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Abstract

The objective of this study was to evaluate the carcass and organ characteristics of laying hens fed graded levels of
Chromolaena odorata leaf meal (COLM) as a replacement for soya bean in their diets. Sixty points-of-ay pullets (19 weeks) were
randomly assigned in triplicates of eight birds per replicate to four experimental diets containing COLM at 0, 5, 10 and 15%. At
the end of 56 days of experiment, a bird from each replicate was selected for carcass and organ weights analysis. COLM diets
had reduced starve weight, carcass and dressed weights, but recorded good dressed percentages. Prime cuts such as the
breast and thigh weight percentages were reduced beyond 5% COLM replacement of soya bean. Same trend was also
observed for oviductal development of the birds which drastically reduced with increased inclusion of COLM. Therefore the
inclusion of COLM in the diets of laying birds should not exceed 5% beyond which it may negatively affect carcass yield and
reproductive performance.
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Introduction

The inclusion of leaf meals (LMs) of various browse and leguminous plants as altemative feed resources in livestock
production has received attention due to the progressive increase in cost and scarcity of conventional feed resources in
developing countries like Nigeria. Such inclusions help to reduce feed cost and minimize direct compeition between man and
livestock industry for available conventional feed resources. As a consequence, trials have been conducted on several leaf
meals such as Alchonia cordifolia leaf meal (Udedibie and Opara, 1998), joomea asarifolia leaf meal (Ekenyem and Madubuike,
2006), COLM (Ekenyem et al., 2009), Neem leaf meal (Esonu et al., 2006), and cassava leaf meal (Ilheukwumere et al., 2007)
efc to establish best levels of inclusion and to ascertain the physiological dispositions of the animals to such novel feedstuffs.
Adeyemi et al. (2012) reported that when cassava leaf meal is supplemented with blood meal to replaced soya meal at 50% in
broiler diets, no deleterious effect was observed while Nweze and Ekwe (2012) concluded that Ocimum gratissimum leaf
extracts could be used to improve growth performance, stabilize the blood components and reduce the gut and blood micro-
organisms in finisher broilers.

Some LMs contain relatively higher crude protein than cereals but also higher crude fiber which in most cases may
equal or even exceed its crude protein content (D'Mello, 1992). This could affect their overall digestibility especially when there is
significant proportion of leaf meal in the diet thus leading to decrease in performance (Tangendjaja et al.,, 1990). At a higher
inclusion level, LMs have been observed to depress feed intake and growth rate in poultry. This study evaluates the effect of
partial replacement of soya bean with COLM on the carcass and organ characteristics of laying hens.

Materials and Methods

The Chromolaena odorata leaf was harvested from stems and maturing plants. The leaves were sun-dried until they
became crispy to fouch, while maintaining their green color and further milled in a hammer mill to produce a (COLM). Sixty laying
hens at point of lay were procured from a reputable local poultry farmer and were stabilized for a period of two weeks after which
they were randomly allotted to cages. The birds were divided into four groups of 15 birds with each of the group further replicated
three times with 5 birds per replicate in a completely randomized design. The birds were managed intensively as practiced at the
Teaching and Research Farm of Imo State University Oweni. The birds were assigned to four treatment diets containing graded
levels of COLM at 0, 5, 10 and 15% to partially replace graded levels of soya meal in the diets respectively as shown in table 2.
The COLM was subjected to proximate analysis using the standard method (AOAC, 1995). At the end of experimental feeding
(8 weeks), a bird from each replicate of the various treatments was randomly selected, weighed and slaughtered after fasting
them over night and used for the determination of carcass and organ weight characteristics. The cuts that were determined
included breast muscle, thigh, drumstick, wing, neck, head and shank length and their weights expressed as percentages of live
weights of the birds. Organs such as the heart, gizzard, liver, lungs, kidneys, intestines and oviducts were weighed out and
expressed as percentages of the live weight of the birds. The intestinal and oviduct lengths were also determined in centimeters.

Data obtained were subjected to analyses of variance using Statistical Package for Social Sciences (SPSS version 20,
2012) and the differences between the treatment means were compared using the Duncan Multiple Range Test (SPSS, 2012).
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Table 1: Proximate composition of COLM

Nutrient composition Percentage

Moisture content 8.95

Crude protein 15.27

Ether extract 1.93

Ash 9.50

Crude fibre 20.10

Nitrogen free extract 44.25

Table 2: Nutrient composition of the COLM based diet for laying hen

Ingredients g/100g T1 T2 T3 T4
Soya bean meal 15.00 10.00 5.00 0.00
Leaf meal (COLM) 0.00 5.00 10.00 15.00
Total 100.00 100.00 100.00 100.00
Calculated nutrient composition

Crude protein% 19.01 17.67 16.36 15.00
Metabolizable energy Kcalkg 2608.10 2508.37 2582.27 256943

Each diet contain 45% Maize, 10% Groundnut cake, 12.30% Palm kemel cake, 5% F,ish meal 4% Bone meal, 8% Oyster shell,
0.3% Salt, 0.25%, Vitamin and mineral premix, 0.09% Lysine and 0.06% Methionine.

Results and Discussion

Results of the proximate composition (Table 1) showed that COLM had higher fibre and moderate CP content similar
to most tropical LMs while the ash content was relatively high. The CP level of 15.27% was lower than the value reported by Aro
et al. (2009), but much higher than the values reported for Basil leaf meal (Nworgu, 2016). The fibre content of COLM in this
study was also higher than the values reported by Aro et al. (2009) for COLM. Fibre especially at higher levels imposes severe
limitations on the utility of leaf meals as animal feeds because of its limitations on feed intake.

Results of the carcass analysis (Table 3) showed that there were treatment effects as a result of COLM inclusion in the
layer ration. The starved weights, carcass weights and dressed weights of the birds on treatment diets significantly differed
(p<0.05) and were lower than those of the control. All the diets supported similar dressed weight percentages indicative of
cumulative flesh deposition. Nworgu (2016) reported carcass percentage range of 63.55 — 70.00% for pullets fed Basil leaf meal
in their diets while Esonu et al. (2006) reported dressed percentage range of 62.00 - 62.90% for layers fed Neem leaf meal.
Therefore the present range of 70.55 - 72.70% dressed weight highlights the positive effects of COLM inclusion in layer diets.
The percentage breast and thigh cuts at 5% and 10% COLM inclusion were similar to the control but were superior to the 15%
inclusion. The breast, thigh and drumstick are prime cuts that reflect carcass meatiness and meat product profitability (Agunbiade
etal, 2002).

Table 3: Carcass characteristics of layers fed COLM

Parameters T T2 T3 T4 SEM
Starved weight (g) 1925.002 1525.00 1550.00 1575.000 57.66
Carcass weight () 1875.002 1450.00 1450.00 1460.67° 61.64
Dressed wt. (g) 1400.002 1075.00 1125.000 1125.00° 44.39
Dressed (%) 72.70 70.55 72.51 7143 0.39
Breast (%) 14.442 14.102 13.782 11.87° 0.34
Thigh (%) 9.062 9572 9.712 7.34° 0.36
Drumstick (%) 7.81 8.08 8.44 840 0.20
Wing (%) 7472 6.72¢ 7.712 6.98 0.15
Neck (%) 3.75 3M 404 333 0.12
Shank (%) 2.64 268 3.18 2.82 0.11
Head (%) 351 348 3.56 3.70 0.09

Means with different superscript on the same horizontal row are significantly different @ (p<0.05).
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The percentage organ weight characteristics of the COLM supplemented birds are presented in table 4. The supplemented
groups recorded higher gizzard percentage weights than the control. Again, the feeding of COLM also resulted in increased
length of the intestines and could be attributed to the increased grittiness of the experimental diets as a result of COLM inclusion
in the diets. The increasing bulkiness of feed as a result of with increasing COLM inclusions engender larger gut capacity to
enable birds cope with the fibrous diet. Treatment effects were also observed for oviduct lengths and oviduct percentage weights.
They were negatively related to progressive increase in COLM content of the diets. This is in line with the laying pattem observed
in these birds hence further explained the reduced laying performance especially at 15% COLM inclusion (Ekenyem et al.,
2009). It therefore appeared that beyond 5% COLM, development of the oviduct was delayed indicating that the birds are yet to
assume full / moderate laying (Nwogu et al.,, 2014).

Table 4: Organ weight measurement of layers fed COLM

Parameters T1 T2 T3 T4 SEM
Gizzard (%) 1.87¢ 261° 253 3.202 0.16
Intestinal length (cm) 174.00° 159.000 204.008 183.502 5.82
Liver (%) 1.6% 1.77° 2212 1.820 0.06
Lungs (%) 0.6% 0.58 1.05 0.57° 0.06
Heart (%) 057 046 0.68 0.76 0.06
Oviduct length (cm) 69.322 49,82 30.50 22.75 6.98
Oviduct weight (%) 2612 1.1% 1,01 0.50¢ 0.25

Means with different superscript on the same horizontal row are significantly different @ (p<0.05)

Conclusion and Recommendation

The dressed weight and prime cuts (breast and thigh) were negatively affected with increasing inclusion of COLM in
the diets of the pullets, especially at 15% COLM inclusion. While birds on COLM supplemented diets recorded higher gizzard
percentage weights than the control, their oviductal development were negatively affected and at such depicts that of birds that
are yet to assume fulll moderate egg laying. Therefore the inclusion of COLM in the diets of poultry should not exceed 5%
beyond which it may have negatively effects carcass yield and reproductive performance.

References

Adeyemi, O.A., Adekoya, J.A. and Sobayo, RA. (2012). Performance of broiler chickens fed diets containing cassava leaf: blood
meal mix as replacement. Revista Cientifica Agricola, 12 (1): 212-219.

Agunbiade, J.A., Adepoju, O.A., Adeyemi, O.A. and Lawal, O.A. (2002). The role of whole cassava meal and leaf meal in broilers
diet. Trop. Anim. Sci., 5 (1): 161-173.

AOAC (1995). Official methods of analysis. 161 edition, Association of Official Analytical Chemists, Washington DC, USA.

Aro, S.0., Tewe, O.0. and Aletor, V.A. (2009). Potentials of Siam weed (Chromolaena odorata) leaf meal as egg yolk colorant
for laying hens. Livestock Research for Rural Development, 21(10): 12-15.

D'Mello, J.P.F. (1992). Nutritional potentialities of fodder trees and fodder shrubs as protein sources in monogastric nutrition. In
Legume frees and other fodder trees as protein sources for livestock. Speedy, A and Puglies, P.L (ed) Food and
Agriculture Organization. Rome.

Ekenyem, B.U., Ohanaka, A.U., Munonye, J. and Nwajiuba, C.U. (2009). Laying performance and egg quality characteristics of
birds fed Chromolaena odorata leaf meal. Intemational Joumal of Tropical Agriculfure and Food System, 3(3): 223-227

Ekenyem, B.U. and Madubuike, F.N. (2006). An assessment of Jpomoea ascarifolia leaf meal as feed ingredient in broiler chick
production. Pakistan Joumal of Nutrition, 5(1): 46-51.

Esonu, B.O., Opara, M.N., Okali, |.C., Obikaonu, H.O., Udedibie, C. and Iheshiulor, O.M. (2006). Physiological response of laying
birds to neem leaf meal based diets; body weight, organ characteristics and hematology. Online Joumal of Health and
Allied Science; 5: 26-30.

Iheukwumere, F.C., Ndubuisi, E.C., Mazi, E.A. and Onyekwere, M.U. (2007). Growth, blood chemistry and carcass yield of
broilers fed cassava leaf meal (Manihot esculenta Crantz). Infermational Joumal of Poultry Science, 6(8): 555-559.

Nweze, B.O. and Ekwe, 0.0. (2012). Growth performance, gut and haemo-microbial study of finishing broilers fed African sweet
basil (Ocimum gratissimum) leaf extract. Ozean Joumal of Applied Sciences, 5(2):185-191.

Nwogu, CM., Nwogu, RK.,, Etuk, L.F., Okoli, .C. and Madubuike, F.N. (2014). Growth performance, carcass and organ
characteristics of pullets fed plantain ash supplemented commercial diets. Media Petemakan, 37(1): 43 - 49.

Nworgu, F.C. (2016). Effect of basil leaf (Ocimum gratissimum) supplement on performance and carcass characteristics of
growing pullets. Sustainable Agriculture Research, 5(3):

178



Proc. 437 Annual Conference of the Nigerian Society for Animal Production, March 18t — 22rd 2018, FUT Owerri

Tangendjaja, B., Raharjo, Y.C. and Lowry, J.B (1990). Leucaena leaf meal in the diet of growing rabbits, evaluation and effect of
alow mimosine treatment. Animal Feed Science and Technology, 29: 63-72.

SPSS, (2012). Statistical Packages for Social Sciences, Ver. 20.0, SPSS Inc. llinois (USA).

Udedibie, A.B.I. and Opara, C.C. (1998). Responses of growing broilers and laying hens to the dietary inclusion of leaf from
Alchomia cordifolia. Animal Feed Science Technology, 71(2): 157- 164.

179



