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A trail was carried out to investigate the effects of the incorporation of rubber seed meal as sources of plant
protein on the performance, feed intake and the carcass of poultry birds from day-old chicks to 12 weeks under
traditional system of management. Unsexed 300 Jupiter chickens were randomly divided into 4 groups each of
75 birds. Four diets representing different levels of Rubber Seed Meal (RSM) and Blood Meal (BM):- R with 0%
RSM and 0% BM; R, with 10% RSM and 8% BM; R, with 20% RSM and 6% BM and R,  with 30% RSM and
4% BM were fed ad libitum throughout the experimental period. Results showed significant differences between
treatments indicating the superiority of the diet supplemented with 30% RSM and 4% BM.

Introduction

The poultry industry is one of the fast means of providing the much needed animal protein to
the teeming populace. It has been suggested that the expansion of the Nigeria poultry holds the
greatest promise of bridging the animal protein gap in the country within the shortest possible time
[1,2]. Some agro-industrial by-products like Bambara nut, feather meal, rice offal, brewer’s dried
grain have been used in poultry diets to replace cereals [3].

Broiler birds are probably the most universal and important of all poultry as producers of meat
for human consumption. It has been reported that rubber seed (Hevea brasiliensis) meal obtained
from ground sun dried seeds can supplement blood meal in broiler chicken diet at 30% level without
any adverse effect on performance [4,5]. Feed processing helps to enhance the feeding quality of
agro-industrial by-products by reducing the level of toxicants where present, improving their
nutrient value, acceptability of feed, and utilization by animals [6,7]. The shortage of good quality
feeds needed to sustain live stock growth, especially during the dry season has been a major challenge
to the industry in the developing countries. Thus crop residues, agro-industrial by products and
non-conventional feed resources which abound duringthe dry season are being evaluated to access
their nutritive potential to support livestock productivity [8].

Several factors have been generally identified as limiting to the utilization or high incorporation
of non-conventional feed stuffs in livestock feed. These include low protein content, high fiber,
amino acid imbalance and presence of anti-nutritional factors [9]. Anti-nutritional factors have
significant negative effects on livestock production. These effects include reduction in palatability,
digestibility and utilization of ration, intoxication of different classes of livestock, resulting in
mortality or decreased production of animal and reduction in the quality of meat, egg, and milk
products due to the presence of hazardous residues [10]. Alternative sources of feed ingredients
should be found which are not utilized by the human population and which, at present, might not
have been found wider use in animal feeding.

The objective of this study was to investigate the effects of the incorporation of rubber seed meal
supplemented with blood meal as source of protein in broiler rations in replacement of cottonseed
cake and groundnut cake under stimulated traditional management conditions on chicken growth,
feed consumption, and efficiency of feed utilization, morality rates and the characteristics of the
carcass often slaughtered.

Materials and Method

The experiment was carried out at the Imo State Polytechnic Teaching and Research Farm
Umuagwo, Owerri, Imo State, Nigeria. The site is situated between longitudes 7° 0' 06"'E and 7° 03'
00" and latitudes 5° 28'00"'N and 5° 30" 00"'N in the humid tropical West Africa [11]. Rubber seed
meal used for this study was collected from feed ingredient vendor in Owerri, Imo State, Nigeria.
The rubber seeds were spread on mat and concrete floor to be dried by solar radiation. This was
done at the first week of December when the relative humidity was low, temperature high and
accompanied by dry harm at tan wind. On drying, the ectocarps were removed and the samples
were milled.
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The processed rubber seed meal was subjected toproximate
analysis (Table 1) at the Science Technology Laboratory, Imo State
Polytechnic Umuagwo, Nigeria,using standard methods [12]. The
mineral analysis was carried out using the methods of Grueling [13]
while gross energy was determined with a Gallen Pump Oxygen
Adiabatic Bomb Calorimeter. The samples were also weighed,
evaporated in rotary evaporator and then loaded into the Technicon
sequential multi sample Analyzer for amino acid determination as
described by Spackman et al., [14].

Procurement of experimental birds and brooding

Two hundred and twenty (220) four weeks old chickens wereused
for the study. The birds were fed nutrient composition for one week
to stabilize the birds before the feeding trial. Out of the lot, 200 four
weeks broiler chickens were on basis of good health, apparent viability
and good conformation assigned to four dietary treatments.

Formulation of the experimental diets

Five experimental diets were formulated containing R, R,
R,, and R, RSM representing treatments 1, 2, 3 and 4 respectively
in which 0%RSM was the control (Table 2). The feed was fortified
with vitamin premix and synthetic amino acid. The ingredients
were thoroughly mixed to ensure homogeneity before grinding in
a hammer mill. Experimental birds were randomly allocated to the
four dietary groups containing 0, 10, 20 and 30% RSM for treatments
1, 2, 3 and 4 and were replicated thrice in a completely randomized
design. Four weeks old birds were reared on deep litter floor each
pen measuring 3.5 m x3.5 m. Each pen was equipped with feeding
troughs and drinkers. Electric bulbs and kerosene lanterns alternated
as sources of light. Treatment diets and water were administered
ad libitum.

Routine management practices such as vaccination, drug
administration and scrupulous cleanliness of the pens and equipment
were carefully applied.

Table 1: Chemical composition and Nutrition value Rubber Seed Meal (RSM).

Data collection

Initial weights were determined at the start of the experiment with
the aid of salter weighing balance and thereafter at weekly intervals.
The final weight was also taken by weighing the birds in each replicate
on the last day of the experiment using the same weighing balance.
The weight gains were calculated by subtracting the initial weight
from the final weight. In addition, the feed intake was calculated by
subtracting the feed remaining from the total feed supplied each day
before serving fresh one. The feed conversion ratio was also calculated
by dividing feed intake by weight gain. The feed cost was determined
as the sum of the cost of all ingredients included in the diet.

Data and carcass analysis

All data generated were subjected to two way analysis of variance
[15], while significant differences in means were determined using
Duncan’s Multiple Range Test [16].

Carcass analysis

After the three-month experimental period, five chickens
were taken from each group for carcass analysis. The following
measurements were taken into account:

e Weight of blood
o Weight of edible carcass
e Chemical composition

Management

Each experimental group was offered its corresponding diet ad
libitum and they had free access to water. Hygienic conditions were
followed to keep the drinkers and feeders always clean. Feeds offered
were weighed. At the end of the week the residues were weighed and
deduced from the introduced amounts. The chickens were weighed
weekly before being given food. All mortality cases were registered.

Results and Discussion

Table 3 showed that final weight of the experimental birds

Composition Percentage varied significantly (p<0.05) between treatments. Birds on 0% RSM
Ash 6.21%
Table 2: Composition (%) of the Experimental Diets.
Ether extracts 10.12%
Diet Ingredients R R R R
Crude fat 5.09% 9 0 10 20 30
. Maize 60 50 36 24
Fibre 4.20%
Crude protein 32.98% Wheat bran 8 20 26 30
Moisture 5.80% Concentrate 10 - - -
ME Kecallkg 4280 Cottonseed cake 10 - - -
Anti-Nutritional Studies Groundnut cake 10 - - -
Tannin 4.23mg Rubber seed meal - - - -
Trypsin inhibitor 0.432 units (trace) Blood meal - 8 6 4
Amylase 1.14g/kg Phosphate di-calcium 1.5 1.5 1.5 1.5
Cynogenic glucose not detected Salt 0.5 0.5 0.5 0.5
Agemaglutinin not detected Total 100 100 100 100

Citation: Ahaotu E. Nutritional Evaluation of Rubber Seed Meal
with Blood Meal in Broiler Rations. Int J Anim Sci. 2018; 2(4): 1026.
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Table 3: Calculated Experimental Rations.

Table 5: Average weekly feed consumed (kg).

Composition (%) Rations
R, R, R, R,
Dry matter 88.36 50 36 24
Crude protein 20.7 21.2 21 20
Crude fibre 3.7 2.34 2.47 2.58
E.M.A. 4.72 7.2 10.74 14.32
Ash 5.37 5.05 5.28 5.47
Ca 1.25 1.28 1.28 1.21
P 0.86 0.84 0.89 0.98
Energy (KCal) 2846 2986 3030 3115

R, ration with % of rubber seed cake and 0% of blood meal.

R,, Ration with 10% of Rubber Seed Meal (RSM) and 8% of Blood Meal (BM).
R,, Ration with 20% of RSM and 6% of BM.

R,, Ration with 30% of RSM and 4% of BM.

were significantly (p<0.05) heavier than those on 10% and 20%,
which were also significantly heavier than birds on 30% RSM. Daily
weight gain followed the same trend. However feed efficiency for
birds on the control diet T, and T, were most efficient and were
significantly (p<0.05) different from T, and T,. Initial weights of
the birds were similar (p>0.05) between treatments. Though RSM is
highly nutritious, the high levels of Lectins and Proteinase caused the
reduction in weight gain as higher levels of blood meal were included
in the diets [17,18]. The observation that increasing levels of RSM
made birds consume more feed is explained by their quest to eat
enough to meet their body nutritional requirement [19].The wing
length and thigh length did not differ significantly (p>0.05) between
treatments (Table 4).

Birds on 0% RSM were significantly (p<0.05) heavier than those
on 10% and 20% which were also significantly heavier than birds on
30% RSM. Drumstick followed the same trend. However wing length
for birds on diet T, and T, were most efficient. In addition, Ahaotu et
al., [20,21] observed that higher dietary fiber depresses weight gain in
broiler chickens, thus confirming the results of the experiment. Feed
cost per kg weight gain significantly decreased (p<0.05) with higher
levels of RSM. Thus considering the final weights and the cost per kg
of weight, 30% RSM appears to be the optimal replacement value of
wheat off al. Gizzard, proventriculus, liver, spleen, kidney and heart
weights significantly increased (p<0.05) with higher levels of RSM
(Table 5).

Table 4: Average weekly body weight gain (g/pullet/week).

Diets Starter Period Finisher Period Entire Period
1st - 4th week 5th - 9th week 1st - 9th week

R, 289.94+16.47° 980.51+14.17¢° 194.92499.45°
R, 130.70+86.43° 620.94+20.33° 121.82+81.84°
R, 189.00+81.88 616.67+47.22° 152.62+12.84°
R, 209.98+16.68° 716.19+10.65° 486.09+27.54¢

Numbers script with the same letters are not significantly difference at p<0.05
levels.

Chicken growth

Starter period: Table 3 presents the weekly weights of birds on each
of the experimental diets. The highest growth was achieved on the
control diet followed by diets R, , R, and R, respectively. Statistical
analysis revealed significant treatment effects on the growth
performance of the birds (p<0.05). It was observed that at the end
of the experiment (4™ week), the trend of growth noticed during
the starter period persisted during this period with groups R and
R,, having higher average weekly body weights. Statistical analysis
indicated significant differences between the average weekly weights
in each treatment (p<0.05) as shown in table 4.

Results obtained in this study showed that average weekly body
weight increased with increasing levels of RSM during the starter and
grower periods. Statistical analysis indicated significant differences
between treatments. Ahaotu et al., [22] reported that as incorporation
levels of RSM went up to 30%; growth decreased. Ahaotu [1] also
reported that growth decreased as RSM incorporation levels increased
in poultry rations.

Feed consumption: Feed consumption increased when rate of blood
meal decreased in the diets (Table 5). During the first period (1% - 4™
week) the group without seed meal recorded higher feed consumption.
Statistical analysis revealed a difference between treatments R and
R, on the one hand and R, and R, on the other. In the 2" five weeks
the same trend of the 1* period continued but without significance.

Over the whole experimental period, it was confirmed that the
blood meal combined with rubber seed meal had a depressing effect
on feed consumption; a finding that agrees with Adeniji and Balogun
[23].

Efficiency of feed utilization: Table 6 summarizes the average
weekly feed utilization efficiency during the trial period. The best feed
conversion was noticed in R and the lower in R, with no significant
differences between treatments. The present results confirmed those

Table 6: Average weekly feed utilization efficiency.

Diets Starter Period Finisher Period Entire Period
1st - 4th week 5th - 9th week 1st -9th week

R, 103.71156.64° 270.754243.132 194.92+99.452
R, 33.87+21.45° 180.45+47.55° 121.82+81.84°
R, 66.33+39.482 224.53+47.13° 152.62+12.84°
R, 68.56+37.712 222.49+47.72° 152.52+88.10°

Numbers script with the same letters are not significantly difference at p<0.05

levels.

Citation: Ahaotu E. Nutritional Evaluation of Rubber Seed Meal
with Blood Meal in Broiler Rations. Int J Anim Sci. 2018; 2(4): 1026.

Diets Starter Period Finisher Period Entire Period
1st - 4th week 5th - 9th week 1st - 9th week
R, 2.90+0.662 3.42+0.86° 3.19+0.822
R, 3.87+1.502 3.41+0.702 3.59+0.90*
R, 3.32+0.922 3.47+0.85° 3.40+0.90*
R, 3.05£0.17¢ 3.39+0.922 3.23+0.712

Numbers script with the same letters are not significantly difference at p<0.05

levels.
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Table 7: Edible Carcass (kg).

Replications
Diets A B C D E Mean (g)
R, 2462.7¢ | 2377.9° 2178° 2133.5° | 1996.22 = 2240.66
R, 1583.22 | 1602.30° = 1999.3¢ | 1762.6¢ | 1611.30¢ | 1631.74
R, 2128.7¢ | 1964.4> = 2317.82 | 1733.1° | 1991.8° | 2025.17
R, | 2169.60* | 1653.1° | 2054.50° 1617.80° | 1617.8° 1819.02

Numbers script with the same letters are not significantly difference at p<0.05
levels.

of Togun et al, and Eka et al., [24,25]. The starter period got the
highest mortality (1%, 1, 6%, 0% and 0%) respectively for R, R, R,
and R, .

10

Carcass Analysis

Edible carcass: The highest average edible carcass weight was
recorded on R while the lowest was on Diet R, as shown in Table 7.
Statistical analysis revealed significant differences between treatments
from R, on the one hand and R, on the other (p<0.05). Birds from
the control group had significantly higher weight than those of the
treatments. These results agree well with those of Khatun et al., and
Madubuike et al., [26,27].

Chemical composition: Chemical analysis of carcass showed that R,
gave the best result in terms of protein content. Fat content varied
from 25.36% for R, to 34.40% for R group. It would appear from
the results that as rubber seed meal increased in the diets, the protein
content of the carcass increased.

Conclusion

The results obtained appeared that the diet of 30% RSM
supplemented with 4% BM gave the best results without any adverse
effects on performance. Rubber seed cake has been evaluated and
accepted as a good component of livestock feeds in Nigeria.

References

1. Ahaotu EO. Replacement value of Rubber seed cake for Groundnut cake
on the performance of broiler chick’'s from 0-9 weeks of age. Imo State
University. 1999; 1-5.

2. Ahaotu EO, Uwalaka RE, Okonkwo VN, lkojo HA. Dried giant snail meal
(Archachatinaachatina) on the performance in broiler diets. Inter J Agri Biosci.
2013; 2: 270- 276.

3. Ahaotu EO, Ehirim V, Nkwocha I, lwuanyanwu GA, lhezuo JP. Carcass
and performance characteristics of Khaki Campbell Ducklings fed high fiber
ricemilling waste. Proc 17th Ann Conf Animal Science Association of Nigeria.
2012; 9-13: 326-329.

4. Mmereole FUC. Effects of replacing groundnut cake with rubber seed meal
on the haematological and serological indices of broilers. Int J Poult Sci.
2008; 7: 622-662.

5. Uwalaka RE, Ihezuo JP Ahaotu EO. Effects of supplementing rubber seed
meal along with blood meal in broiler rations. Inter J Appli Sci Engr. 2013;
1: 44-47.

6. Ahaotu EO, Okonkwo VN, Okorie KC, Akinfemi A. Effect of Bambara Nut
Sievate Supplemented Exogenous Enzymes on Haematology and Serum
Biochemical Value of Finisher Broiler Birds. Book of Proceedings of Academic

Citation: Ahaotu E. Nutritional Evaluation of Rubber Seed Meal
with Blood Meal in Broiler Rations. Int J Anim Sci. 2018; 2(4): 1026.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Conference on Positioning Sub-Saharan Africa for Development in the New
Development. Cambridge Hall University of Ghana. 2016; 9: 32-39.

Ahaotu EO, Okonkwo VN, lhenacho RA, Ebochuo VC. Performance
and Carcass Characteristics of Finisher Broilers fed Brewer's dried grain
supplemented with Exogenous Enzymes. Book of Proceedings of Academic
Conference on Positioning Sub-Saharan Africa for Development in the New
Development. Cambridge Hall, University of Ghana Legon Campus, Accra.
2016b; 9: 200-208.

Ahaotu EO, Guang Hai Q, Ekenyem BU, Korie AU, Madubuike FN.
Replacement value of feather meal for fish meal on the performance of
Starter Cockerels. Animal Production Advances. 2010a; 6: 48-52.

Mourao JL, Pinheiro VM, Prates JAM, Bessa RJB, Ferreira LMA, et al. Effect
of dietary dehydrated pasture and citrus pulp on the performance and meat
quality of broiler chickens. Poult Sci. 2008; 87: 733-743.

Ononiwu CC, Ahaotu EO, Okonkwo VM, Ayo-Enwerem CM, H. Botchway.
Effects of Bambara Nut Sievate Fortified Exogenous Enzyme on Performance
and Carcass Characteristics of Finisher Broiler Birds. Proceedings of the 20
Biennial Conference, Ghana Society of Animal Production (GSAP). 2017; 73-
80.

Imo State Ministry of Lands and Survey (IMLS). Longitudes and Latitudes
locations of Umuagwo, Ohaji Egbema Local Government Area of Imo State,
Nigeria. 2009.

Association of Official Analytical Chemists (AOAC). Official Methods of
Analysis of the Association of Official Analytical Chemists, Horwitiz W.
(Editor), 18th edition, Washington DC, USA. 2006; 24-59.

Grueling HI. The Chemical analysis of tissues. Revised edition: Cornell
University Press, U. S. A. 2000.

Spackman DH, Stein EH, Moore SC. Automatic recording apparatus for use
in the chromatography of amino acids. Analytical chemistry. 1958; 30: 1191.

Steel RG, Torrie JH. Principles and Procedures of Statistics: A biometrical
approach. 3rd Edition. McGraw- Hill Book Coy, N.Y. U.S.A. 1980.

Gordon SP, Gordon FS. Contemporary statistics: A computer approach.
McGraw - Hill Publishers, U.S.A. 2004.

Norton G. Proteinase inhibitors: In D’'mello, J. P., Duffus, C. M., and Duffus,
J. H. (eds). Toxic substances in crop plant. Royal Society of Chemistry.
Cambridge Press. U. K. 1991; 68-106.

Madubuike FN, Agiang EA, Ekenyem BU, Ahaotu EO. Replacement value of
Rubber seed cake for Groundnut cake on performance of starter broilers. J
Agric and Food Sci. 2003; 1: 21-27.

Ahaotu EO. Toad Meat Meal as a Viable Feed Ingredient in Starter Broiler
Rations. Veterinary Research International. 2018; 6: 32-35.

Ahaotu EO, Kwushue V, Ahaotu Esther O. Performance Implications of
Feeding Different Levels of Pawpaw (Carica papaya) Leaf Meal on Finisher
Broiler Birds. Journal of Poultry Science and Technology. 2018a; 6: 01-04.

Ahaotu EO, Amadinze C, Ahaotu Esther O. Carcass and Organ Weight
Indices of Feeding Different Levels of Pawpaw Leaf Meal (Carica papaya)
on Finisher Broiler Birds. Journal of Meat Science and Technology. 2018b;
06: 01-04.

Ahaotu EO, Ekenyem BU, Agiang EA, Balakrishnan V, Madubuike FN.
Effects of dietary substitution of rubber seed cake for groundnut cake on
the body conformations of finisher broilers. Animal Production Research
Advances. 2010b; 6: 44-47.

Adeniji AA, Balogun OO. Utilization of flavor treated Blood rumen content
mixture in the diets of laying hens. Nig J Anim Prod. 2002; 29: 34-39.

Togun VA, Farinu GO, Ojebiyi OO, Awotunde Al. Effect of replacing maize
with a mixture of rumen content and blood meal on the performance
characteristics of growing rabbits: Initial study with mash feed. World Rabbit
Sci. 2009; 17: 21-26.

rage s


mailto:https://www.cabdirect.org/cabdirect/abstract/20133391242
mailto:https://www.cabdirect.org/cabdirect/abstract/20133391242
mailto:https://www.cabdirect.org/cabdirect/abstract/20133391242
mailto:https://scialert.net/abstract/?doi=ijps.2008.622.624
mailto:https://scialert.net/abstract/?doi=ijps.2008.622.624
mailto:https://scialert.net/abstract/?doi=ijps.2008.622.624
mailto:http://www.cambridgenigeriapub.com/wp-content/uploads/2016/09/EFFECT-OF-BAMBARA-NUT-SIEVATE-SUPPLEMENTED-EXOGENOUS-ENZYMES-ON-HAEMATOLOGY-AND-SERUM-BIOCHEMICAL-VALUE-OF-FINISHER-BROILER-BIRDS.pdf
mailto:http://www.cambridgenigeriapub.com/wp-content/uploads/2016/09/EFFECT-OF-BAMBARA-NUT-SIEVATE-SUPPLEMENTED-EXOGENOUS-ENZYMES-ON-HAEMATOLOGY-AND-SERUM-BIOCHEMICAL-VALUE-OF-FINISHER-BROILER-BIRDS.pdf
mailto:http://www.cambridgenigeriapub.com/wp-content/uploads/2016/09/EFFECT-OF-BAMBARA-NUT-SIEVATE-SUPPLEMENTED-EXOGENOUS-ENZYMES-ON-HAEMATOLOGY-AND-SERUM-BIOCHEMICAL-VALUE-OF-FINISHER-BROILER-BIRDS.pdf
mailto:http://www.cambridgenigeriapub.com/wp-content/uploads/2016/09/EFFECT-OF-BAMBARA-NUT-SIEVATE-SUPPLEMENTED-EXOGENOUS-ENZYMES-ON-HAEMATOLOGY-AND-SERUM-BIOCHEMICAL-VALUE-OF-FINISHER-BROILER-BIRDS.pdf
mailto:http://www.cambridgenigeriapub.com/wp-content/uploads/2016/09/EFFECT-OF-BAMBARA-NUT-SIEVATE-SUPPLEMENTED-EXOGENOUS-ENZYMES-ON-HAEMATOLOGY-AND-SERUM-BIOCHEMICAL-VALUE-OF-FINISHER-BROILER-BIRDS.pdf
mailto:https://www.researchgate.net/publication/45949006_Performance_Carcass_Characteristics_and_Economy_of_Production_of_Broilers_Fed_Maize-Grit_and_Brewers_Dried_Grain_Replacing_Maize
mailto:https://www.researchgate.net/publication/45949006_Performance_Carcass_Characteristics_and_Economy_of_Production_of_Broilers_Fed_Maize-Grit_and_Brewers_Dried_Grain_Replacing_Maize
mailto:https://www.researchgate.net/publication/45949006_Performance_Carcass_Characteristics_and_Economy_of_Production_of_Broilers_Fed_Maize-Grit_and_Brewers_Dried_Grain_Replacing_Maize
mailto:https://www.researchgate.net/publication/45949006_Performance_Carcass_Characteristics_and_Economy_of_Production_of_Broilers_Fed_Maize-Grit_and_Brewers_Dried_Grain_Replacing_Maize
mailto:https://www.researchgate.net/publication/45949006_Performance_Carcass_Characteristics_and_Economy_of_Production_of_Broilers_Fed_Maize-Grit_and_Brewers_Dried_Grain_Replacing_Maize
mailto:https://www.researchgate.net/publication/45949006_Performance_Carcass_Characteristics_and_Economy_of_Production_of_Broilers_Fed_Maize-Grit_and_Brewers_Dried_Grain_Replacing_Maize
mailto:https://www.ajol.info/index.php/apra/article/view/76146
mailto:https://www.ajol.info/index.php/apra/article/view/76146
mailto:https://www.ajol.info/index.php/apra/article/view/76146
mailto:https://www.ncbi.nlm.nih.gov/pubmed/18339996
mailto:https://www.ncbi.nlm.nih.gov/pubmed/18339996
mailto:https://www.ncbi.nlm.nih.gov/pubmed/18339996
mailto:http://www.cambridgenigeriapub.com/wp-content/uploads/2016/09/EFFECT-OF-BAMBARA-NUT-SIEVATE-SUPPLEMENTED-EXOGENOUS-ENZYMES-ON-HAEMATOLOGY-AND-SERUM-BIOCHEMICAL-VALUE-OF-FINISHER-BROILER-BIRDS.pdf
mailto:http://www.cambridgenigeriapub.com/wp-content/uploads/2016/09/EFFECT-OF-BAMBARA-NUT-SIEVATE-SUPPLEMENTED-EXOGENOUS-ENZYMES-ON-HAEMATOLOGY-AND-SERUM-BIOCHEMICAL-VALUE-OF-FINISHER-BROILER-BIRDS.pdf
mailto:http://www.cambridgenigeriapub.com/wp-content/uploads/2016/09/EFFECT-OF-BAMBARA-NUT-SIEVATE-SUPPLEMENTED-EXOGENOUS-ENZYMES-ON-HAEMATOLOGY-AND-SERUM-BIOCHEMICAL-VALUE-OF-FINISHER-BROILER-BIRDS.pdf
mailto:http://www.cambridgenigeriapub.com/wp-content/uploads/2016/09/EFFECT-OF-BAMBARA-NUT-SIEVATE-SUPPLEMENTED-EXOGENOUS-ENZYMES-ON-HAEMATOLOGY-AND-SERUM-BIOCHEMICAL-VALUE-OF-FINISHER-BROILER-BIRDS.pdf
mailto:http://www.cambridgenigeriapub.com/wp-content/uploads/2016/09/EFFECT-OF-BAMBARA-NUT-SIEVATE-SUPPLEMENTED-EXOGENOUS-ENZYMES-ON-HAEMATOLOGY-AND-SERUM-BIOCHEMICAL-VALUE-OF-FINISHER-BROILER-BIRDS.pdf
mailto:https://law.resource.org/pub/us/cfr/ibr/002/aoac.methods.1.1990.pdf
mailto:https://law.resource.org/pub/us/cfr/ibr/002/aoac.methods.1.1990.pdf
mailto:https://law.resource.org/pub/us/cfr/ibr/002/aoac.methods.1.1990.pdf
mailto:https://pubs.acs.org/doi/abs/10.1021/ac60139a006
mailto:https://pubs.acs.org/doi/abs/10.1021/ac60139a006
mailto:https://www.amazon.com/Principles-Procedures-Statistics-Biometrical-Approach/dp/0070610282
mailto:https://www.amazon.com/Principles-Procedures-Statistics-Biometrical-Approach/dp/0070610282
mailto:https://www.mheducation.co.in/
mailto:https://www.mheducation.co.in/
mailto:https://www.sciencedirect.com/science/book/9781855738140
mailto:https://www.sciencedirect.com/science/book/9781855738140
mailto:https://www.sciencedirect.com/science/book/9781855738140
mailto:http://jakraya.com/journal/pdf/19-vriArticle_5.pdf
mailto:http://jakraya.com/journal/pdf/19-vriArticle_5.pdf
mailto:http://jakraya.com/journal/pdf/17-jmstArticle_1.pdf
mailto:http://jakraya.com/journal/pdf/17-jmstArticle_1.pdf
mailto:http://jakraya.com/journal/pdf/17-jmstArticle_1.pdf
mailto:http://jakraya.com/journal/pdf/17-jmstArticle_1.pdf
mailto:https://www.ajol.info/index.php/apra/article/view/76145
mailto:https://www.ajol.info/index.php/apra/article/view/76145
mailto:https://www.ajol.info/index.php/apra/article/view/76145
mailto:https://www.ajol.info/index.php/apra/article/view/76145
mailto:https://www.ajol.info/index.php/njap/article/view/124918
mailto:https://www.ajol.info/index.php/njap/article/view/124918
mailto:https://www.researchgate.net/publication/50838629_Effect_of_replacing_maize_with_a_mixture_of_rumen_content_and_blood_meal_on_the_performance_of_growing_rabbits_Initial_study_with_mash_feed
mailto:https://www.researchgate.net/publication/50838629_Effect_of_replacing_maize_with_a_mixture_of_rumen_content_and_blood_meal_on_the_performance_of_growing_rabbits_Initial_study_with_mash_feed
mailto:https://www.researchgate.net/publication/50838629_Effect_of_replacing_maize_with_a_mixture_of_rumen_content_and_blood_meal_on_the_performance_of_growing_rabbits_Initial_study_with_mash_feed
mailto:https://www.researchgate.net/publication/50838629_Effect_of_replacing_maize_with_a_mixture_of_rumen_content_and_blood_meal_on_the_performance_of_growing_rabbits_Initial_study_with_mash_feed

SMGr&up

Copyright © Ahaotu E

25. Eka HD, Tajul M, Aris YW, Nadiah WA. Potential use of Malaysian rubber
(Hevea brasiliensis) seed as food, feed andbiofuel. Int Food Resour J. 2010;
17: 527-534.

26. Khatun MJ, Karim MZ, Das GB, Khan MKI. Effect of the replacement of
soybean meal by rubber seed meal on growth, Economics and carcass
characteristics of broilers. Iran J Appl Anim Sci. 2015; 5: 919-925.

Citation: Ahaotu E. Nutritional Evaluation of Rubber Seed Meal
with Blood Meal in Broiler Rations. Int J Anim Sci. 2018; 2(4): 1026.

27. Madubuike FN, Ekenyem BU, Obih TKO. Performance and cost evaluation
of substituting rubber seed cake for groundnut cake in diets of growing pigs.

Pak J Nut. 2006; 5: 59- 61.

g5


mailto:http://www.ifrj.upm.edu.my/17 (03) 2010/IFRJ-2010-527-534 tajul malaysia ok.pdf
mailto:http://www.ifrj.upm.edu.my/17 (03) 2010/IFRJ-2010-527-534 tajul malaysia ok.pdf
mailto:http://www.ifrj.upm.edu.my/17 (03) 2010/IFRJ-2010-527-534 tajul malaysia ok.pdf
mailto:http://ijas.iaurasht.ac.ir/article_516591.html
mailto:http://ijas.iaurasht.ac.ir/article_516591.html
mailto:http://ijas.iaurasht.ac.ir/article_516591.html
mailto:http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.595.4607&rep=rep1&type=pdf
mailto:http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.595.4607&rep=rep1&type=pdf
mailto:http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.595.4607&rep=rep1&type=pdf

	Title
	Abstract
	Introduction
	Materials and Method
	Procurement of experimental birds and brooding
	Formulation of the experimental diets
	Data collection
	Data and carcass analysis
	Carcass analysis
	Management

	Results and Discussion
	Chicken growth
	Carcass Analysis

	Conclusion
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7

