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ABSTRACT
This experiment was conducted to investigate the effect of graded levels of dietary Moringa oleifera leaf meal on the growth performance and carcass yield characteristics of Japanese quails. Forty eight (48) two-week old Japanese quail chicks were used for the experiment. Birds were allotted to four dietary treatments of twelve quails each which were further replicated twice in a completely randomized design. Four experimental diets were formulated such that diet 1 which served as the control contained no Moringa oleifera leaf meal. Diets 2, 3 and 4 contained 4%, 8% and 12% Moringa oleifera leaf meal. The experimental diets and portable water were supplied ad-libitum throughout the experimental period of 35 days. The dietary treatments were iso-nitrogenous. Results showed that treatment effects on average weight gain, feed conversion ratio, plucked weight, eviscerated weight, dressed weight, head weight, shank weight, gizzard with lining and without lining weights and heart weight were not significant (P > 0.05), while the mean weekly feed intake and live weight of experimental birds were significantly (P < 0.05) enhanced by the control diet and significantly lowered by Moringa oleifera leaf meal inclusion. The Neck weights of the experimental birds were significantly enhanced at 4% level of Moringa oleifera leaf meal supplementation which was similar to the control. Dietary supplementation of Moringa oleifera leaf meal at 4% level compared favourably with the control diet hence, Moringa oleifera leaf meal can be supplemented in the diets of Japanese quails at 4% level for optimal performance and carcass yield.
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INTRODUCTION
The modern poultry industry aims at high production and better quality at a low cost. Poultry feedstuffs are expensive thereby limiting the growth of poultry industry in the topics. The current acute short supply of animal protein in developing countries justify the research into the potentials of some locally available feed resources and cheap sources of feed ingredients particularly those that do not attract competition in consumption between humans and livestock. One possible source of cheap feed stuff is the leaf meal of some tropical plants. Leaf meal do not only serve as protein source but also provide some necessary vitamins, minerals and also oxycarotenoids which causes yellow colour of poultry skin, shank and egg yolks. (Opara, 1996).
Moringa Oleifera is a multipurpose tree, its leaves and green fresh pods are rich in carotene and ascorbic acid with a good profile of amino acids (Makkar and Becker, 1996). It is also used as livestock feed and its twigs are reported to be very palatable to ruminants and have appreciable crude protein levels (Sarwatt et al., 2002, Kimoro, 2002).
 Japanese quails (Coturnix Coturnix Japonica) are hardy birds that can adapt to many different environments. They mature early (as early as 5 to 6 weeks) reproduce rapidly (hens will lay up to 300 eggs in 360 days) and are very resistant to common epidemic (National Research Council, 1991). The birds are also cheap to acquire and easy to keep, requiring only simple cages and equipment and little space (Ruskin, 1991).
The limited supply of raw materials to the livestock feed industry has resulted in a continuous increase in the cost of production causing a phenomenal rise in the unit cost of livestock products. As a result, there is the need to harness every available agricultural waste and agro-industrial by-products for livestock feeding after a nutritional evaluation which would lower the cost of production without sacrificing efficiency of livestock production. This study was conceived to ascertain the effect of dietary Moringa oleifera leaf meal on Japanese quail’s performance and carcass characteristics with a view to determining the level of supplementation at which the quail’s performance and carcass characteristics will be optimal.
MATERIALS AND METHODS
Location of Experiment

The experiment was carried out at the poultry research unit of the Department of Agricultural Education of Sikiru Adetona College of Education, Science and Technology Omu-Ajose for a period of five weeks.
Collection and Processing of Moringa Olerifera Leaves

Fresh Moringa oleifera leaves were collected, dried by spreading them under the sun for about 8 hours every day for four (4) days until they become crispy to touch. The sundried leaves were thereafter milled in hammer mill before incorporating them into the experimental diets. A sample of the processed Moringa oleifera leaf meal was subjected to chemical analysis to determine the proximate composition using standard methods (AOAC, 1995).
Experimental Diets

The diets for the study were formulated to contain dried Moringa oleifera leaf meal at 0% (control) 4%, 8% and 12% inclusion levels. The four diets were designated as T1, T2, T3 and T4 respectively. Compositions of the experimental diets used for the study are as presented in table 1.
Table 1: Compositions of Experimental Diets (%)
	                                                                           Dietary Treatments

Ingredients                                                  T1                     T2                   T3                    T4            

	Maize                                                         60.77                55.61               50.45              45.27

Wheat Offal                                                6.00                  6.00                 6.00                6.00
Groundnut Cake                                         9.16                  9.55                 9.93               10.33

Soya Bean Meal                                        18.32                19.09               19.87              20.65
Fish Meal                                                    1.00                  1.00                 1.00                1.00

Moringa Oleifera Leaf Meal                       0.00                  4.00                 8.00              12.00
Di Calcium Phosphate                                1.50                  1.50                  1.50               1.50
Lime Stone                                                 1.00                  1.00                  1.00               1.00

Methionine                                                  0.45                  0.45                  0.45               0.45

Lysine                                                         1.00                  1.00                  1.00               1.00
Salt                                                              0.30                 0.30                   0.30               0.30
Vit.Min. Premix                                          0.50                 0.50                   0.50              0.50
Total                                                         100.00             100.00               100.00          100.00
Calculated Composition

Metabolizable Energy(Kcal/kg)             2915.00           2876.69           2869.69       2862.87
Crude Protein(%)                                       20.00                20.00                20.00            20.00
Calorie:Protein                                         145.75              143.82              143.49           143.14           


Experimental Birds and Management

Forty eight (48), two-week old Japanese quails were procured from a commercial hatchery and used for the study. The birds were randomly allotted to four dietary treatments with two replicates each in a completely randomized design. Fresh water and corresponding diet were provided ad-libitum throughout the experimental period. Vaccination and other routine poultry management practices in the tropics which include daily inspection of the birds for symptoms diseases, mortality, cleaning of troughs and supply of feed and fresh water were maintained. 
Data Collection
Prior to the commencement of the experiment, the birds were weighed to obtain their initial body weights and subsequently weekly weighing was carried out. Feed intake was recorded weekly as the difference between the feed offered and the leftover. Feed conversion ratio was calculated as the total feed consumed divided by the body weight gain. 
Carcass Appraisal
At the end of the experiment, two birds from each replicate were randomly selected, starved for 12 hours but not without water, weighed and slaughtered by severing the jugular vein. Birds were bled, dipped in hot water, de-feathered and separated into head, neck, feet and visceral organs. Abdominal slitting was carried out to remove the visceral; heart, liver, intestine, spleen, and gizzard which was dissected to remove its contents. The Plucked, Dressed and Eviscerated weights were also taken.
Statistical Analysis
Data collected were subjected to analysis of variance (ANOVA) using the method described by Steel and Torrie (1980). While significant mean differences were separated by Duncan’s Multiple Range Test as Outlined by Obi (2002).
RESULTS AND DISCUSSION
Table 2: Proximate Composition of Moringa Oleifera Leaf Meal

	Parameter                                                                                                            DM (%)

	Dry matter                                                                                                          90.56

Moisture                                                                                                              9.44

Crude protein                                                                                                     17.95

Crude fibre                                                                                                         15.89

Ether extract                                                                                                        4.13

Ash                                                                                                                     10.59

NFE                                                                                                                    42.00


Proximate Composition of Moringa Oleifera Leaf Meal

Table 2 shows the proximate composition of Moringa oleifera leaf meal. The leaves of Moringa oleifera according to the laboratory analysis showed that Moringa oleifera leaves contain 90.56% Drymatter, 9.44% Moisture, 17.95% Crude Protein, 15.89% Crude Fibre, 4.13% Ether Extract, 10.59% Ash and 42.0% Nitrogen Free Extract.

Table 3: Growth Performance of Japanese Quails fed Moringa Oleifera Leaf Meal Based Rations

	Parameters (Mean values)               T1                 T2                 T3                T4            SEM

(g/Quail)

	Weekly Feed Intake (g/DM)       176.48a         137.75b         147.77b       151.11b        8.29*   

Weekly Weight Gain(g)                18.83            20.38            16.89          19.32           0.85                    

Feed Conversion Ratio                   9.61              6.78              8.75            7.85            0.65                


 ab: Means across the same row differently superscripted differ significantly (P<0.05).
Feed Intake

The following mean weekly feed intakes were recorded with birds fed experimental rations containing graded levels of Moringa oleifera leaf meals. The feed intake values were 176.48g, 137.75g, 147.77g and 151.11g for treatments 1, 2, 3 and 4 respectively. 
Weight Gain

Birds grew with different dietary treatments. Table 3 shows mean weekly weight gain of 18.83g, 20.38g, 16.89g and 19.32g recorded with birds on treatments 1, 2, 3 and 4 respectively. 
Feed Conversion Ratio

Mean Weekly Feed Conversion Ratio of 9.61, 6.78, 8.75 and 7.85 were recorded with birds on treatments 1, 2, 3 and 4 respectively. 
Table 4: Carcass Analysis of Japanese Quails fed Moringa Oleifera Leaf Meal Based Rations

	Parameters (Mean values)                       T1                 T2              T3               T4           SEM

(g/Quail)

	Live weight(g)                                    154.60a          138.70b     134.40b      138.80b        4.44*                              

Plucked weight(g)                               143.70           127.90      121.70        128.10         4.68     

Eviscerated weight(g)                         119.95           115.65       111.60        110.25        2.06

Dressed weight                                    111.35           106.35      101.35         104.90        2.10

Head weight(g)                                      6.65                6.50         7.10              6.95         0.25     

Shank weight                                         2.40                2.30         2.40              2.25         0.00     

Liver weight                                          3.70a               2.65d        2.85c             3.00b       0.48*

Gizzard without lining weight              2.90                 3.25         3.20              3.00        0.25

Gizzard with lining weight                   6.90                 7.70         7.20              7.10        0.25

Heart weight                                         3.60                  3.40         3.00              3.00       0.00

Neck weight                                         5.85ab                6.20a        4.90c             5.60b     0.41*


 abc: Means across the same row differently superscripted differ significantly (P<0.05).
Carcass and organ weights of Japanese quails fed diets supplemented with Moringa oleifera leaf meal are shown in Table 4.
Live Weight

Mean live weight values of 154.6g, 138.7g, 134.4g and 138.8g were recorded with birds on treatments 1, 2, 3 and 4 respectively. 

Plucked Weight

Mean plucked weight of 143.7g, 127.9g, 121.7g and 128.1g were recorded with birds on treatments 1, 2, 3 and 4 respectively. 
Eviscerated Weight
Eviscerated weights of 119.95g, 115.65g, 111.60g and 110.25g recorded with birds on treatment 1, 2, 3 and 4 are shown in table 4. 
Dressed Weight

Mean dressed weight values of 111.35g, 106.35g, 101.35g and 104.9g were recorded with birds on treatments 1, 2, 3 and 4 respectively. 
Head Weight

Mean head weights of 6.65g, 6.50g, 7.10g and 6.95g were recorded with birds on treatments 1, 2, 3 and 4 respectively. These values were not significantly different (P > 0.05) from one another.
Shank Weight

Mean shank weights of 2.40g, 2.30g, 2.40g and 2.25g were recorded with birds on treatments 1, 2, 3 and 4 respectively. These values were not significantly different (P > 0.05) from one another.  
Liver Weight

Mean liver weight of 3.70g, 2.65g, 2.85g and 3.00g were recorded with dietary treatments 1, 2, 3 and 4 respectively. The highest mean liver weight of 3.70g recorded with the control group was significantly higher (P < 0.05) than those fed different levels of Moringa oleifera leaf meal based diets.
Gizzard without Lining Weight

The mean values 2.90g, 3.25g, 3.20g and 3.00g recorded for Gizzard without lining weight among the experimental birds are shown in table 4. There was no significant effect of Moringa oleifera leaf meal on the gizzard weights of all the experimental birds. 

Gizzard with Lining Weight
The mean Gizzard with lining weights; 6.90g, 7.70g, 7.20g and 7.10g recorded with birds on treatments 1, 2, 3 and 4 respectively were not significantly (P>0.05) different from one another.
Heart Weight

Mean heart weight of 3.60g, 3.40g, 3.00g and 3.00g were recorded with birds on treatments 1, 2, 3 and 4 respectively. These values were not significantly (P>0.05) different from one another.  

Neck Weight

Neck weight of 5.85g, 6.20g, 4.90g and 5.60g were recorded with birds on treatments 1, 2, 3 and 4 respectively. The treatment means were significantly (P<0.05) different from one another. 
Discussion

The highest feed intake was recorded with the control group which was significantly (P < 0.05) different from other groups fed Moringa oleifera leaf meal. Lower feed intake recorded among the groups fed Moringa oleifera leaf meal based diets could be attributed to the bitter taste of the leaf and its high bulk or fibre content. The result of the present study differs from the previous findings of Lannaon (2007) who reported that performance of starbro broilers given Moringa oleifera leaf decoction revealed improvements in feed consumption. Also this result differs from the reports of Esonu et al. (2002) who reported that broilers fed Microdemis puberula leaf meal had significantly superior feed intake.
The values of weight gain were not significantly (P > 0.05) different from one another. Similarities in mean weekly weight gain values recorded among the experimental birds pointed to the suitability of the leaf meal in the diets of Japanese quails and also to lack of detrimental effect of the leaf meal on the growth of the experimental birds. The result of this study differs from the earlier reports of Teteh et al. (2013) who reported that weekly weight gain of broilers was significantly enhanced (P < 0.05) by Moringa oleifera leaves incorporated into the feed. The result also disagrees with the previous findings of Esonu et al. (2002) and Lannaon (2007).
The Feed Conversion Ratio values were not significantly different (P > 0.05) from one another. The best feed conversion value of 6.78 was achieved at 4% dietary level of Moringa oleifera leaf meal. The result of this study differs from the earlier findings of Portugaliza and Fernandez (2012), Esonu et al. (2002) and Teteh et al. (2013) who observed significantly better feed conversion ratio in birds exposed to different dietary treatments.
Carcass Characteristics of Japanese Quails Fed Experimental Diets

The live weight of birds in the control group was significantly (P < 0.05) higher than those fed dietary Moringa oleifera leaf meal. Significantly lowered live weight observed among the Moringa oleifera leaf meal treatment birds could be attributed to lowered feed intake recorded as a result of the bitter taste and high fibre content of Moringa oleifera leaf. This result is different from the earlier findings of Portugaliza and Fernandez (2012) who reported that live weight of broilers given Moringa oleifera leaf extract at different levels of inclusion were significantly higher than the control group. The plucked weight values were not significantly (P > 0.05) different from one another. Similarities in plucked weights among the treatment groups could be ascribed to the suitability of the dietary treatment in the development of the feathers in the experimental birds.
The highest mean eviscerated weight recorded with the control group was not significantly different (P > 0.05) from other treatment groups. The similarities in the eviscerated weight recorded among the experimental groups indicated that the leaf meal had no detrimental effect on the birds. The mean dressed weights were not significantly different (P > 0.05) from one another. Similarities in dressed weight among the experimental birds show the suitability of Moringa oleifera leaf meal in the diets of Japanese quails without any detrimental effect.
The head and shank weights of experimental birds were not significantly (P>0.05) enhanced by dietary Moringa oleifera leaf meal. These similarities could be attributed to the suitability of Moringa oleifera leaf meal in quail’s production. Moringa oleifera leaf meal did not enhance the liver weight of the experimental birds. Significantly lowered liver weights recorded with the birds fed different levels of dietary Moringa oleifera leaf meal could be ascribed to reduction in the feed intake of birds on Moringa oleifera as a result of the bitter taste and the high fibre content of the leaves. The result of the present study differs from the earlier reports of Esonu et al. (2002) who observed significantly superior organ weight of birds fed dietary Microdesmis puberula.
Similarities in the Gizzard without lining weights show the suitability of the leaf meal in the diets of the birds and lack of detrimental effect of the leaf meal on organ development such as the gizzard. The result of the present study differs from the earlier reports of Esonu et al. (2002). The similarities observed among the different treatments in terms of mean gizzard with lining weight could be ascribed to the suitability of Moringa oleifera leaf meal in Japanese quails’ diets, adequate nutrient composition of the diets which supported optimum carcass yield and lack of detrimental effect of the leaf meal on Japanese quails’ organ development. There were similarities in the mean heart weights among the treatment groups indicating that the diets were nutritionally adequate to support optimum organ development owing to lack of detrimental effect of the leaf meal on Japanese quails.

The highest mean neck weight observed at 4% level of Moringa leaf meal supplementation was similar to the control group and significantly different from the higher levels of Moringa leaf meal supplementation (8% and 12% levels). These could be attributed to the suitability of Moringa oleifera leaf meal in quail’s production..
CONCLUSION
From the results of this study, the effect of dietary Moringa oleifera leaf meal on growth performance and carcass yield indices measured were optimal at 4% level of supplementation which was comparable with the control.

RECOMMENDATIONS
It is recommended that Moringa oleifera leaf meal can be supplemented at 4% level in Japanese quail’s diets for better growth performance and carcass yield. Any attempt to supplement Moringa oleifera leaf meal beyond 4% level could be detrimental to the bird’s growth performance and carcass yield.
REFERENCES
Association of Official Analytical Chemists (1995). Official Methods of Analysis 7th Edition.
           Washington, D.C. USA.

Esonu, B.O., Iheukwumere, F.C., Emenalom, O.O. Uchegbu, M.C. and Etuk, E.B. (2002). 


Performance, nutrient utilization and organ characteristic of broilers fed 


Microdesmic puberula leaf meal. Livestock research for rural development 14 (6).

Kimoro B.N. (2002) Potential of Selected Multi-Purpose Trees as Feed for Growing Goats

on Maize Stover Basal Diet. MSc. Thesis, Sokoine University of Agriculture, Morogoro-Tanzaina.

Lannaon W.J. (2007) Herbal Plants as Source of Antibiotics for Broilers. Agriculture Magazine,
            11(2): 55.

Makkar, H.P.S. and Becker K. (1996) Nutritional Value and Anti-utritional Components of

whole and Extract Moringa Oleifera leaves. Animals Feed Science and Technology 63: 211-228.
National Research Council (1991) National Academic Press, pp: 107-155.

Obi, I.V. (2002), Statistics Methods of Detecting Differences between Treatments Means and
            Research Methodology Issues in Laboratory and Field Experiments. 2nd Edition. Ap express 
            Publishers, pp:120.

Opara C.C. (1996) Studies on Use of Alchornia cordifolia Leaf Meal as Feed Ingredient in Poultry
            diets. M.Sc Thesis, Federal University of Technology, Owerri, Nigeria.
Portugaliza, H.P. and T.J.Jr. Fernandez (2012) Growth performance of Cobb Broilers given Varying
            Concentrations of Malunggay (Moringa Oleifera Lam). Aqueous Extract, Online Journal of 

            Animal and Feed Research, 2, Issue 6 : 465-469.

Ruskin, F.R. (1991). Quail. In Micro-livestock: Little Known Small Animals with Promising

Economic Future. BOSTID National Research Council, National Academic Press, Washington, D.C., pp: 147-155.

Sarwatt S.V. Kapange S.S. and Kakengi A.M.V. (2002) The Effects of Intake, Digestibility

and Growth of Goats when Sunflower Seed Cake is replaced with Moringa Oleifera Leaves in Supplements Fed with Chloris Gayana hay. Agro Forestry Systems Volume 56:241-247.

Steel, R.G.D. and Torrie, J.H. (1980). Procedure of Statistics. McGraw Hill Book Company,

New York, N.Y.

Teteh, A., E. Lawson, K. Tona, E. Decuypere and M. Gbeassor (2013). Moringa Oleifera

Leaves: Hydro-Alcoholic Extract and Effect on Growth Performance of Broilers. International Journal of Poultry Science, 12 (7): 401-405.

11

