% 50 B 03 HFIRFAR (BRBZR ) Vol. 50. No. 03.
202343 8 Journal of Hunan University (Natural Sciences) March 2023

Open Access Article
PRODUCTIVE PERFORMANCE OF BROILER CHICKS FED SUPPLEMENTAL LEVELS

OF DRY GUAVA (PSIDIUM GUAJAVA) LEAF MEAL.

*Abang, Favour Bette Patrickl; Archibong Emmanuel Ekpol; Echeonwu, Ibezim
Emmanuel2; and Keneddy, Oluwatosin Oluwamorotil
1Department of Animal Science, Faculty of Agriculture, University of Calabar, Calabar, Nigeria.
2 National Veterinary Research Institute Vom, Plateau State, Nigeria.
*Corresponding Author: Abang, Favour Bette Patrick.
Email: abang.favour2@gmail.com

ABSTRACT.

A study was carried out to determine the productive performance of starter chicks fed diets
supplemented with graded levels of dry guava (Psidium guajava L) leaf meal (DGLM) as a phytogenic
feed additive. The study was conducted at the livestock experimental unit of National Veterinary
Research Institute Vom, Plateau State. A total of 240 unsexed day old cobb broiler chicks were used
for the study for a period of 4 weeks. The chicks were randomly allotted to 4 dietary treatments (T1,
T2, T3 and T4) comprising of 60 chicks per treatment. Each treatment was replicated thrice with 20
chicks of similar mean live weight per replicate using a completely randomized design (CRD). T1
(control), T2 ,T3 and T4 received Og, 150g , 300g and 450g of DGLM per 100kg basal diets
respectively. The diets were iso-nitrogenous and iso-caloric. The diets and water were served to the
birds ad libitum. The research methodologies were carried out following standard protocols.
Performance indices and cost analysis data were collected. Results showed that, though the average
daily feed intakes of all the treatments were the same (P>0.05), the final body weights of birds fed T4
diets were significantly (P<0.05) higher than those fed other diets. Feed conversion ratio, protein
efficiency ratio and feed cost N/kg weight gain followed similar trend as in body weight gain. The
study concluded that supplementation at 450g of DGLM per 100kg in chick’s diets results in
impressive productive performance.

Key Words: Broiler Chick, Dry Guava (Psidium Guajava L) Leaf Meal, Performance Indices & Cost
Analysis.

INTRODUCTION

In recent years, phytogenic feed additives have attracted increasing interest as an alternative feeding
strategy to replace antibiotic growth promoters. Antibiotics and other synthetic compounds were
hitherto, used globally as feed additives.[1] Although these substances achieved good performances,
their potential side and residual effects both in humans and animals have become a real public health
concern globally.[2] This eventually, led to the ban of the products especially in the Western World
and specifically in Sweden since 1986. [3] Some of the banned growth promoting antibiotics as
indicated by [4] include: avoparcin, tylosin-phosphate, virginiamycin, Zn-bacitracine, spiramycin,
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olaquindox and carbadox. This scenario has triggered an explosion of interest in the use of herbs and
spices and their products as supplements in animal rations [5] [6] [7].[8] reported that extracts from
sage, thyme and rosemary and the blend of carvacrol, cinnamaldehyde and capsaicin improved feed
digestibility in broilers. The researchers attributed the positive effects of plant extracts on nutrient
digestibility, appetite and, digestion-stimulating properties and antimicrobial effects. The primary
mode of action of phytogenic feed additives arises from beneficially affecting the ecosystem of
gastrointestinal microbiota through controlling potential pathogens. Guava (Psidium guajava) plants
are widely and locally available and they have long history of nutritional and medicinal properties like
the earlier mentioned phytogenics already in use. All the body parts of guava plant as well as the by-
products have been used effectively and scientifically validated both for nutritional and medicinal
purposes except the leaf meal [9]. The outcome of this study will assist to validate previous claims and
reports on the properties and uses of guava (Psidium guajava) plant leaves. This will increase the
availability of cheaper and locally available feed additives in broiler chicken production.

AIM AND OBJECTIVE

The aim of this study was to determine the effect of dry guava (Psidium guajava) leaf meal (DGLM)
on the productive performance of broiler chick

MATERIALS AND METHODS

Study Setting and Period of Study: The study was conducted at the experimental unit of Livestock
Investigation Division (L.I.D); National Veterinary Research Institute (NVRI) Vom, Plateau State
during the periods of 20 October to 18 November, 2015. Vom is located between latitudes 90 50" and
100 North and longitudes 80 55" and 90 East. Vom has a cold climatic condition due to its high altitude
measuring over 1290 meters above sea level. The average rainfall is between 1,300 mm to 1500 mm
and the rainy season extends from late March to early October, July and August being the wettest
months. The average daily maximum temperature is 28.60C, average minimum temperature is 170 C
while the mean relative humidity at noon varies between 14 and 17 %.[10]

Study design: The study was basically a feeding trial conducted using guava (Psidium guajava) leave
to evaluate its’ potency as phytogenic feed additive on the performance of broiler chick.

Collection and processing of guava (Psidium guajava) leaves: Fresh and matured green guava leaves
used for the experiment were harvested in Vom and its environs in Jos South Local Government Area
of Plateau State in the month of October. Leaves were washed and air dried for 7 days to moisture
content less than 10% for prolonged storage. They were then milled, using a hammer mill with 2 mm
sieve to produce dry guava leaf meal. The leaf meal was weighed, carefully packed in clean polythene
bags, labeled and stored under room temperature until use as prescribed by. [9]

Nutrient composition of guava (Psidium guajava) leaf meal (DGLM): The guava leaf meal sample
was analyzed to determine the proximate constituents like moisture, protein, ether extract, ash and
crude fiber according to [11] at the Science Laboratory Technology Unit, University of Jos, Plateau
State.

Sample Size: Two hundred and forty (240) unsexed cobb day old broiler chicks were purchased from
Zartech farms — Jos, Plateau State for the experiment. The birds were raised in deep litter system
following standard brooding, management and biosecurity practices specified for broiler chicken
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production as described by.[12] This experiment was conducted in the months of October to November
and lasted for 4 weeks( starter phase).
Sampling Design: Broiler chicks, upon arrival, were randomly distributed into 4(four) dietary
treatments comprising of 60 (sixty) chicks per treatment. Each treatment was replicated thrice with
20(twenty) chicks per replicate using a completely randomized design (CRD). The initial weight of
each chick was determined with the aid of electronic weighing scale. Water and feed were made
available to the chicks ad libitum throughout the period of study.
Study Variables: Four (4) experimental diets were formulated for starter phase in accordance with the
nutrient requirements for broiler chicks. [13] The experimental diets were designed thus:
Treatment (T1) = 0 g DGLM/100 kg basal diet as control; Treatment (T2) = 150 g DGLM/100 kg
basal diet Treatment (T3) = 300 g DGLM/100 kg basal diet; Treatment (T4) = 450 g DGLM/100 kg
basal diet
Ingredients and their proximate compositions are presented in Tables land, 2.

Table 1: Composition of broiler starter diet

Ingredients (kg) Starter
Maize 44.50
Wheat offal 6.60
Rice offal 4.50
Soybean cake 39.10
Fishmeal 2.00
Bone ash 1.50
Lime stone 1.00
Common salt 0.25
Lysine 0.10
Methionine 0.20
Premix 0.25
Total 100
Calculated Analysis:

ME Kcal/kg 2782.78
Crude Protein (%) 23.30
Crude Fiber (%) 4.55
Calcium (%) 1.13
Phosphorus (%) 0.60
Feed cost M/kg 98.29

Bio-mix starter Premix supplied /kg: Vit A = 100000iu, Vit E = 23000mg, Vit. K3 = 2000mg, Vit B1
= 1800mg, Vit. B2 = 5500mg, Niacin = 27,500mg, Panthotenic Acid — 7500mg, Vit B6 = 3000mg,
Vit B12 = 15mg, Folic Acid = 750mg, Biotin H2 = 60mg, Choline Chloride = 300000mg, Cobalt =
200mg, Copper = 3000mg, iodine = 1000mg, Iron = 20000mg, Manganese = 40000mg, Zinc =
300000mg, Selenium = 200mg, Anti-oxidant = 1250mg

Table 2: Percentage composition of broiler starter diets supplemented with graded levels of dry
guava leaf meal (DGLM)
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Treatment levels

Parameters
T, T, T; Ty
(+0g DGLM) (+150g DGLM) (+300g DGLM) (+450g DGLM)
Moisture 8.93 8.93 8.95 8.94
Crude protein 22.86 22.87 23 23.03
Crude fibre 5.87 5.87 5.65 5.67
Crude Fat 3.56 3.55 3.57 3.58
Ash 8.87 8.87 8.89 8.68
NFE 49.91 49.89 50.07 50.10
ME Kcal/kg 2909 2908 2921 2924

NFE: = Nitrogen free extract
ME: = Metabolizable energy, calculated using the formula 37x% CP+81.8x% EE+35.5xNFE [14].

Data collection

Performance indices

Average daily feed intake (ADFI) = quantity of feed served — left over feed

Average daily weight gain (ADWG) = final body weight — initial body weight

Feed conversion ratio (FCR) = feed intake/weight gain

Protein efficiency ratio (PER) = weight gain/protein intake

Mortality = number of dead birds/ Number of birds housed x100

Cost analysis: The market cost of the ingredients at the time of experiment were used to calculate the
cost of feed per kilogram (N), total cost of feed consumed (N) and cost of feed per kilogram weight
gain (N).

Statistical analysis: All data collected were subjected to one -way analysis of variance (NOVA) [15]
(using SPSS 17 Software). Means showing significant differences were separated using the Duncan’s
Multiple Range Test. [16]

RESULTS AND DISCUSION

Results: The growth performance indices measured were the final body weight and average daily body
weight gain, average daily feed intake, feed conversion ratio (FCR) protein efficiency ratio (PER),
feed cost N/kg weight gain cost of feed consumed and mortality percentage. The results are as shown
in Table 3. The final body weight and average daily weight gain (684.33g and 22.68g) for birds in
treatment 4 fed diet supplemented with 450g DGLM/100kg starter ration were significantly (P<0.05)
higher than the birds in treatments 1 (control group), 2 and 3 fed diets supplemented with 0 g DGLM,
150 g DGLM and, 300 g DGLM per 100kg of starter ration respectively. The final body weight and
daily body weight gain of birds in T1, T2, and T3were statistically the same (P>0.05). The average
daily feed intake of all the treatments were also the same (P>0.05) across treatments. The results further
showed that the FCR of 1.40, PER of 3.11 and feed cost (}¥)/kg weight gain of 3¥137.64 recorded in
T4 were significantly (P<0.05) better than FCR 1.42, PER 3.05, 3.07, 30.06 and, feed cost N/kg weight
gain of 139.90, 139.20 and, 139.20 recorded in T1, T2 and T3 respectively. Mortality percentage of
1.67 was observed in T1, T3 and T4 respectively while T2 had 3.33% mortality.
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Discussion: During the starter phase, the mean final body weight and the mean body weight gain
increased with corresponding increase in the level of dietary supplementation with DGLM up to
450g/100kg basal diet. This is an indication that broiler chickens could tolerate this level of DGLM in
their basal diet. The observed body weight gains met the expected broiler starter performance as
indicated by [17].[18] reported similar findings of significant mean final body weight and mean body
weight gain increase as the level of dietary DGLM supplementation increased. However, [19] reported
that there were no significant differences (P > 0.05) across treatments in mean final body weight and
mean body weight gain. The variance in the effects of these phytogenic additives could be attributed
to differences in methodology, and the level of inclusion [20]. Feed intake was not affected by DGLM
and there was no significant difference (P>0.05) across treatment groups. This observation
corroborates the earlier reports of [19]. It further suggests that guava leaf meal up to 450g /100kg
dietary supplementary inclusion level had no detrimental effects on feed consumption. The birds fed
450g of DGLM per 100kg basal diet had better FCR and PER (P < 0.05) than the other groups. FCR
depends on two major factors; growth rate and feed intake and both are affected by the quality of the
diet.[21] The trends of response observed in this study negate the findings of [19] and [18] who had
reported fluctuating effects of DGLM probably due to methodology differences and inclusion levels.
The observation made in this study suggest that DGLM improved the FCR and PER of the birds
especially at the supplementary level of 450g of DGLM per 100 kg basal diet.[22] indicated that the
positive effect which plant feed additives (like DGLM) exert on gastrointestinal tract enzymatic
activity, enhances nutrient absorption and digestion. The treatment group fed diet supplemented with
450 g DGLM/100 kg basal diet had a better (P<0.05) feed cost;¥/weight kg gain than the other groups.
This could be due to better FCR, PER and final weight gain influenced by the DGLM inclusion level.
For mortality values, negligible percentages were observed across the treatment groups and they
ranged from 1.67 to 3.33%. DGLM like other validated phytogenic feed additives contains very active
substances which improve digestion, metabolism and have antimicrobial and immune stimulant
activities. [19] The low mortality percentage recorded in this study implies that DGLM did not have
any detrimental effect on the birds.

Table 3: Production performance of starter broiler fed diets supplemented with dry guava leaf

meal (DGLM).
Parameters Treatment levels
Ty T, T; T4 SEM
Initial body weight (g/b) 49.33 49.17 49.67 49.33 0.514™
Final body weight (g/b) 673.17°  676.17° 676.83%  684.33* 2.134

Average daily weight gain (g/b) 22.28° 2239 22.40° 22.68  0.813
Average daily feed intake (g/b) 31.75 31.74 31.75 31.74 0.245"

Feed conversion ratio 1.432 1.42° 1.42° 1.40° 0.041
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Protein efficiency ratio 3.05¢ 3.07° 3.06% 3.112 0.006
Cost of feed consumed (N/b) 349.52 349.41 349.52 349.41 NA
Feed Cost/Kg (M) 98.29 98.29 98.29 98.29 NA
Feed Cost Mtkg weight gain 139.90° 139.20*  139.20* 137.64°>  0.28
Mortality (%) 1.67 3.33 1.67 1.67 NA

a, b, c = Means in the same row with different superscripts are significantly (P < 0.05) different

NS = Not significant (P > 0.05)
SEM = Standard error of mean
g/b = Gram per bird

NA = Not analyzed
N/b = Naira per bird

CONCLUSION

. The study concluded that supplementation at 450g of DGLM per 100kg in chick’s diets results in
impressive productive performance.

Ethical Approval: All authors hereby declared that “Principles of laboratory animal care” (NIH
publication No. 85-23, revised 1985) were followed as well as specific national laws where applicable.
All experiment have been examined and approved by the appropriate ethics committee.

Conflict of Interest Statement:

Authors have declared that no competing interests exist.

Funding Statement

The research was funded by personal efforts of the authors.

REFERENCES

Lee, MH, Lee, HJ and Ryu, P.D. 2011. Public Health Risk: Chemical and Antibiotic Residues — a
review. Asia-Australian Journal of Animal Science, 14: 402-314

Donoghue, DJ. 2003. Antibiotic residues in Poultry Tissue and Eggs. Human Health Concern. Poultry
Science, 83(4): 618 — 622.

Nweze, BO and Nwankwagu, AE. Effect of Tetrapleura tetraptera under different feeding regimes on
growth performance and gut microbes of broiler chicken. Proceeding of 25th Conference. Nigeria
Society of Animal Production, Ibadan, 2010; 299.

Odoemelam, VU, Etuk, L.F, Ndelekwute, EK, Iwuji, TC and Ekwe, CC. 2013. Herbs and Spices:
Options for sustainable Animal Production. Journal of Biology, Agriculture and HealthCare, 3 (7):116-
123.

Bunyapraphatsara, N. Utilization of Medicinal plants in animal production. 11th International
Congress. Leiden, Netherlands, Phytopharmacology, 2007;114-118



178

Anyanwu, M. Evaluation of feed preservative potentials of Ocimum gratissimum L.[B.Sc. Project].
Department of Animal Science, Federal University of Technology Owerri, Imo State, 2010 : 87.
Owen, J. Introduction of alternative antibiotic growth promoters (AAGPS) in Animal Production in
Nigeria: A review. Proceedings of 13th Conference of Nigeria. Society of Animal Production. 13-16th
March University of Abuja, Nigeria, 2011. 20-25.

Hashemi, SR, and Davoodi, H. 2010. Phytogenics as new class of feed additive in poultry industry.
Journal of Animal and Veterinary Advances, 9(17): 2295-2233.

Abang, FBP, Echeonwu, IE and Amu, MU. 2023. Effect of graded levels s of guava(Psidium guajava)
leaf meal on productive performance and meat organoleptic properties of chicken. Online Journal of
Animal and Feed Research, 13(1): 73-78. Doi: httpsdx.doi.org/10.51227/0jafr.2023.1

Okpara, JO. Evaluation of ethanolic extract of Dichrostachys glomerata and Psidium guajava leaves
for anti-diarrhoal activity[ M.Sc. Dissertation]. Ahmadu Bello University-Zaria, 2006: 30-40.

Anon. Jos South Local Government, Plateau State. Information Unit — Bukuru, 2010:12-18.

A.O.A.C . Official Methods of Analysis, 17th edition. Association of Official Analytical
Chemists,Washington D.C, 2012; 1: 69 — 90.

Oluyemi, JA and Robert, FA. 2000. Poultry Production in Warm Wet Climate. 2ndEdition reprint. Mc
Millan Press Ltd. London, 2000;195-201.

National Research Council (NRC). Nutrient requirements of poultry. 9th Revised Edition. National
Academy of

Science Press, Washington, DC, 1994.

Pauzenga, U. Feeding Parent Stock. Zootechnica International, 1985; 22-24.

Steel, RGD and Torris, JH. Principles and Procedures of Statistics. A Biometric Approach
(2ndEdition).McGraw

Book Co. Inc New York.1980; 201.

Duncan, DB. Multiple Range and F. Tests. Biometrics, 1955; 11: 1-42.

Aduku, AO. Feedstuff analysis tables. University press, Ahmadu Bello University, Zaria, Nigeria,
1993; 4.

Mahmoud, RE, Ibrahim, D. and Badawi, ME 2013. Effect of supplementation of broiler diets with
guava leaves and/or olive oil on growth, meat composition, blood metabolites and immune response.
Benha Veterinary Medical Journal, 25 (2): 23-32.

Rahman, Z, Siddique, MN, Khatun,MA and Kamruzzamen, M. 2013. Effect of guava leaf meal on
production performance and antimicrobial sensitivity in commercial broiler. Journal of Natural
Product, 6 : 177 — 187.

Doughari, JH. 2012. Phytochemical; extraction methods, basic structures and mode of action as
potential chemotherapeutic agents. A global perspective of their role in Nutrition and Health. In-Tech
Europe, 1-32.

Sadeghi, G, Samie, A, Pourreza, J] and Rahmani, HR. 2004. Canavine content and toxicity of raw and

treated bitter vetch (Viciaervillia) seeds for broiler chicken. International Journal of Poultry Science,
3 (8): 522-529.



179

Banerjee, S, Mukhopadhayay, SK, Halder, S, Ganguly, S, Pradhen, S, Patra, NL, Niyogi, D and Isore,
DP. 2013. Effect of phytogenic growth promoter on broiler birds. Journal of Pharmacognosy.
Phytochemistry, 1: 183 — 188.



