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Abstract: Problem statement: The effects of inclusion of aqueous extract of iBosarigold Aspilia
africana) leaf in quail diet were investigated. One hundxad fifty Japanese quail chicks were used in
the studyApproach: In the 14-weeks feeding experiment, the birds veessigned to five treatments
of; 0, 2.5, 5.0, 7.5 and 10% inclusion of aqueaxtsaet of Bush marigold leaf. Each treatment had 3
replicates of 10 birds per replicate in a randochizemplete block desigiResults: The results indicated
that feeding Aqueous extract of Bush Marigold L@s&BML) did not affect (p>0.05) daily weight gain,
feed conversion ratio and carcass yield. Mortaditgl % cracked eggs were reduced (p<0.01). Feed
intake and dressed weight of growing quails wergniicantly (p>0.05) affected by dietary
supplementations with AeBML. Egg number and hen plapduction increased (p<0.001) as level of
AeBML increased, though egg weight decreased ({130.Beeding AeBML improved (p<0.001)
albumen weight, shell thickness and yolk colour svhempared to the contralonclusion: The study
concluded that dietary inclusion of up to 5% aq@esxtract of bush marigold leaf in the diets ofvgray

and laying quails could enhance growth performamckegg production traits.
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INTRODUCTION (Odugbo, 2004). Quail meat and egg are renowned for
their high quality protein, high biological valuadalow
Innovative technologies for sustainable productioncaloric content.
of high quality animal products are the curreneegsh The suitability of a number of plant species ie th
focus in the livestock industries of many countriessustainable production animal feed is being exptbit
(Levic et al., 2009; Al-Kirshiet al., 2010; Kostadinovic CTA, 2006. Medicinal ingredients of plant originviea
et al.,, 2010; Runjaic-Anticet al., 2010). Dietary different chemical nature and show a very wide eang
manipulations involving nutritional, sensory, chealj of pharmacological effects such as antibacterial
physical and physiological characteristics of feedactivity, anti-inflammatory, astringent, antidiaoewsl,
materials are one of the strategies developed fodligestion-stimulating, laxative, sedative, spastioly
improving the quality of animal products (Runjaic- and choleretic (Runjaic-Antiet al., 2010; Hashemgt
Antic et al.,, 2010). Poultry meat and eggs offeral., 2008). Plants also have high amount of vitamins,
considerable potentials for bridging the proteinp,ga minerals and contain pigments such as oxy-carotgnoi
because high yielding exotic poultry adapt easilyite  xanthophyllys useful for skin and egg pigmentations
tropical environment and the technology of prodireis  birds (D'Mello and Acamovic, 1989). Plant materials
relatively simple with returns on investment apfably ~ such as herbs, spices, plant extracts, essenisabiod
high (Ekenyem and Madubuike, 2006). The incessanmneals are also receiving increased attention asilgjes
rise in feed cost and the resultant shortage imalni natural alternatives to antibiotic growth promoter
protein supply have encouraged the exploitation oboost monogastric performance (Al-Kirgdtial., 2010;
locally, available and cheap animal and feed resmuto  Hashemiet al., 2008; Hernandea al., 2004).
forestall threat to the future of poultry produatio Several in-vitro studies have been conducted on
(Runjaic-Anticet al., 2010; Obuzor and Ntui, 2011). bush marigold Aspilia africana-Astereaceae) leaf as
Quail farming as an alternative poultry enterpriseantimicrobial agents (Kuaitet al., 1999; Okoliet al.,
has only recently been introduced into Nigeria, nglie  2007). However, limited publish reports are avdédab
is reared for its excellent meat and egg charatiesi on the effect of bush marigoldaf meal or extracts as
due to its numerous nutritive and economic benefitgrowth promoter in monogastric production. Therefor
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the objective of this present study was to evalulage Table 1: Composition of basal diets (%)

effect of aqueous extract of bush marigold leaflnea Ingredient Starter Layer
the productive and laying performance of quails. Maize 41.57 37.80
Soy bean meal 35.43 41.70
Crayfish dust 5.00 5.00
MATERIALSAND METHODS Palm kernel cake 4.00 2.00
Wheat offal 10.00 4.00
. _Bone meal 2.50 4.00
The experiment was conducted at the Poultry unitime stone 0.00 4.00
of the Teaching and Research Farm, Faculty o¥itamin premix 0.50 0.50
Agriculture, University of Calabar, Nigeria. Bush Ea't_ g-gg 8-28
marigold was obtained by harvesting whole fieldnpla 1€ 020 020
above 3 cm stubble height within the mid vegetatve Total 100.00 100.00
flowering stage of development as described. Thealculated nutrient
leaves were sorted to remove any contaminants, deaflCP 24.00 24.00

matter and sand particles. They were air-drieddfoh  -ME (kcalkg) : 2750.00 : 2650.00
Treatment 1: Basal diet; Treatment 2: Basal di2t5# (25 g kg' of

and the d_”ed leaves Were_ ground to fine p_OW_d&Drm_ feed) AeBML, Treatment 3: Basal diet + 5% (50g/kdemd); eBML,;

bush marigoldeaf meal using a hammer mill fitted W_|th Treatment 4: Basal diet + 7.5% (75g/kg of feed) WéBTreatment 5:

a 1mm screen. 100g of leaf meal was measured into Basal diet + 10% (100g/kg of feed) AeBMISupplied the following

conical flask and soaked in 600 mL of distilled evdor per kg of diet: Vitamin A 75,000iu; Vitamin D15,000iu; Vitamin E
. . 75iu; Vitamin K3 12.5 mg; Vitamin B 5 mg; Vitamin B 50 mg;

,48 hours at room. temperaturg. The mlxture.wasédie Vitamin B;, 20 mg; Folic Acid 10 mg; Biotin 0.5 mg; Niacis@ mg;

into 250 mL conical flask with Whatman filter paper gHT 625 mg; Calcium —D- Pantotenic Acid 100 mg

no.1l. The filtrate was then concentratedvacuo (40°C)

to produce gel-like Aqueous extract of Bush Marigol RESULTS

Leaf (AeBML).

Basal (antibiotic-free) diets were formulated t0  Regults on growth performance indicated that final
meet the nutrient requirements of growing and 1gyin 44y weight, daily weight gain and feed conversion
q???ils g?\?le-l)'|(§)’|_2'5f 5A7§h/?Cd 10% AquelollEaet( OIratio were not significantly (p>0.05) influenced by
of Bus arngo eaf (Ae ) were supplemente dietary treatments Table 2. There were significant

into the basal diets. One hundred and fifty, 1-welkek (p<0.05) effects of aqueous extract of bush matideaf

quail (.:h'CkS were raf?dom'y aSS|gn_ed to each ofitres on the average final weight, daily feed intake amitality
experimental diets in a randomized complete block

: : te in growing quails. The mean value for thelfrady
design. Each treatment had three replicates of 15 .
birds/replicate. Each replicate was housed in sdépar weight was 126.87, 120.65, 116.21 and 116.12 guails

pen and maintained on their various test dietd®d 2:5%, 5, 7.5 and 10% AeBML diet, respectively

throughout the feeding period of 14 weeks. Feed an§ompared to that of the control (107.32 g).
water were offeredd libitum. Daily feed intake ranging between 13.97-15.70 ¢
At the growth phase, growth parameter (feed intaked@y”' was significantly (p<0.05) different between
weight gain and feed conversion ration) and maytali dietary treatments. Quails fed the control diet had
rate were monitored weekly. At the end of the sixthhigher feed intake (15.70 g day followed by those
week, six quails were picked from each treatment fofed 5% AeBML (14.31 g day), 7.5-10% AeBML
carcass evaluation. At the laying phase (week 7€ighs  (14.26 ¢ day) and the least with quails fed 2.5%
were collected twice (9.00 and 16.00 h) daily wided ~ AeBML diet (13.97g day). Mortality was significantly
intake, egg weight, egg size and egg quality ireligere  (p<0.05) lower in quails fed diets containing AeBML
monitored weekly. Two eggs from each replicate wereompared to those on the control diets.
broken into flat plates for the determination ofgeg Dietary AeBML supplementation had no effect
quality traits; albumen, yolk and shell weights as(p>0.05) on the carcass characteristics of growgimajls
percentages of egg weight. The number of crackeggr Table 3. However at increased levels of AeBML
was also recorded. The shell thickness was measursdpplementation, dressed weight of quails was
with the micrometer screw gauge and yolk colour wassignificantly (p<0.01) improved. There was progness
determined using the Roche fan score method. Datdecrease in egg size as level of supplementattragsed
collected were subjected to the one way analysis ofable 4. Egg number (82.38-132.00) was higher (840.
variance and significant differences between meas  in quail hens fed 5% AeBML, followed by those oB,7.
separated using Duncan’s multiple range teststisedi 10 and 2.5% AeBML diets, respectively. The lowest
by Steel and Torrie (1960). value was obtained from birds fed the condiiet.
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Table 2: Influence of AeBML on the mean performap€growing quails

Mean performance 0% AeBML  2.5% AeBML 5% AeBML 7.3%BML 10% AeBML Sem LSD Level of Sig.
Initial body weight (g) 16.52 15.52 14.45 14.00 m7. 0.53 422 NS

Final body weight (g) 107.32 126.87 120.65 116.21 16.12 3.65 26.60 NS
Average body weight (g) 84.75 82.19 84.7F 80.4F 82.22 6.13 227

Daily feed intake (g/day) 15.70 13.97 14.3P 14.28 14.2% 0.18 1.18 *

Daily weight gain (g/day) 18.87 18.79 19.69 18.85 18.07 0.62 291 NS

Feed conversion ratio (%) 0.83 0.74 0.73 0.77 0.79 0.04 0.26 NS

Mortality (%) 4.00 1.33 1.33 1.33 1.33 0.02 0.10 *

Difference superscripts (a and b) indicate sigaifite (p<0.05, 0.01) difference between treatments

Table 3: Influence of AeBML on the carcass charstie of growing quails

Characteristics 0% AeBML 2.5% AeBML 5% AeBML 7.586BML 10% AeBML  Sem LSD level of Sig.
Initial body weight (g) 16.52 15.52 14.45 14.00 7 0.53 4.22 NS
Live weight (g) 107.32 126.87 120.65 116.21 116.12 365  26.60 NS
Daily weight gain (g day) 2.16 2.65 2.53 2.43 2.35 0.22 0.52 NS
Dressed weight (%) 65.53 69.37° 72.64 73.89 81.06 0.88 6.41 **

Leg weight (%) 1.97 1.95 1.87 1.92 1.89 0.03 0.29 NS
Organ weight (% LW)

Proventriculus 1.19 1.01 1.01 1.14 1.24 0.09 0.65 NS
Gizzard weight 3.25 2.72 3.32 2.96 2.96 0.20 1.47 NS
Heart weight 0.84 0.77 0.82 0.23 0.98 0.02 0.16 NS
Liver weight 1.99 1.75 1.58 1.52 1.35 0.13 0.96 NS
Bile weight 0.18 0.12 0.10 0.12 0.17 0.01 0.04 *
Paired Lung weight 0.63 0.52 0.53 0.66 0.69 0.02 .170 NS

Different superscripts (a, b and c) indicate sigaifice (p<0.05, 0.01) difference between treatments

Table 4: Effects of AeBML on the morphometric gties of quail eggs

Morphometric trait 0% AeBML  2.5% AeBML 5% AeBML 7bAeBML 10% AeBML  Sem LSD Level of Sig.
Egg size (g) 9.61 9.78 9.54 9.49 9.47 0.07 180 *

Egg no 82.38 113.7% 132.00 117.13 114.2% 531 1117  *e

Hen day production (%)  61.38 77.08 86.24 79.8¢ 71.62 2.19 344 e

Albumen weight (% EW)  47.80 49.75 52.07 50.4% 52.1F 0.38 0.05  ***

Yolk weight (% EW) 30.63 32.1%8 32.64 32.79 32.38 031  0.03 *

Shell weight (% EW) 21.57 18.12 15.29 16.76 15.51 0.48 0.12  **

% Crack 0.87 0.7¢* 0.68 0.68 0.6% 0.01 0.18 *
ShellThickness (mm) 0.29 0.29 0.33 0.29 0.29 0.03 0.01 *

Yolk color 3.03 4.48 5.28 5.32 5.45 0.02 0.08  ***

Difference superscripts (a, b, ¢, d and e) indisiaificanct (p<0.05, 0.01, 0.001) differencesn@sn treatments; the % albumen, yolk and shell
weights were between 47.80-52.07, 30.63-32.88 &nfl1121.57%, respectively. % albumen and yolk wsighcreased as level of AeBML
supplementation increases, while % shell weightetesed

DISCUSSION different plant extracts have varying effects or th
carcass characteristics of birds.

The non-significant phytogenic effects of dietary Hen day production was improved especially in
AeBML supplementation on the performance ofhens fed 5% AeBML agreeing with the results of
growing quails were in line with earlier reports Akande et al. (2008) that supplementation with
(D'Mellow and Devandra, 1995; Alcicedt al., 2003;  Tephrosia bracteolata leaf meal improves hen day
2004) that pl'ant prod_ucts had no significant efemh _production in laying hens.
the body weight of birds. The presence of somectoxi™  hg jnclusion of AeBML in the diets was observed
factors inherent in leaf products have been impta to improve shell thickness and reduced (p<0.05) the

for the depression in feed intake (D’Mellow and ; . LA
; . amount of cracked or broken eggs in laying quails i
Devandra, 1995) as observed in quails fed AeBML.“ne with the report of Akandet al. (2008). Also, the

; , o
Generally, it appears that dietary AeBML at 2.5 5/°addition of AeBML in the diet of laying quails

improved the growth performance of quails. ) . . R . .
The present findings supported the notion thattpla 'mpFOV‘?F’ yolk |_o|gmen_tat|on, |nd|9at|ve of high bio-
availability of pigmenting agents in the leaf ofsbu

extracts improved the carcass yield of birds asnted . .

by Alicicek et al. (2004) but contradicted the findings Marigold. The results supported the reports byiezarl

of Saricaet al. (2005) and Cabulet al. (2006) that researchers (Al-Kirshét al., 2010; Nharet al., 1997;

oregano leaf extracts had no significant effecttom  Cetingul et al., 2008) that supplementation with

carcass characteristics of birds. This could sugpes ~ mulberry, peppermint, Trichantera gigantean and
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Tephrosia bracteolate leaf meal, respectively increased D’'Mello, J.P.F. and T. Acamovic, 1989. Leuecaena

the yolk pigmentation of laying birds. This however
contradicts the report by Odunsi (2003) that

supplementation wittablab purpureus leaf meal had
no significant effect on the internal egg qualifybards.

These findings indicated that aqueous extract ghbu

marigold leaf exert significant phytogenic effecn
egg production traits than on the growth perforneainc
quails.

CONCLUSION

leucolephala in poultry nutrition: A review. Anim.
Feed Sci. Technol., 26: 1-28. DOI: 10.1016/0377-
8401(89)90003-5

D’Mellow, J.P.F. and C. Devandra, 1995. Tropical

Legumes in Animal Nutrition. 1st Edn., CAB
International, Wallingford, ISBN0851989268, pp:
338.

Ekenyem, B.U. and F.N. Madubuike, 2006. An

assessment dpomoea asarifolia leaf meal as feed
ingredient in broiler chick production. Pak. J. Nut
5: 46-50.

The study concludes that aqueous extract of busHashemi, S.R., I. Zulkifli, M.H. Bejo, A. Farida @n

marigold leaf has the potential to improve the gtow
performance, carcass yield and egg quality of quail
Optimum performance is achieved at dietary
supplementation of 5% aqueous extract of bush

M.M. Somchit, 2008. Acute toxicity study and
phytochemical screening of selected herbal
aqueous extract in broiler chickens. Int. J.
Pharmacol., 4: 352-360.

marigold leaf in Japanese quails. This studyHernandez, F., J. Madrid, V. Gargia, J. Orengo and

recommends further investigation on the efficacy of

aqueous extract of bush marigold leaf in other fpgul
species as alternative antibiotics.
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