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ABSTRACT
The study was conducted to evaluate the effect of waterleaf extract (WLE) in
drinking water on the carcass characteristics and economics of production
of broilers. One hundred 3 week old broilers were allotted to five treatment
groups, namely Ty, T2, T3, T4 and Ts with two replicates in each and each
replicate with 10 birds. The birds were offered commercial diet throughout
the feeding trial. Ty, T2, T3, T4 and Ts were given drinking water containing
0 ml, 100 ml, 200 ml, 300 ml and 400 ml WLE/1litre of water, respectively.
The study lasted for 5 weeks. Three birds were randomly selected from each
replicate, weighed and sacrificed for carcass indices evaluation. Carcass
characteristics and internal organs were significantly (P<0.05) affected by
the inclusion of WLE for most of the parameters except for the weights of the
gizzard, liver and kidneys. Live weight, slaughter weight, eviscerated weight
increased (P<0.05) with increase in WLE. The weights of the thigh, back,
drumstick and breast in Ts were significantly higher (P<0.05) than those in
T1 (control). It was observed that the treatments had no detrimental effect on
broilers, as observed in the weights of the heart, liver and kidneys, rather
they supported the development of the body parts. Feed cost/bird/day and
feed cost/kg gain were significantly (P<0.05) affected by the treatments. The
use of WLE resulted in reduction in feed cost and more economic weight
gain. Consequently WLE in drinking water is capable of reducing the cost of
broiler production, as well as reduce the period of attaining market weight.
It is recommended that 400 ml WLE may be added to 1 litre of drinking
water for broiler production. Further research be carried out on the use of
waterleaf in poultry production, possibly using higher concentrations of the

extract or using the dry powdery form in their feeds.
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INTRODUCTION

Developing countries including Nigeria are still grappling with the challenge
of animal protein malnutrition due largely to the cost of raising poultry and
livestock. The Food and Agriculture Organization (FAO, 2005) had
recommended a daily minimum intake of 60g of protein per person, of
which, 50% or 30g should come from animal protein such as meat, milk,
egg and fish, while the remaining 50% may come from vegetable sources
such as oil seeds and legumes. Most Nigerians consume less than 10g of
dietary protein per person per day out of which only 3.2g comes from
animal protein source compared to FAO’s recommended daily intake of 30g
(Dafwang, 2006). Hence Dafwang (2006) had reported that Nigeria has one
of the highest under age of 5 child mortality rate in the world as revealed by
UNDP (1996) which may be directly attributable to animal protein
malnutrition.

As a result of this shortage of animal protein intake, the global consumption
of poultry products especially broiler which has the shortest generation
period has constantly increased over the years and this trend is expected to
continue (FAO, 2005). Poultry is the quickest source of meat and its
production involves the least hazardous and arduous process in relation to
other livestock enterprises (Obioha, 1992). The ability of birds to adapt and
survive in most parts of the world, relatively low capital investment, high
rate of productivity and rapid generation time, make the production
enterprise relatively more advantageous (Smith, 2001) over other farm
animals.

In Nigeria, the poultry industry has turned into a promising and dynamic
sub-sector of the economy with enormous potentials for poverty reduction
through employment and income generation. However, the farmers in
Nigeria are faced with numerous challenges (high cost of feed, poor market
structures, high cost of day-old chicks, seasonal poultry products demands,
outbreak of diseases, seasonal availability of feed ingredients, difficulty in
getting loans from the banks, amongst others (Nworgu, 2006). Feed cost
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accounts for 60-70% total cost of broiler production (Nworgu, 2004), 60%
for Nigeria and 70% for Cameroon (Teguia and Beynen, 2005).
USAID (2008) reported that high price of feed is a major problem in
Bangladesh due to raw materials (maize, wheat and soya meal) being
imported from other countries. This scenario is not too different from what
is obtainable in Nigeria, where humans and other agro-allied industries
compete with farm animals for available grains.

Leafy vegetables supply minerals, protein and vitamins, thereby
complementing the inadequacy of most feedstuffs (Ifon and Basir, 1980).
The protein from leaves may be recovered and fed to animals in solution in
form of protein concentrates (Farinu et al.,1992). Nworgu et al. (2007)
reported that broiler chickens served Telfairia occidentalis (TO) leaf extract
had improved growth rate and blood formation and concluded that starter
broilers and finishers could be served 60 ml and 120 ml TO/ litre of water at
four days interval. Etela et al. (2007) reported that broilers fed commercial
diet supplemented with green waterleaf had better carcass characteristics
(carcass weight) than those on the control diet.

While the amounts of the nutrient constituents in the more commonly used
leafy vegetable species in Nigeria have been studied to some extent, lesser
known regional and local species remain virtually neglected (Kola, 2004).
Lack of information on the specific nutrients and phytochemicals in a large
number of the native vegetable species with which Nigeria is richly
endowed is partly responsible for their under exploitation especially in areas
beyond the traditional localities where they are found and used for several
purposes (Ezekwe et al., 2001). According to the workers, among the leafy
vegetables in which their phytochemicals and nutrients have not been
extensively studied is waterleaf (Talinum triangulare). Waterleaf (Talinum
triangulare) is an herbaceous perennial, caulescent and glabrous plant
widely grown in tropical regions as a leafy vegetable (Ezekwe et al., 2001).

According to Aja et al. (2010), waterleaf (Talinum triangulare) contains
appreciable amounts of protein, carbohydrates, steroids and carotenoids,
among others and low level of oil content. Leung et al. (1968) reported that
waterleaf leaves contain per 100g edible portion: water 90.8 g, energy 105
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kJ (25 kcal), protein 2.4 g, fat 0.4 g, carbohydrates 4.4 g, fibre 1.0 g, calcium
121 mg, phosphorus 67 mg, iron 5.0 mg, thiamin 0.08 mg, riboflavin 0.18
mg, niacin 0.3 mg, ascorbic acid 31 mg.

Objectives of the Study

The objectives of this study were to determine the effect of aqueous
waterleaf (Talinum triangulare) on the carcass characteristics, internal ogans
and economics of broiler production.

MATERIALS AND METHODS

Location of the Experiment

The study was carried out at the Poultry Unit of the Teaching and Research
Farm of the Department of Animal Production, Faculty of Agriculture, Kogi
State University, Anyigba. Anyigba is located between Latitude 7° 15'N - 7°
29'N and Longitude 7° 11°E - 7° 29'N in the Derived Savanna zone of
Nigeria.

Fresh waterleaf (Talinum triangulare) leaves were collected from Kogi State
University (KSU) Teaching Farm. The leaves with the stalk were separated
from the stem. One kilogramme of which was washed with clean water to
remove dirts and sand. The washed material was afterward drained and
chopped, prior to blending. The blended material was then sieved to obtain
WLE using 1mm sieve.

A total of 100 unsexed day old broiler chicks were obtained and brooded for
3 weeks. At 3 weeks old, the birds were allotted to five (5) treatments (T,
T, T3, T4, Ts). Each treatment was replicated twice, and each replicate had
10 chicks each. Treatments Ty, T2, Ts, T4, and Ts were 0 (control), 100, 200,
300 and 400 ml of waterleaf extract in 1litre of drinking water, respectively.
The study lasted for 5 weeks. The birds in all the treatments were offered a
commercial feed with trade name “Animal care” at both starter and finisher
phases. The nutrient composition of the feed as indicated on the label for
starter and finisher were; crude protein (starter; 23%CP, finisher; 20%CP),
energy (starter; 2800kcalME, finisher; 3000kcalME), respectively .Three
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birds were randomly selected from each replicate at the end of the study, and
were weighed and slaughtered for carcass evaluation
Data were collected on carcass characteristics and internal organs (live
weight, dressed weight, dressing percentage, breast, thigh, drumstick, liver,
heart, kidneys and gizzard) at the end of the study. Economic indices were
computed using the market price for 25kg of feed. Feed cost/kg was taken as
amount of 25 kg feed divided by 25kg. The formulae used to estimate
economic indices are shown below.

Feed cost/ kg = Amount_of 25kg feed in naira

25kg

Feed cost/kg gain = Feed conversion ratio x cost of feed/kg

Cost saving/bird/day = Cost of feed consumed/bird/day for control group -
Cost of feed consumed/bird/day for each treatment groups ( 100ml, 200ml,
300ml, or 400ml WLE, )

Data collected were subjected to one way analysis of variance (ANOVA),
using the procedure for completely randomized design, and difference
between treatment means were separated using Tukey test, at probability
level of 5% (Steel and Torrie, 1980).

RESULTS AND DISCUSSION

Carcass Characteristics and Internal Organs of Broilers Served Waterleaf
Extract (WLE)

Table 1 shows the results of treatments on carcass and organ weights of
broiler chickens. Live- weight, carcass weight (eviscerated weight), dressing
percentage, breast, back, thigh, drumstick and heart, varied significantly
(P<0.05). Live weight, slaughter weight, eviscerated weight of Ts were
significantly higher (P<0.05) than other treatment groups. Dressing % of Ty,
Ts, T4 and Ts were similar (P>0.05) but which were significantly (P<0.05)
different from T.. The back and thigh of Ts were significantly higher in
value than those of T1. The weight of the drumstick in Ts was significantly
higher than T1, T2, T3 but was not significantly different (P>0.05) from Ta.
However, there were no significant differences (P>0.05) among gizzard,
liver and kidneys of the different groups. Observed values for live weight,
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slaughter weight and carcass weight increased with increase in the inclusion
level of WLE. Esonu et al. (2006) in an experiment on layers reported a
similar trend using neem leaf meal. The present findings supported the
notion that plant extracts improved the carcass yield of birds as reported by
Alcicek et al. (2004) but contradicted the findings of Sarica et al. (2005) and
Cabuk et al. (2006) that oregano leaf extract had no significant effect on the
carcass characteristics of birds. This could suggest that different plant
extract have varying effects on the carcass characteristics of birds.
Observed results indicated that the giblets weights: gizzard, liver and
kidneys were not significantly (P>0.05) influenced by the treatments. There
was no observed hypertrophy of these organs, an indication that they did not
have to enlarge in order to enable the birds utilize (for gizzard) or excrete
(kidneys and liver) WLE. In addition, there was no congestion of the liver.
These observations may indicate that the levels of the phyto-chemicals in
waterleaf were not toxic to the birds.

Table 1: Effect of Waterleaf (WLE) on Carcass and Internal Organs of
Broilers

Parameters T1 T2 Ts Ta Ts SEM LOS
(Oml) (100ml)  (200ml) (300ml)  (400ml)

Live weight (kg) 1.72¢ 1.87¢ 1.90¢ 1.96° 2.20° 0.03 [
Slaughter weight (kg) ~ 1.61¢ 1.75° 1.86° 1.86° 2.152 0.05 [
Eviscerated weight (kg) 1.33¢ 1.434 1.48¢ 1.52° 1.732 0.04 [
Dressing percentage (%) 77.30*°  75.00° 77.502 77.502 77500 120 0O
Back (g) 365.00° 375.00% 373.00® 367.00* 417.00° 49.89 [I
Thighs (g) 205.00° 215.00® 173.00° 212.00® 250.00*° 42.45 T[]
Drumsticks (g) 185.00 195.00°  175.00° 245.00® 270.00° 59.19 [
Breast (g) 290.00° 300.00°8  225.00° 225.00® 305.00% 23.58 I
Heart (g) 11.00¢  10.00®  9.00° 11.00*  10.00®® 1.47 [
Gizzard () 60.00 67.00 72.50 80.00 77.50 21.05 NS
Liver (g) 27.50 30.00 30.00 25.00 30.00 501 NS
Kidneys(g) 3.00 3.00 3.50 3.00 3.00 0.70 NS

a ,b, ¢ = means with different superscripts on the same row differ
significantly

NS = not significant (P>0.05)

1 =significant (P<0.05)

LOS = level of significance
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SEM = standard error of mean

The results on economics of production of broilers is presented in Table 2.
Feed cost per bird per day and feed cost per kg gain were significantly
(P<0.05) affected by the treatments. The use of WLE resulted in reduction in
feed cost, besides decrease in feed cost required for weight gain (feed
cost/kg gain). The use of WLE seemed to have promoted better utilization
(feed cost/kg gain is mostly computed from feed conversion ratio multiplied
by cost of 1kg of feed) of the feed, hence resulting in more economic weight
gain. Consequently, WLE in drinking water is capable of reducing the cost
of broiler production, as well as reduce the period of attaining market

weight.
Table 2: Economics of Production of Broilers with Waterleaf Extract
(WLE)
in Drinking Water
Parameters T: T Ts Ts Ts SEM LOS
(Oml)  (100ml) (200ml) (300ml) (400ml)
Feed cost/kg (M) 112.00 11200 112,00 112.00 112.00 0.00 NS

Feed cost/bird/day (N) 12,53% 12.52%  12.32® 1250% 12.70*° 0.30 L[
Feed cost/kg gain (N) 332.00° 298.50° 286.00° 285.60° 276.10° 9.90 U
Cost saving/bird/day (N) - 0.01 0.21 0.03 0.17 - NA

Feed conversion ratio 2.97¢ 2.67°P 2.55b 2512 2.502 0.12 [J

a ,b, ¢ = means with different superscripts on the same row differ
significantly

NS = not significant (P>0.05)

1 = significant (P<0.0.5)

LOS = level of significance

SEM = standard error of mean

NA= not analysed
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CONCLUSION AND RECOMMENDATION

Waterleaf extract in the drinking water of broilers resulted in significant
improvement in some carcass characteristics of broilers. In this study, Ts
(400ml WLE) was better than all the other treatments. It therefore means
that inclusion of waterleaf extract (WLE) in the range of 100 to 400ml had
no detrimental effect on broilers; rather it resulted in better carcass
development and vyield of broilers. It may therefore be concluded that
inclusion of WLE was beneficial for rapid development of skeletal muscles.
WLE in drinking water is capable of reducing the cost of broiler production
through saving cost of feed, as well as reducing the period of attaining
market weight by broilers.

Recommendation

As revealed in this study, WLE resulted in heavier broiler carcass cuts, it is
therefore recommended that more studies be conducted on the use of WLE
for poultry production enterprise. Moreover, higher concentrations of the
extract or the dry powdery form in poultry diets should be explored.
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