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Original Research Article

EFFECT OF SURPPLEMENTATION REPLACEMENT OF SOYBEAN MEAL WITH
LEUCAENA LEUCOCEPHALA LEAF MEAL ON PERFORMANCE,
HAEMATOLOGY, CARCASSMEASURES AND ORGAN WEIGHT IN BROILER
CHICKENS

ABSTRACT

This study was carried out to determine the eftécdtupplementingeplacingsoybean meal (SBM)
with Leucaena leucocephala leaf meal(LLM) in the diet of broiler chickens. One hundradd fifty
one-day-old broiler chicks were allotted iritge experimentab treatments, each with three replicates
and ten birds per replicate in a completely randechidesign. The treatments were Diet 1 (control,
without LLM supplenentationreplacementand Diets 2, 3, 4, and 5 where soybean meal (SB&4)
replaced by 25%, 50%, 75%, and 100% of LLM, redpelst The feeding trial lasted for 8 weeks.
Supplementatioisubstitutionof SBM with LLM significantly (P < 0.05) influenckethe performance
of broiler starters, but not broiler finislseBody weight gain of 907 g was obtained in birdsDiet 3
(50% LLM), while the least value of 530 g was obél for Diet 5 with 100% LLM. Diet 3 had better
FCR (2.66) than the other treatmen$spplementationSubstitution of SBM with LLM did not
significantly influence the haematological parametexcept ESR concentration which was
significantly (P < 0.05) affected. Organ weightg&vrot affected by diet at the starter phase bilteat
finisher phase weights of organs were significafly< 0.05) reduced as the level of LLM in diet
increased. Carcass parts were significantly (PO§)0reduced by dietary LLM at starter and finisher
phases except for the back, drumstick, neck, haddshank that were not affected by LLM. Results
of the study showed that LLM could be used to sem@int SBM up to 50% in the diets of broiler
chickens chickensto improve performance and withadgtrimentaladverseeffect on the birds.

Key words:Leucaena leucocephala leaf meal, Soybean meal, Performance, carcass, Broilers
1. INTRODUCTION

In the world, poultry meat is the only meat whichiscacross all barriers of religion, race, tribd an
age class. Poultry production in Nigeria has beenaf the most popular enterprises among the small
and medium scale farmers. However, feeding coastitti0—80 % of production cost in poultry,
(Idowu, 1999, Argentine Beef Packers, 2011). Concmakfeedstuff accounts for 60-85% of the cost
(Fajimi et al., 1993; Opara, 1996; Teweeal., 2002; Kharet al., 2010). The bulk of the feed cost
arises from protein concentrates such as fish reeghean meal and groundnut cake (Opara, 1996),
whose prices continue to soar detemingbecomeuneconomical to use them in poultry feeds
(Esonuet al., 2001). This trend has compelled researchersveldping countries to direct research
efforts at developing unconventional feedstuffshsa leaf meals with particular reference to protei
substitute. These unconventional feed stuffs become impoitguaultry production will become
economical. Similarly, in order to ensure a susthi@ and profitable supply of broiler meat, there i
also a need to minimize the prevailing exorbitargtof feeds and maximize profihs. This stipulates
the urgent need to intensify the search for altere@nd unconventional feedstuffs, such that can
substitute or can supplement protein concentratesertain level with comparable quality such feed
resources should also be locally-available, chaag,free from competitive large-scale demands
(Fasuyi, 200Q311. Therefore, the objective of this study was teedeine the effect of supplementing
soybean meal witheucaena leucocephala leaf meal (LLM) on growth, haematological paramste
carcass characteristics and organ weight of brollekens.

20 MATERIALSAND METHOD
2.1 Experimental Site
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The trial was conducted at the Teaching and RelseBacm Livestock Section of The Federal
University of Technology, Akure, Nigeria. A totaf @00 day — old AborAear acreschicks was
purchased from Zarm farms, Km 20, Offa, Kwara Staté of which 150 birds were used for the
experiment; with 5 treatments, 3 replicates andit@s per replicate. All the feed ingredients were
purchased from K2 feed mill along Oyemekun Roadyr&k while leaf mealvere was picked from

the pruned branches within the university commuriithhese leaves were subjected to hot water
treatment for 10 minutes, thereafter the hot watas drained and the leaves air — dried to ensure
complete removal of moisture. The dried leaves weea milled using hammer mill.

2.2 Experimental Diet

The experiment involved the use of five (5) dietepared in the nutrition laboratory of the
Department of the department of Animal Productiod &lealth, Federal University of Technology,
Akure of which the basal composition shown in Tahleliet 1 (control) had no leaf meal while Diets
2,3,4 and 5 had their SBM content replaced by LItN%%, 50 %, 75 % and 100 %, respectively.

2.3 Sample Collection, Carcass measure, Organ Measure and Chemical analysis

The proximate composition was determined accorthirthe method of AOAC, J]. Blood samples
werecelectedrandomlycollectedfrom three chicks at four weeks and eight weeksifeach pen
through the jugular vein. Carcass measure and Gugéght, three birds were randomly selected,
weighed andhe birds were hung using chicken shackles, stunned and sacrificed by severing the jugular vein

and then defeathered using moderately warm waderass parts and organs were weighed and their
weight expressed as percent of body weight to oheterthe effect of the experimental diets on the
cut parts.

2.4 Statistical Analysis

Data were analysed by the one-way analysis of meeigprocedure appropriate for completely
randomized design, with a factorial arrangememnigugtie general linear models (GLM) procedures of
SAS [?]. Means were further separatggsingDuncan Multiple Range test.

3.0 RESULTSAND DISCUSSION

Gross composition (g/100gmDMsedof experimental diet used for the study is as prieskin Table
land 2.

Table 1: Gross Composition of the Starter Diets (g/100gm) ef-experimental-diets

Sis:]

1 2 3 4 5

Inclusion rate of LLM usexdreplace SBM

Ingredients (%) OLLM 25% LLM 50% LLM 75% LLM 100%LM
Maize 55.35 52.18 49.01 47.25 44.06
Wheat Offal 1.00 1.00 1.00 1.00 1.00
Soybean meal 15.00 11.16 7.50 3.75 0.00
Leucaena leaf meal 0.00 6.08 12.16 18.24 24.32
Groundnut cake 15.00 15.00 15.00 15.00 15.00
Brewers’ dry grain 5.00 5.00 5.00 5.00 5.00
Fish meal 5.00 5.00 5.00 5.00 5.00
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Bone meal 1.50 1.50 1.50 1.50 1.50
Oyster shell 1.00 1.00 1.00 1.00 1.00
Broiler premix 0.25 0.25 0.25 0.25 0.25
Methionine — DL 0.25 0.25 0.30 0.33 0.35

L — Lysine 0.15 0.27 0.38 0.50 0.62

Salt 0.50 0.50 0.50 0.50 0.50
Vegetable olil 0.00 0.70 1.40 1.70 2.40
Total 100.0 100.0 100.0 100.0 100.0
CALCULATED NUTRIENT CONTENT

Crude Protein (%) 23.95 23.65 23.36 23.03 227
M.E (Kcal / kg) 2915 2878 2840 2802 2764
Calcium (%) 1.312 1.316 203 1.323 1.327
Available Phosphorus 0.486 0.467 0.448 0.419 40.
Lysine 1.221 1.221 1.211 1.208 1.207
Methionine 0.640 0.632 0.634 0.634 0.692

ME = MethabelisabldVietabolisableEnergy (Kcal / kg), D1 = Control Diet, D2 — D5 sebwith LLM, LLM = Leucaena leucocephala

leaf meal

Table 2: Gross Composition of the Finisher Diets (g/100gm) ef-experimental-diets

elts
1 2 3 4 5
Inclusion rate of LLM usedreplace SBM
Ingredients 0LLM 25% LLM 50% LLM 75% LLM 100% LLM
Maize 51 48.85 46.7 44.55 42.4
Wheat Offal 9 9 9 9 9
Soybean meal 14 105 7 3.5 0
Leucaena leaf me 0 5.6 11.2 16.9¢ 22.€
Groundnut cake 14 14 14 14 14
Brewers’ dry grain 5 5 5 5 5
Bone meal 25 25 25 25 25
Limestone 1 1 1 1 1
Broiler premix 0.5 0.5 0.5 0.5 0.5
Methionine— DL 0.2 0.2 0.2 0.2 0.2
L — Lysine 0.2 0.2 0.2 0.2 0.2
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Salt 0.5 0.5 0.5 0.5 0.5
Vegetable oil 2 2 2 2 2

Total 100.0 100.0 100.0 100.0 100.0
CALCULATED NUTRIENT CONTENT

Crude Protein 21.73 21.52 21.30 21.06 20.81
M.E (Kcal / kg) 2967.65 2939.49 2911.99 2900.02 289368
Calciun 1.44 1.44 1.44 1.44 1.44
Available Phosphorus 0.54 0.53 0.51 0.50 0.48
Lysine 1.01 1.02 1.01 1.01 1.00
Methionine 0.50 0.50 0.46 0.43 0.41

ME = MethabelisabldvietabolisableEnergy (Kcal / kg), D1 = Control Diet, D2 — D5 sdDwith LLM, LLM = Leucaena leucocephala

leaf meal

Perfor mance characteristics

SupplementatiorBubstitutionof SBM with LLM significantly (P<0.05) reduced thgerformance of
broiler starters, but had no significant effectfimisher birds.

This suggests that high inclusion level of LLM nrayt support growth performance of this species of
animal at starter phase due to the presence chatittional factors such as mimosine. Esseltial
anti-nutrients have been reported to be capableet@irding growth (Martinezt al., 1995) and
lowering the digestibility and absorption of digtanutrients (Putztaét al., 1995). The FCR observed
in all the treatments indicated that high leveinziusion of LLM affects feed utilization.

Table 3: Performance of broilersfed L eucaena leaf meal supplemented experimental diets

Diets
Phase/Parameters OLLM 25LLM  50LLM 75LLM 100LLM SEM  P-value
Day 0-28
Feed intake, g. 1404 1357 128C 104¢€%* 857 61.4 <0.000¢
Body weight gain, g/b 8f9 588 491 333 238 17.4 0.0001
Feed Conversion ratio 172 2.37 2.61° 312 3.5¢ 0.11 <0.0001
Day 29-56
Feed intake, g/b 2599 2568 2344 2098 2229 123.2 680.0
Body weight gain, g/b 980 887 907 730 553 105.1  97F0
Feed Conversion ratio 2.67 2.92 2.66 3.16 4.05 0.35 0.0985

a, b, ¢, d, e means along the same row with dissimilar superscripts differs significantly (p<0.05)

LLM = Leucaena leucocephala leaf meal, SEM- Standard error of the; T1 — Cdnngthout LLM), T2 —25% LLM, T3 —

50% LLM, T4 —75% LLM, T5 —100% LLM.
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Organ weight

Organ weights were not affected by diet at thaetgghase but at the finisher phase weights ofrarga
were significantly (P<0.05) reduced as the levdlldfl in diet increased. (Table 4)

Table 4: Effect of L eucaena L eaf meal Supplementationsubstitution on Organ Weight in broiler chickens

Diets
Phase/Parameters OLLM 25LLM 50LLM 75LLM 100LLM SEM  P-Value
Day 0-28
Live weight 847.28  609.53" 611.43 450.08° 391.67° 42.70 0.0002
Dress weight 750.45  547.08" 559.3F 421.28° 360.8G° 37.10 0.0002
Eviscerated weight 626.30 432.8%° 435.88 304.6%" 270.85%° 32.95 0.0001
Liver 16.65 13.3* 13.85* 10.4C° 11.0¢* 0.9¢ 0.006¢
Kidney 4.97 3.58¢ 457 2.9¢ 2.72 0.49 0.0328
Heart 4.92 3.03" 3.40* 2.33 2.08" 0.51 0.0197
Pancreas 2.47 2.13 2.43 1.97 1.73 0.19 0.0886
Spleen 0.92 0.97 0.97 0.53 0.57" 0.08 0.0110
Gizzard 20.47 14.32 13.93" 13.40" 10.28" 1.06 0.0007
Proventriculus. 5.13 4.18" 3.55*¢ 3.07 2.3% 0.43 0.0092
Day 29-56
Live weight 1928 182F 1805 1648 1642 65.1 0.0484
Dress weight 1796 1688 1654 1463" 1479¢ 60.0 0.0109
Eviscerated weight 1564 142F 1408 125G" 1213¢ 48.8 0.0082
Liver 37.02 38.36 40.45 35.43 34.19 2.24 0.3674
Kidney 5.74 6.24 7.83 7.73 9.31 1.09 0.2295
Heart 7.23 8.53 7.82 6.97 6.96 0.50 0.1981
Lungs 10.98 12.26 9.97 9.14 9.29 0.79 0.0915
Pancreas 3.71 3.68 3.36 3.48 3.63 0.32 0.9283
Spleen 2.62 2.83 2.68 2.55 2.33 0.22 0.6442
Gizzarc 32.2 30.9( 35.0¢ 29.9¢ 32.5¢ 1.7¢ 0.355;
Proventriculus 7.93 9.66 8.18 7.04 7.26 0.59 0.0691

a, b, ¢, d, e means along the same row with dissimilar superscripts differs significantly (p<0.05)
LLM = Leucaena leucocephala leaf meal, SEM- Standard error of the; T1 — Cdr{inathout LLM),
T2 -25% LLM, T3 — 50% LLM, T4 — 75% LLM, T5 — 100%4M.

Haematological I ndices

Supplementation of SBM with LLM did not significantinfluence the haematological parameters
except ESR concentration which was significantkg@®5) affected at the finisher phase. According
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to Oyawoye and Ogunkunle (1998), haematologicalpmorents of blood are valuable in monitoring
feed toxicity especially with feed constituentsttafiect the formulation of blood. Leucaena corgain

mimosine, and since LLMupplementatiogubstitutiondid not affect the haematological variables, it
is therefore likely that the mimosine factor hadefi@ct on those variables except ESR concentration

Table 5: Effect of L eucaena L eaf meal substitutionSupplementation on Haematological +adieiesindicesin broiler
chickens

Diets
Phase/Parameters OLLM 25LLM 50LLM 75LLM 100LLM SEM  P-Value
Day 0-28
ESR 1.50 1.67 1.67 2.00 1.50 0.21 0.4809
PCV 32.33 31.67 32.00 30.00 32.67 0.87 0.2917
RBC 247.00 238.00 243.50 202.17 254.17 17.75 0.3309
HB 10.73 10.50 10.63 9.93 10.85 0.29 0.2755
MCHC 33.20 33.15 33.23 33.11 33.21 0.04 0.2306
MCH 0.44 0.46 0.44 0.50 0.43 0.02 0.3214
MCV 13.27 13.80 13.33 15.10 13.06 0.70 0.3130
LYM 59.50 57.83 58.50 59.00 57.17 1.84 0.9019
NEU 24.83 25.33 26.33 23.33 25.50 1.02 0.3750
MONO 12.83 13.83 12.17 14.67 14.33 1.12 0.5049
BOS 2.17 2.00 217 2.00 2.00 0.11 0.5801
EOS 1.00 1.00 1.00 1.00 100 0.00
Day 29-56
ESR 3.78 2.5¢ 2.8% 2.8% 3.3% 0.23 0.0283
PCV 25.67 27.58 27.25 27.17 26.42 0.51 0.1269
RBC 163.17 182.17 178.83 176.42 167.08 6.82 0.3028
HB 8.53 9.16 9.06 9.03 8.77 0.17 0.1230
MCHC 33.21 33.21 33.24 33.22 33.19 0.03 0.6498
MCH 0.54 0.51 0.51 0.52 0.53 0.01 0.4065
MCV 16.1¢ 15.3¢ 15.4¢ 15.5¢ 15.9( 0.3¢ 0.385¢
LYM 58.08 58.58 58.50 59.33 59.00 0.72 0.7770
NEU 25.33 24.17 24.67 24.50 24.17 0.42 0.3317
MONO 13.58 14.17 13.83 13.33 13.67 0.86 0.9682
BOS 2.17 2.17 2.00 2.17 2.17 0.10 0.6896
EOS 0.92 0.92 1.00 0.67 0.92 0.12 0.3882

a, b, c means along the same row with dissimilpesscripts are significantly different (p<0.05)
SEM standard error of mean, ESR = Erythrocyte sedtation rate, MCV =Mean cell volume, PCV = packetl volume,
LYM = Lymphocytes, RBC = Red blood cell, NEU = Neaghils, HB = Haemoglobin, MONO = Monocytes,

6
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MCHC =Mean cell haemoglobin concentration, BOS sdgsilis, MCH = Mean cell haemoglobin, EOS = Eopinits.

Carcass Characteristics
Carcass parts were significantly (P<0.05) reducedlietary LLM at starter and finisher phases
except for the back, drumstick, neck, head andlstiaat were not significantly affected .

Table 6: Effect of Leucaena L eaf meal Supptementation_substitution on Carcass characteristicsin broiler chickens

Diets
Phase/Parameters OLLM 25LLM 50LLM 75LLM 100LLM SEM P-Value
Day 0-28
Live weight 847.25  609.5%8°  611.43 450.08  391.67 42.70 0.0002
Dressed weight 750.85 547.08" 559.3F 421.28"  360.86° 37.10 0.0002
Eviscerated weight 626.30 432.8%°  435.88 304.65° 270.858° 32.95 0.0001
Back 126.1¢  99.92 82.8% 64.62° 51.1% 12.2C  0.010¢
Chest 165.97  108.38 111.3%° 66.48° 59.16° 10.46 0.0002
Drum Stick 72.67 48.72° 51.8% 35.87 29,72 4.35 0.0004
Thigh’ 83.0% 58.2% 53.38" 43.62™ 35.83% 6.21 0.0031
Wing 63.32 4572 50.08¢ 3457 31.27% 2.84 <0.0001
Neck 37.52 23.9¢ 24,78 16.93° 15.43¢ 2.12 0.0002
Head 24.30 20.16 19.08" 17.07 15.58° 0.96 0.0008
Shank 36.05 29.06 25.2%* 21.33¢ 19.12¢ 1.65 0.0002
Day 29-56
Live weight 1928 1820 1805 1646 1642 65.1 0.0484
Dressed weight 1795 1688 1654 1463 1479 60.0 0.0109
Eviscerated weig 1504 1427 140¢° 125¢° 121F° 48.€ 0.008:
Back 323 526 283 242 241 109 0.3788
Chest 378 31¢ 327 262 284 18.3 0.0120
Drum Stick 182 166 175 175 163 11.5 0.7521
Thigh’ 190 179 181 162 164 8.75 0.2089
Wing 150 15@ 149 134 130 4.80 0.0295
Neck 74.0 64.7 65.1 59.8 59.5 5.83 0.4457
Head 46.6 44.1 453 43.2 443 1.44 0.5536
Shank 82.5 77.8 81.5 76.0 74.9 3.23 0.4243

a, b, c means along the same row with dissimilpesscripts are significantly different (p<0.05)
LLM = Leucaena leucocephala leaf meal, SEM - standard error of the mean; Tostrol (without LLM), T2 —25% LLM,
T3 -50% LLM, T4 — 75% LLM, T5 — 100% LLM.
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4.0 CONCLUSION

The study revealed that br0|Ier flnlshers fed upStIIS‘/o L. leucocephala leaf meal-based diets

the controlempheattenTherefore up to about SO%prlementattemeplacemenofl:I:M soybean

mealf&t with seybeanﬁealLM (dleti3) had—beneﬁetakeﬁeet&m%ermseﬂmp#e\ed—peﬁameef
: ‘ the

eentrel—ehetcould be used to formulatbroner flnlshers diets W|thout adverse effects tbmalr

performance.
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