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Ademola and Farinu

which could be a valuable feed ingredient for
laying hens. The proximate composition of the
leaf meal as reported by one author, showed that
the meal contained 15% crude protein CP, 9.94%
crude fibre CF, 8.87% ash, 2.19% ether extract
EE, and 55.31% nitrogen free extracts NFE (Kuti
1991). Furthermore, Odunsi er al. (1996)
reported that wild sunflower leaf meal WSFLM
contained 16.61% CP, 12.00% CF, 5.00% EE,
14.00% ash and 52.39% NFE. The relative
content of the protein and crude fibre in the meal
from the reports of these authors suggests that it
could be a precious feed ingredient. However,
Odunsi er a/. (1996) reported that there were
significant reductions in food consumption and
hen day production of birds fed more than 5%
WSFLM. They suggested that high fibre, low
cnergy content and anti-nutrient component in
the meal may account for reduced performance
of the birds. in order to maximize the utilization
of WSFLM by birds at a higher inclusion rate of
more than 5%, dietary supplementation of the
leaf meal with antibiotics may offer a solution,
Antibiotics have been reported as a growth
promoter for animals (Onifade and Babatunde,
1996). However, investigations on the effect of
antibiotics in combination with WSFLM on the
performance of laying birds have not been
reported. Hence, this study was carried out 1o
assess the impact of dietary inclusion of
penicillin, streptomycin and WSFLM on the
performance and egg quality of laying birds in
the tropics.

Materials and Methods

The leaves used for this study were harvested
from the matured plants of 7 dwversifolia at the
Teaching and Research Farm of Ladoke Akintola
University of Technology, Ogbomoso, The thorny
branches were removed from the bunch of leaves.
The leaves were dried for 72 hours and thereafter
manually ground into a meal, which was then
bagged until used.

Experimental design and diets

Forty Shaver Brown layers of twenty-four weeks
old were used for the study and they were
randomly alloted on similar weights basis into

five treatments of two replicates each, such that
there were eight birds per treatment. Completely
randomized design was adopted for this study.
The birds were housed individuaily in a battery
cage. The experimental dicts were maize-
groundnut cake based. Fishmeal, palm kernel
cake and blood mea! were added 1o supplement
protein and cuergy from the two major feed
ingredients. Other fixed ingredients were added
1o meet the needs of layer birds for amine acids
and minerals. Wild sunflower leaf meal
(WSFLM) was incorporated into basal diet
(treatment *1") at 75 gkg ! replacing part of maize
and groundnut cake in the coatrol diet. Contro!
diet was not supplemented with the test
ingredients. Streptomycin and penicillin were
separately added to basal diet at 100 ppm
(treatments ‘2’ and ‘3" respectively). Mixture of
the two antibiotics, each at 100 ppm was added
to the last diet (treatment ‘4"). The experimental
diets were fairly iso-cnergetic and iso-nitrogenous
(2705.36 + 24.51Kcal kg and 17.54 r0.54 %
crude protein, respectively). Feed and water were
supplied ad libitum. A three-week adaptation
period to the experimental diets was observed
before data collection. Daily egg production was
monitored. Data on laying performance of birds
were collected weekly while those on egg quality
were obtained five weeks to the end of the study.
Birds were weighed at the beginning and the end
of the study. Feed efficiency was calculated as a
ratio of weights of feed consumed and dozen of
eges laid,

Measurement of internal egg quality and shell
thickness

Four eggs per treatment were randomly selected
from the total eggs collected per week for
measurement of internal quality of eggs and shell
thickness. Albumen height was determined by
using spherometer. The measurement is taken at
albumen widest expanse, and midway between
dneyolkedgemdthcexwmledgeonhethid
albumen. The colour of egg yolk was measured
using Roche Yolk Colour Fan. Haugh Unit (HU)
was determined by the formular below

HU=100 log (H + 7.57 - 1.7 W*™)
Where H = height of albumen in mm
»
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W = weight of eggs in gram
Immediately the inner content of €ggs was
evacuated from shell, the thin membrane was
carefully removed. The empty shell was air dried
for a few minutes, and shell thickness was
obtained using micrometer screw gauge. It was
taken at three points, the broad, equatorial and
narrow ends, the average was recorded as shell
thickness. Egg breadth and length were measured
by using thread and a ruler. All other
measurements such as weights of eggs and egg
shell were determined with the help of weighing
balance. Yolk index is a ratio of yolk height and

yolk length.

Nutrient retention trial - =~ :

Atthe end of the 11" week of the experiment, four
birds per treatment were separated for a metabolic
trial using total collection method. A daily
allowance of 90g feed was supplied to each bird.
Proximate Composition

The chemical analyses of the experimental diets
and faecal samples were carried out according
to AOAC (2000).

Statistical Analysis

All data collected on laying performance and egg
quality were analyzed by one way analysis of
variance and significant differences between the
means were separated using Duncan Multiple

Range Test as outlined by Steel and Torrie (1980).

Table 1: Gross composition of experimental diets (%)..

+ Antibiotics were added to the diets at 100ppm.

Treatments

Ingredients Control 1 2 3 4
Maize 57.75 52.79 52.79 52.79 52.79
Groundnut cake 22.00 19.46 19.46 19.46 19.46
Fish meal 2.00 2.00 2.00 2200 2.00
Wild sunflower leaf meal - 7.50 7.50 7.50 7.50
Palm kernel meal 5.00 5.00 5.00 5.00 5.00
Blood meal 1.00 1.00 1.00 1.00 1.00
Oyster shell 7.00 7.00 7.00 7.00 7.00
Bone meal 4.00 4.00 4,00 4.00 4.00
Methionine 0.25 0.25 0.25 0.25 0.25
Lysine 0.25 0.25 0.25 0.25 0.25
Premix* 0.25 0.25 0.25 0.25 0.25
Sodium chloride 0.50 0.50 0.50 0.50 0.50
Streptomycin v - - + . +
Penicillin - - - + +
Total 100 100 100 100 100
Calculated analysis .

Crude protein 17.4 17.17 17.17 LL1T 17.17
Metabolizable energy Kcal

kgt : 2749.20 2694 .40 2694.40 2694.40 2694.40
Ether extract % 4.03 4.00 4.00 4.00 4.00
Crude fibre % 2.88 3.75 3.75 3.75 375

i i i i ; Vi ; Vi itK; iamine 1.5mg,
* Premix supplied per kg diet. Vit.A10,000 IU; Vit.D, 2,000 IU; Ylt.]?l. 12 IU, Vit Kz- 8 IU, Thl'amn'lc
Riboflavin l.ISJrP;lg. Pyridoxine 6mg, Cobalamines 10 mg, Biotin 20mg, Niacin 15g, Pantothenic Smg, Folic acid 0.6 mg,
Manganese 75 mg, Zine 50 mg, Iron 25 mg. Copper 5 mg, lodine 4 mg, Selenium 100 mg, Cobalt mg, B.H.T. 125g and
Choline chloride 150 mg, .
“+ Metabolizable energy (ME) of WSFLM is not known, so the values reported were without ME of WSFLM.
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able 2: Proximate composition of the experimental diets

Treatments
Parameters Control | 2 3 4
Crude protein 16.63 17.51 17.94 1784 17.80
Crude fiber 3.00 285 2.50 2.68 2.98
Ether extract 4.20 4.00 4.00 4.10 319
Ash 10,00 9.50 9.00 945 9.50
Nitrogen frec extractive 66.17 66.14 66.56 65.93 65.82
Dry matter 90.50 92.00 91.50 90.00 92.00
Results Unit (P < 0,05) was significantly higher for birds

Data on the weekly performance and egg quality
of laying birds fed WSFLM added dicts are
presented in Tables 3, 4 and 5. In the first week
of the study, birds fed basal diet with
streptomycin had outstanding egg production and
improved hen day production (P < 0.01) than
those fed other diets (22.50, 80.36% vs average
17.5, 62.51%), whereas birds fed basal diet had
the best (P<0.01) feed efficiency (1.75 vs ave.
2.45). Birds fed basal diet with streptomycin
maintained this excellent yield till the fourth
week. Weekly performance of the experimental
birds from 6™ to 11* week were not shown
because there was no significant effect of the
dietary treatments. Birds fed basal diet with
penicillin had a numerically higher production
than those fed other diets from the fifth week to
the tenth week (ave. 23.3, 83.32% v ave. 20.69,
75.65%). The eggs laid by birds fed WSFLM
diets were numerically heavier (P > 0.05) than
eggs laid by control birds (ave. 57.4g vs 50.5g).
However, control birds ate more food than those
fed other diets especially at second (P < 0.05),
fourth and fifth weeks (P < 0.01).

Physical characteristics of eggs laid by
experimental birds revealed that birds fed
WSFLM diets laid bigger eggs (P > 0.05) than
those fed control dict (ave. 3.02,4.31 cm vs 2.94,
4.27 cm for egg breadth and length respectively).
Egg breadth of birds fed WSFLM diets was
significantly (P<0.01) higher at 8" week (Table
4) than those of control birds. In addition, Haugh

fed WSFLM than those of control birds at 8*week
(Table 5). The size of the eggs reflected on the
content of the eggs such that the weights of
albumen and egg volk of control birds were
lighter (P > 0.05) than those fed WSFLM (ave.
33.48g, 13.47g vs 35.42g, 13.92g). The dictary
inclusion of the foliage of T, diversifolia showed
that it was a good colouring agent. Yellow
colouration of the egg yolks was significantly
(P<0.01) enhanced about five times than those
fed control diet with 0% WSFLLM, The shell
thickness of eggs in this study at 11" week was
about 0.409 mm.

The summary of all the collected data is shown
in Table 6. Generally, the result was a replica of
the weekly performance. The WSFLM
significantly increased egg weight (P <0.01), egg
production (P < 0.01) and hen day production
(P< 0.05), but the dietary inclusion of WSFLM
with the mixture of penicillin and streptomycin
reduced egg production and hen day production
by about 10.09 and 7.13 percent respectively
relative to those fed basal diet. Control birds and
those on WSFLLM experienced heavier loss of
weight (P > 0.05) than birds given diet containing
the mixture of the two antibiotics (ave. 11.19%
vs. 4.63%). The former group of birds
significantly retained protein and ether extract
than birds fed basal diet.

Discussion
The responses of the birds to dietary WSFLM
and antibiotics showed that the indices of
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= anle 3: Effect of dietary inclusion of T. diversifolia leaf meal supplemented with or without antiblotics on
the weekly performance of laying birds.

e Level of
o, Parameters B Control | 3 3 4 SEM siga
Egg weight (/egg) 5525 5879 5867 5826 5878 066 NS
Feed 136.61 12590 11875 12232 125722 277 NS
intake(g/bird/day) ' ' ' 2. . 2.

Egg production 18.00" 1850 22.50" 19.00° 14.50° 0.84 "

gf)' dayproduction o ogp 66 10"  $036° 67.86° 51.79° 323
LAl
. Feed efficiency 2.58 1.75° 2.17° 217 292 0.13

; Egg weight (2/egg)  56.69 5861 5937 5954 5648 056 NS

: Feed intake . be b ¢

. (g/bird/day) 136.61*  126.79® 11607 122.32" 11518 282 .
Fgg production 2250 2250 2450 2450 2100 058 -

- :f:')‘ dayproduction o3¢ 8036 8750 8572 7500 220 NS

Feed efficiency 2.05 1.9} 1.6 1.68 1.85  0.06 J
Egg weight (glegg) 5577 5822 6024 5846 5622 0.87
Feed intake
(g/bird/day) 13393 12501 12054 12857 12143 191 T
Ege production 2400 2350 2500 2500 2450 0.51 NS
:;:')‘ day production  gs oy g393 8920 8929 875 184
Feed efficiency 1.89 1.79 0.81 1.73 1.68  0.04 4

Egg weight (g/egg)  S4.13 5741 5857 5436 5708 074 NS

Feed intake a ab » b 5

sl 139.29" 13036™ 12143° 13215 120.54° 240  **

Egg production 2450 2500 2750 2750 2300 o060 1T
1 :j:)' day production  ¢o 0 929 9822 9643 8215 243 NS

Feed efficiency 1.91 1.75 1.49 1.60 .79 0.14 $

Egg weight (gegg)  53.84 5759 5864 5583 5649 072 NS
*  Feedintake 125.00° 117.86° 10821 11965 115.18° 192  **

(g/bird/day) ' ' ' ' : '

Egg production 2550 2400 2450 2600 23.00 049 T

:f/‘;')' day production o, 00 89> 8750 9286 8215 166 NS

—feodefficiency 168 158 149 151 170 003 &
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Tabled: Effect of wild sunflower leafmeal and antibiotics on the outer quality of eggs laid by experimental
birds from 7" to 11" week of the study.

Weeks  Parameters Control | 2 3 4  SEM GLewiad

AL PR, e = v cmce
Egg breadth (cm) 285 280 297 291 2.8  0.02
Egg leagth (cm) 4.18 432 426 4! 422 005

/5 Shell weight (g) 6.48 620 593 615 560 013 NS
Shell thickness * 107 3133 2958 3115 2802 2705 08 |
(mm)
Fgg breadth (cm) 2.75* L 3090 3000 312 005 e+
Egg length (cm) 4.24 447 431 427 435 o4 7T
8 Shell weight (g) 5.68 588 600 510 610 oM
Shell thickness X 107 3825 3728 37.17 3425 3758 071 NS
{mm)

Egg breadth (em) 3.09 300 297 312 315 003 Il
Egg length (cm) 445 429 434 436 432 003

9® Shell weight (g) 438 553 6.8 438 565 o015 1
Shell thickness * 107 3467 3900 40.17 3600 3850 0.79
(mm)
Egg breadth (cm) 3.02 309 307 299 298 002 NS
Egg length (em) 430 441 420 436 421 005

o™ Shell weight (g) 5.98 S8 577 523 5718 0.5
Shell thickness * 107 41.33 3908 3775 3658 3993 070 T
(mm)

Egg breadth (cm) 298 302 299 305 300 002
Egg length (cm) 420 427 433 445 431 005 NS
1™ Shell weight (g) 6.35 648 690 655 633 012 |

Shell thickness ¥ 0%  40.83 40.50 4275 3967 4050 0.50

(mm)
e e e——
Means in the same row with different superscripts differ (** P < 0,01 )significantly. NS — Not significantly
different
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“anle & Effect of antibiotics and T. diversifolia leaf meal on the internal guality of eggs laid by
experimental birds from ™ 10 11" week of the study.

v+ Paramelers Control | 2 3 i SEM  Lewiof
sgailoans
i Yolk weight (g) 1290 1378 1393 1260 1020 029 NS

Albumen weight 32.88 34.50 36.10 3463 3437 167 N

(g)

Yolk colour 1.00° 475" 575 525 467" 041 v
Haugh unit 59.51° 6391 6527" 62.11° 6440° 063 *
Yolk index 041 0.34 036 040 039 002 NS

Yolk weight {g) 12.20 13.78 13.83 1385 1365 027 NS
Albumen weight 31.85 37.28 3933 3505 3723 101 NS

(2)

Yolk colour 1.00° 5.50" 5.75 6.50" 5,75 0.50  **
Haugh unit 62.74 6131 6225 6232 6295 047 NS
Yolk index 0.47 0.45 042 0.40 042 00l NS

Yolk weight (g) 14.68 13.85 14,55 14.45 1470 025 NS
Albumen weight 36,75 3360 3303 3855 3478 078 NS

()

Yolk colour 1.00° 5.75* 6.75* 6.50° 7.00* 053  **

Haugh unit 61.82 6323 62.72 6270 6322 063 NS
Yolk index 0.46 0.46 0.49 0.48 0.50 0.01 NS

o™ Yolk weight (g) 13.43 1493 14.05 14.15 1378 077 NS
Albumen weight 34.63 36.90 3590 3563 3358 082 NS

(g)

Yolk colour 1.00* 6.50" 650" 625 675 052 **
Haugh unit 61.49 62.78 6275 6191 6243 043 NS
Yolk index 0.47 0.48 0.40 0.47 0.46 00 NS

™ Yolk weight (g) 1413 1453 143 1445 1505 018 NS
Albumen weight 3458 3498 3475 3395 3435 064 NS

"feans in ent superscripts sigmificantly (
~S - Not significantly different
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Table 6: Swunmary of the laying performance of the experimental birds fed WSFLM with or without
antibiotics for 77 days and nutrient retention

— —— -

Wooks “Control 1 3 3 r SEM Level of

significwe
Feed intake 125.00 11679 11679 122,14 11821 3N NS
(g'bird day)

Fge weight (g) 54.76°  57.19" SB64"  S1.64% 5676 022 e
Egg production 20,68 2290 2295 2555 2059 031
Hen day production  73.86°  79.19* 8196  82.79*  73.54" 108 *
(%)

Egg length (cm)  4.28 4.35 429 429 4.28 002 NS
Fgg breadth (cm)  2.94 3.00 3.04 3.04 3.03 002 NS
Shell thickness * 42.85 37.11 37.45 37.45 37.22 0.05 NS
107 (mm)

Yolk colour 100" 5.75¢ 6.25* 625" 5.99" 0.27 i
Yolk weight (g) 13.87 14.17 14.14 14.14 13.48 0.12 NS
Yolk index 045 0.43 043 0.43 044 0.01 NS
Haugh Unit 61.51 63.05 63.25 63.25 62.70 0.27 NS
Albumen  weight 3413 3445 35.82 35.82 33.07 0.37 NS
()

Initial  liveweight 1.85 1.75 1.85 1.84 1.85 Na NS
(kg)

Final  liveweight 1.65 1.67 1.62 1.63 1.77 Na NS
(k2)

Weight loss (%) 11.08 9.52 12.24 11,93 463 Na NS

Crude protein (%)  74.58° 6998" 75.71* 7671 Ti.22"™ 34 .
Nutrient Retention

Crude fibre (%) 59.17 5504  68.33 63.35 62.35 1060 NS
Ether extract (%) 8559°  S879° 7825 8424 6438 1017 *

Ash (%) 53.64 4907 5100 5274  50.00 1290 NS
Nitrogen free 48.62"  8365* 84,00 8526" 80.00" 1235 ¢
extract (%)

Dry matter (%) 79.39 65.59 70.00 77.57 65.00 292 NS

—— e —— T e T s

NS - No significant difference; Na - not available
Means in the same row with unlike superscript letters differ significantly (*P<0.05, **P<0.01)
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performance might have been induced by high
protein content in WSFLM diets. This was
because the responses to dietary treatments were
independent of the quantity of food intake. As at
20d 4t and 5™ weeks, the higher food intake by
control birds did not improve the production
indices better than birds fed WSFLM diets.

Dietary WSFLM also increased egg breadth and
Haugh Units at 8™ weeks, whereas the
enhancement of yellow colouration of the egg
yolks was strongly influenced by WSFLM. The
significant improvements for egg weight, egg
production and hen day production for birds fed
WSFLM diets may due to higher protein content
in the WSFLM diets than control diet. Birds fed
WSFLM diets with either streptomycin or
penicillin performed better (P > 0.05) than birds
fed WSFLM without antibiotic. This was because
the antimicrobial drugs may have reduced the
population of intestinal microbes with
subsequent reduction in intestinal thickness
(Visek, 1978), which led to more efficient feed
utilization and improved laying performance.
The negative interaction of the activities of the
two antibiotics may be responsibie for the
reduced laying performance of birds fed diet
containing the mixture of streptomycin and
penicillin. This study revealed that antibiotics
did not interfere with the mechanism responsible
for the process of egg yolk colouration. This
implies that dietary supplementation with
WSFLM, penicillin and streptomycin may not
compromise with the standard quality of eggs.
It also shows that WSFLM is a cheap source of
protein and colouring agent for egg production
in Nigeria. The judicious use of diets containing
antibiotics over control diet especially at first
week study supports the finding of Eruvbetine
et al. (2002) as shown in improved feed
efficiency. One study has shown that antibiotics
did not influence feed intake of laying birds
(Jamroz et al. 1998), while other authors
reported that there were significant reductions
in feed intake of broilers and laying hens given
forage meal at 7.5% in the diets (Odunsi ef al.

e ——————————————— =
1996,Udedibie and Opara 1998). Our
observation on feed intake agrees with the reports
of these authors. The significantly heavier eggs
for birds on the supplements disagree with
Jamroz et al (1998) that chlortetracycline
significantly reduced egg weight. Inclusion of
WSFLM in the diets may account for the
difference. Birds on WSFLM laid eggs with
thicker shell than those reported by Jamroz ef
al. (1998) of 0.331mm. The inconsistent in the
responses of the birds may be due to different
diet compositions.

There is a growing concern on the dietary use of
antibiotics for animal production. This is because
of mis-used of antibiotics by farmers {Oyekunle
and Owonikoko, 2002), development of bacterial .
resistant strains (Walton, 1996) and presence of
antimicrobial drug residue in animal tissues
(Oyekunle and Owonikoko 2002, Dipeolu ef
al.2002). However, in a survey carried out by
Oyekunie and Owonikoko (2002) on the use of
antimicrobial drygs for poultry production in
liebu North Local Government Area, Ogun State,
Nigeria. They found out that 97.1% of the
respondents complied with recommended
dosage, 99% achieved satisfactory desired effects
with enhanced profit margin for 73.1% of the
farmers and about 81% are literate farmers.
These suggested that the use of antimicrobial
drugs could not be totally discouraged among
farmers considering its substantial benefits. It
was also reported that dietary supplementation
with antibiotics or enzyme for laying birds could
increase gain (Eruvbetine et al. 2002), Therefore,
there is the need to enlighten the farmers through
extension services on the use of antibiotics for
therapeutic and prophylactic treatments
especially in the western part of Nigeria where
the level of education among the populace is
relatively high compared to other parts of the
country.

In addition, it has been reported that
antimicrobial residues are relatively rare in food
animals of some developed countries and when
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detected, the concentrations were very low often
less than | part per million, ! ppm (Waiton,
1996). Findings on the use of antibiotics in
animal production in Nigeria have also revealed
that the level of antibiotic residues is usually less
than | ppm. Dipeolu er al. (2000) showed that
the presence of tetracycline residues in tissues
ranged between 0.01 ug/g to 0.20 pg/g for turkey
samples and 0.02 pg/g to 0.12 ug/g for cgg
samples. In another survey study by Dipeolu ef
al.(2002 ), they found that residues of tetracycline
antibiotic occurred at a concentration of 0.008
g to 0.017 pg and 0.003 pg 1o 0.008 g for
diets containing only tetracycline (at 200 ppm),
tetracycline and enzyme respectively. These data
from Dipeolu ez al. (2000 and 2002) showed that
antibiotics residues in food animals were very
less than 1 ppm with a range of 0.003 ppm to
0.5 ppm, which might be properly metabolized
when such foods are caten.

The results of this study revealed that WSFLM
might be included in layer diet at 75g kg with
cither penicillin or streptomycin at 100ppm for
satisfactory performance. However, dietary use
of antibiotics should be cautiously applied in
animal production to avoid large concentration
of antibiotic residue in livestock products

References

Akinola, J.O., Larbi A., Farinu G.O. and
Odunsi A.A. 2000 Seed treatment methods
and duration effects on germination of wild
sunflower. Expl. Agric. 36: 63 - 69,

Akinwumi, J.A, Adegeye, A.J., Ikpi, A.E. and
Olayide, S.0. 1979. Economic analysis of
Nigerian Poultry Industry (Study
Commissioned by the Federa! Livestock

Dept., Lagos).

AOAC 2000. Official Methods of Analysis (17
edn.), Association of Official Analvtical
Chemists, Washington, D.C.

meal in diets

birds

Dipeolu, M.A. , Akpan, N.J. and Olutayo, A.
2000. Tetracycline residues in commercial
cggs and Turkey meat sold for human
consumption. Nig. poult. Sct. (1)4 - 11,

Dipeolu, M.A. , Eruvbetine D. and Sowumi, K.S.
2002. Terracyclir e residue despoition in
eges of lavers fud antibiotics and enzyme
supplemented feed. proc. 27th Ann. Cony,
Nig Soc. for Anim. Prod (NSAP)March 17
-21,2002. Fed. Univ. of Tech. (FUT), Akure,
Nigeria, 292-294,

Dutta, P., Bhattacharya, P.R., Rabha, L.C,,
Bordoloi, D.N,, Barua, N.C., Chowdhury,
P.K., Sharma, R.P. and Barua, J.N. 1986.
Feeding determents for Philosamia ricini
(Samia cyntia subsp. Ricinei) from Tithonia
diversifolia. Phytoparasitica 14: 77 - 80,

Eruvbetine, D., Dipeolu M.A. and Oguntona
E.B. 2002. Comparison of enzyme and
antibiotic inclusion in diets for laying hens.
Proc. 27% Ann. Conf,, NSAP, FUT, Akure,
March 17 - 21, 2002, 101 - 104,

Jamroz D., Skorupinska J., Orda J. and
Willezkie W.A. 1998 Influences of
antibiotic promoters on the egg production
and quality as well as nitrogen and
phosphorus utilization in laying hens.
Arhiv-fur-Gefluge Tkunde 62:5, 200-208.

Kuti, O. 1991. Potentials of meal made from
Tithonia rotundifolia and Chromolaena
odoraia as protein sources of rabbits.
Undergraduate project. Dept. of
Biochemistry, University of Tlorin, lorin
Nigeria, pp. 88.

Odunsi, A.A., Farinu, G.O. and Akinola, J.O,
1996. Influence of dictary wild sunflower
(Tithonia diversifolia, Hemsl A. Gray) leaf
meal on layers’ performance and egg quality.
Nig J. of Anim Prod. 23,28 - 32.

67



Ademola and Farinu

Odunsi, A.A., Farinu G.0., Akinola J.O. and
Togun, V.A. (1999). Growth, carcass
characteristics and body composition of
broiler chickens fed wild sunflower
(Tithonia diversifolia) forage meal. Trop.
Animal Prod. Invest. 2;: 205211,

Onifade, A.A. 1993. Comparative utilization of
three dictary fibre sources by broiler
chickens. Ph.D. Thesis, Univ. of [badan,
Ibadan.

Onifade, A.A. and Babatunde, G.M., 1996,
Comparative response of broiler chickstoa
high fibre diet supplemented with four
antibiotics. Anim. Feed Sci Techn 64: 337
- 342,

Oyekunle, M.A. and Owonikoko, M.O. 2002.
Antimicrobial drug usage for poultry
production within a local government area
in Ogun State, Nig. J Anim. Prod. 29(1).
113 - 120.

Steel, R.GD., and Torrie J.H. 1980. Principles
and Procedures of Statistics. A Biometrical
Approach, 2" edn. McGraw-Hill

Uedibie A.B. and Opara C.C. 1998, Responses
of growing broilers and laying hens to the
dietary inclusion of leaf meal from
Alchornia cordifolia. Animal Feed Sci. and
Technol.71:1-2,157-164.

Visek, W.J, 1978. The mode of growth promotion
by antibiotics, /. Anim. Sci. 46:1447 — 1469.

Walton, J.R. 1996. Benefits of antibiotics in
animal feed. In: Recent Advances in Animal

Nutrition. Gamsworthy, P.C., Wiseman, J.
and Haresign, W. eds., Nottingham

University Press, Nottingham pp. 253.

{Received 5 June 2002; Accepted 11 April 2005)

68



