in the ¢
brooding chamber while birds in group Bre kept under the kerosene stove and brooding héliehe
birds were given the same broiler starter andHigriad libitumand the quantity of feed consumed e
day was determined by subtracting the quantityeefifleft each morning from the quantity of feed
was fed the previous day. Water was also giad libitum. The birds in each group were weigt
weekly. The stugwas conducted at the Experimental Poultry Uniihef Centre for Energy Research
Development, University of Nigeria, Nsuk

Medication/vaccination

A multivitamin preparation (Keproce®, Pantex Co., Holland) was given in water for tinet5 da's as
an antistress. Pantacox® was chemoprophylactically adteiréd at the age of 2 weeks and repeat:
the 5" week to prevent coccidiosis. Newcastle diseaseimaand Infectious bursal disease (Gumb:
vaccine were given according to the manufrer’s instructions (National Veterinary Researcstitnte,
Vom, Nigeria).

Haematological Parameters

At the 6" week, 5 birds were randomly selected from each rimeeatal group and 3 ml of blood w
collected from the wing vein into a sample bottlghvEDTA as anticoagulant. The blood sample '
used to determine packed cell volume (PCV), haeafdglconcentration (HbC), red blood cell (RE
and total leukocyte (TLC) counts and differentiaukocyte counts following standard procedt
(Hutchisonet al, 2011). Mean corpuscular volume (MCV), mean corplasclhaemoglobin (MCH) an
mean corpuscular haemoglobin concentration (MCH&gvdetermined using the standard formulas

Data Analysis

Results of the weekly weight and feed intake weralyeed usig repeat measure analysis of varia
(ANOVA) while the haematological parameters weralgred with on-way ANOVA. Group mean
were compared using least significant differenc80). tests. Level of significance was accepte
p<0.05. All the analyses weperformed with SPSS for Windows 1£

RESULTS

It is estimated that for the solar brooder to predd,000 birds during its life span of 20 yearshelaird
would have contributed-N2.50 to of-set its purchase price of58,000.00. On the other hand the
current price oE40/litre of kerosene, each bird in a brooding batould have required 1.12 litres
kerosene at-h56.80.



None of the birds in the two brooding groups diediry the study. Mean weight gain, feed intake and
feed efficiency were slightly higher in the groupder solar brooding than the kerosene stove brgodin
system although these were not statistically sicgnit (p > 0.05) (Table 1). Consequently, feed
conversion ratio was relatively higher in the kerms brooding than solar brooding group. The
haematological parameters evaluated during they stiggle not significantly different (p > 0.05) bewve
the kerosene and solar brooding systems (Table 2).

Table 1. Weight gain, Feed intake, Feed conversiomatio and Feed efficiency of broilers under
Solar and Kerosene/ Stove Brooder Systems.

Parameters Solar Brooder Kerosene/Stove Broode
Day old live weight (Kg/Bird 0.09+£0.01 0.090401

Final 6 weeks live weight (Kg/Bird) 2.51+£0.05 2.43 £0.07

Final 6 weeks weight gain (Kg/Bird) 242+ 0.04 2.34 £0.06

Daily weight gain (g/kg) 57.62 £0.01 55.71 69

Daily Feed Intake (g/Bird) 103.20 101.36

Feed Conversion Ratio (FCR) 1.79 1.82

Feed Efficiency (FE, %) 55.83 54.96

Table 2: Mean (+ standard errors) haematological pofile of broilers managed under Solar (SB)
and Kerosene Stove (KS) brooding systems.

Parameters Solar Brooder Kerosene/Stove Broode
Packed cell volume (%) 29.50+0%50 29.17+0.43
Red blood cell count (x2quL) 2.51+0.08 2.45+0.08
Haemoglobin cencentration (g/dl) 9.31+0.30 8.45+0.91
Mean corpuscular volume (fl) 117.75+5°48 118.81+3.37
Mean corpuscular haemoglobin (pg) 37.07+0.70 34.31+3.35
Mean corpuscular haemoglobin

concentration (mg/dl) 31.58+146 29.07+3.5%
White blood cell count (x£ul) 12.98+0.90 13.22 +1.18
Heterophil count (x1%ul) 5.97+0.38 6.76+2.28
Lymphocyte count (x10ul) 9.89+0.53 14.31+3.62
Monocytes (x18/pul) 0.08+0.08 0.16x0.18
Eosinophils (x1&/ul) 0.21+0.03 0.54+0.18
Basophils (x1&/ul) 0.05x0.05 0.17+0.18

Figures in the same row with different superscrits significantly (p<0.05) different.

DISCUSSION

The results suggest that birds in the solar brofgteup A) gained slightly more weight and had tslig
higher feed intake and feed efficiency than thasdeu the kerosene stove brooder. It is also prebiait
birds under the solar brooder may have experietesdstress and thus were more comfortable enabling
them to consume relatively more feed to grow reddyi faster than those in the kerosene brooderpyrou
The slightly better efficiency of feed utilizatidoy the birds under solar brooding agrees with earli
observations [5] that reported faster growth raté golar brooding than with kerosene brooding esyst
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The haematological profile revealed that the chighder the solar brooder had slightly higher PCBCR
and HBC values while those in the kerosene stowk re&atively higher total leukocyte counts with
relatively greater numbers of differential leukaesitit is possible that birds under the keroseneding
may have had greater exposure to opportunisticopetis which may have necessitated the proliferation
of leucocytes, especially the lymphocytes and eiits; an indication of enhanced immune response.

The results suggest that at the cost-02180/bird, the solar brooder system is comparbticleeaper than
the -NL56.80/bird in a batch under the kerosene stovedamosystem. The later cost, which excludes the
purchase price of the kerosene stove and the brgduver, is more than twelve times higher than the
cost of using the solar brooding system.

In conclusion, therefore, the results of this stsdggest that the solar brooding system had relstiv
greater advantage over kerosene/stove broodingrmnstof cost, weight gain and better haematological
profile which make for improved health status imilars during the brooding period. Based on the
findings of this study, the solar brooding systesnrécommended over the kerosene/stove brooding
system for cheaper and improved broiler produdtiathe study area.
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