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Abstract A model for predicting egg production in Isa-brown layers fed with a known
quantity of Moringa oleifera leaf powder supplement at a given period was developed. The
coefficient of the model indicated that whenever the percentage of Moringa oleifera
inclusion was known and the week was specified, the number of eggs that was laid by the
birds that predicted with a minimal error. The result of the indicated that Moringa oleifera
inclusion and time (weeks) significantly (p-value = 0.000 < 0.05) predicted the number of
eggs. The coefficient of determination value (R?) of 0.935 implied that 93.5% of the entire
variation in the number of eggs was accounted for by the percentage of moringa inclusion
and the weeks of feeding.
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Introduction

Feed supplement has been used in the past and present to influence
the performance of farm animals. Chlorella algae was successfully used to
increase the yellow pigment of egg yolk but consequently decreased egg
yolk size while peppermint leaf meal in the feed of laying chicken improved
egg weight, egg number, egg mass and feed consumption (Abdel-Wareth
and Lohakare, 2014). So many researches have reported the use of Moringa
oleifera to improve the performance of farm animals. The study on the
growth of broilers fed with Moringa oleifera leaf powder supplement as a
protein replacement to soybean meal indicated a significant difference in the
feed intake of the broilers (Gadzirayi et al., 2012). Pullets fed 2.5% M.
oleifera leaf mead had the highest final body weight but did not statistically
differ from the other treatment groups (Ugwuoke et al., 2020). Feed
utilization efficiency and tissue accretion in broilers were found to be
improved by the addition of Moringa oleifera leaf powder in the diet
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(Nkukwana et al., 2014). It was found out that the highest average weight
was recorded in post-weaning rabbits when moringa was supplemented
(820.62 g), and slightly followed by the mixture of supplements (658.75 g)
and then the standard supplement (632.75 g) (Djakalia et al., 2011). There
was an improvement in egg production in Vanaraja laying hens by the
addition of 0.5 kg of Moringa oleifera leaf meal (Swain et al., 2017).
However, egg production in Isa-brown layers can also be influenced by
time. Most layers commence egg production from 19 or 20 weeks of age.
The number of eggs produced in a batch increases as time progresses. Arifin
(2016) affirmed that egg production reaches 18.11% at the early stage and
rises to the production percentage of 87.45% at the second stage but
declines to 44.75 % at the final stage. Chickens according to Growel
Agrovet (2015), start commercial egg-laying from 18 to 19 weeks old and
continue laying until 72 to 78 weeks old. The study aimed to develop a
model for predicting egg production in Isa-brown layers fed with Moringa
oleifera leaf powder supplement over a period of time.

Materials and methods

The experiment was carried out following the regulatory guidelines
of the University of Nigeria Animal Care Ethics Committee
(UNN/ACEC/0067). The study was conducted in the Department of
Agricultural Education poultry farm, University of Nigeria, Nsukka. A
completely randomized design (CRD) was adopted where 240 pullets were
randomly selected and randomly placed in 12 pens. The 12 pens were
randomized into four treatments with each replicated three times. T1 was
the control while T2, T3 and T4 were supplemented with 2.5%, 5% and
7.5% Moringa oleifera leaf powder respectively. Feeds were given daily to
the hens at the same time. The experiment lasted for 31 weeks. Harvesting
and processing of moringa leaves into powder were done according to the
procedure described by Mishra et al. (2012).

The feeds were formulated using feed formulation software called
FeedWin developed by PTC+, located in Barneveld, the Netherlands while
dosing, grinding and mixing were done in Chidera Feed Mill, Nsukka,
Nigeria. A multiple linear regression model was fitted to the data collected
from the experiment to predict the number of eggs produced when a known
quantity of Moringa oleifera was added over a period of time.

Multiple regression analysis was used to evaluate the relationship
between one dependent variable and two or more independent variables.
The general multiple linear regression model in a compact form is expressed
as

Y=BX+¢
1)
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More explicitly, the multiple regression model is presented as

Yi=a+ Pixy; + Paxy + e (2)
y; is the number of eggs laid

a is the model intercept.

B is the slope due to the percentage of moringa inclusion.

B is the slope due to the week.

e; Is the error associated with the number of eggs laid

x; and x, are the percentage of moringa inclusion and the week
respectively.

Statistical modelling and inference form the basis for objective
generalizations from the experimental data (Jammalamadaka and SenGupta,
2001). Thus, we want to implement the regression model which was given
above on the egg number.

Also, a one-way analysis of variance (ANOVA) was used to
ascertain the factorial effect of Moringa oleifera and time in the experiment.
All the statistical analysis in this work was done using the Statistical
Package for Social Sciences (SPSS) version 20.0 software (IBM Corp.,
Armonk, NY, USA).

Results

Table 1. Coefficients estimates of the regression model for egg production
in Isa-brown layers fed with Moringa oleifera leaf powder supplement

Model Coefficients P-value
Constant (a) -9.03 0.14
Moring inclusion (8;) -6.72 0.000
Week (B,) 17.29 0.000

Thus, the fitted model can be expressed as
Y = —9.03 — 6.72Xy; + 17.29X,; + ¢;

3)

The p-value of the constant in the model as it is captured in Table 1
is equal to 0.14. This value is large (>0.05), thus the constant is not
significant in the model. The prediction model is therefore given as:

Y = —6.72X,; + 17.29X,; (4)

With this model, whenever the percentage of moringa inclusion is
known and the week specified, the number of eggs that will be laid by the
birds can be predicted with a minimal error (Table 1).

Having fitted a regression model to the experimental data, it is
pertinent to examine the goodness of the fitted model. This goodness of fit
test aims at knowing whether the true statistical relationship between the
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number of eggs, the percentage of moringa inclusion and the period (week)
are reflected in the fitted model. Here, we carry out the test under the null
hypothesis that each of the parameters B = 0 (the parameters are all equal to
zero) against the alternative that at least one of the parameters is not equal to
zero.

Table 2. Analysis of Variance of the Egg Production of Is-Brown Layers
Fed With Moringa oleifera Leaf Powder Supplement

Source of DF SS MS F P
variation

Regression 2 147159.407 73579.703 297.002 <0.001
Error 41 10157.389 247.741

Total 43 157316.795

The p-value (<0.001) of the test is very small (smaller than any
significance level one can imagine) (Table 2). This implies that Moringa
oleifera and time (weeks) add significant information to the prediction of
the number of eggs. Therefore, none of the model parameters is statistically
equivalent to zero (apart from the constant), the true linear relationship
between the variables is reflected and the model optimally mimics the
observations.  In addition to the result above, the coefficient of
determination (R?) was also considered to ascertain the proportion of the
total variation in the number of eggs that is explained by the percentage of
moringa inclusion and the period (week). The coefficient of determination is
captured as follows:

SSregression
Total sum of square
From the Analysis of variance table above,

147159.407
CD = ————=0.935.
157316.795

CD =

This value (0.935) implies that 93.5% of the entire variation in the
number of eggs is accounted for by the percentage of moringa inclusion and
the week, and the remaining 6.5% is attributed to the uncontrollable factors
which the experimenters are not interested in.

From the model in equation 4, the coefficient of moringa inclusion is
negative while that of the laying period is positive. This implies that the
higher the moringa inclusion, the lower the number of eggs laid if the laying
period is kept constant. However, if the laying period increases, the number
of eggs laid increases when the moringa inclusion is kept constant. Let us
assume that 3% of moringa (X; = 3) is added to the feed. At the tenth laying
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week (X = 10), the number of eggs that will be laid by 185 birds
considered in the experiment can be predicted with minimum error as
follows:

Y =-6.72(3) + 17.29(10)
-20.16 +172.9 = 152.74 = 153 eggs

Discussion

The result shows that regression model sufficiently predicted the
number of eggs that would be laid by Isa brown layers when the percentage
inclusion of Moringa oleifera is known and production week specified. The
general multiple linear regression model is found to be superior to other
prediction models like back-propagation-3 and Word-5, as it is efficient,
simple to apply, does not need bulky data, and feasible in farm management
situations to predict egg production in layers (Ahmad, 2011). Regression is
a robust statistical tool which was used by Chaudhary at al. (2019) to
effectively estimate morbidity and mortality in pigs that resulted from swine
fever. Palmer and O’Connell (2009) noted that regression analysis is a vital
statistical tool to predict and better understand the cardiorespiratory status of
an organism. Regression models according to Prairie (1996) are
predominantly applied in aquatic sciences for prediction purposes.
Similarly, regression analysis was used to predict stock price which
attracted investors in share market and stock exchange (Sahoo and
Charlapally, 2015). The regression coefficient and the level of statistical
significance of model accurately predicted the egg surface area, egg volume
and egg shape index (Shaker et al., 2021).

The study equally found the percentage of Moringa oleifera
inclusion and time significantly added information to the prediction of the
egg production in Isa brown layers. Performance of layers are generally
affected by age (weeks) of the birds. Hy-Line Brown (2015) noted that at 18
weeks of age the percentage hen-day production is 4-18%, while at 27
weeks of age the percentage hen-day production is 95-96%. The production
capacity of laying hens at the early stage is low, but progressively increase
to reach the peak and gradually decline with age. Dogara et al. (2021)
reported that age had significant effects on the quantity of eggs produced,
egg weight, egg mass, hen day production and hen housed production of
different strains of Noiler chickens, and the traits increased with increase in
production period. Similarly, hen-day production and egg weight increased
with stage of production and age of the layers (Ezieshi et al., 2003).
Quadratic model was applied to predict the optimal performance of Isa
brown layer where body weight, feed intake, cumulative egg number, hen-
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day egg production, hen-housed egg production and body weight were
found to attain optimal limits at ages 64.93, 66.67, 53.49, 53.30, 54.23 and
81.28 weeks of laying respectively (Yakubu and Aguda, 2020).

The inclusion of Moringa oleifera in the feed of laying hens has
been found to induce the egg production performance. In line with the
findings, Mohammed et al. (2012) observed that Moringa oleifera fed layers
had higher egg laying rate and egg mass than the control. Ugwuoke et al.
(2022) reported that supplementation of Moringa oleifera leaf power
increased the egg weight, egg length, shell thickness and feed intake. Higher
egg production and heavier egg weight were reported by Teteh et al. (2016)
when one percent moringa leaf meal was supplemented to 600 days Isa
brown laying hens. Supplementation of 2-6% Moringa oleifera leaf powder
according to Bidura et al. (2020) increased egg production, egg mass, feed
efficiency and shell thickness.

Conclusively, the number of eggs produced by Isa-brown layer birds
can be efficiently predicted when the quantity of Moringa oleifera leaf
powder supplement and laying period (weeks) are known. The accurate
prediction will help poultry farmers envisage the economic return in the
business and calculate when the egg production will decline below the profit
margin. A regression model is efficient in the prediction as it is easy to use.

References

Abdel-Wareth, A. A. . and Lohakare, J. D. (2014). Effect of dietary supplementation of
peppermint on performance, egg quality and serum metabolic profile of Hy-Line
Brown hens during the late laying period. Animal Feed Science and Technology,
197: 114-120.

Ahmad, H. A. (2011). Egg production forecasting: Determining efficient modelling
approaches. Journal of Applied Poultry Research, 20:463-473.

Arifin, H. (2016). Analysis of Different Phases Cycle in Production of Laying Hens.
Chalaza Journal of Animal Husbandry, 1:36-41.

Bidura, I. G. N. G., Partama, I. B. G., Utami, I. A. P., Candrawati, D. P. M. A., Puspani, E.,
Suasta, 1. M., Warmadewi, D. A., Okarini, I. A., Wibawa, A. A. P., Nuriyasa, |. M.
and Siti, N. W. (2020). Effect of Moringa oleifera leaf powder in diets on laying
hens performance, B-carotene, cholesterol, and minerals contents in egg yolk. 10P
Conf. Series: Materials Science and Engineering, 823:1-11.

Chaudhary, J. K., Singh., N. S., Tolenkhomba., T. C., Behera, S. K. and Anga, V. (2019).
Estimation of economic losses due to classical swine fever in pigs in Mizoram.
Indian Journal of Animal Science, 89:229-232.

Djakalia, B., Guichard, B. L. and Soumaila, D. (2011). Effect of Moringa oleifera on
growth performance and health status of young post-wearing rabbits. Research
Journal of Poultry Sciences, 4:7-13.

830



International Journal of Agricultural Technology 2023 Vol. 19(2):825-832

Dogara, M. U., Kalla, D. J. U., Mancha, Y. P. and Shuaibu, A. (2021). Evaluation of egg
production and egg quality traits of Noiler chickens. Nigerian Journal of Animal
Sciences, 23:100-113.

Ezieshi, V. E., Nworu, M. J., Bandele, F. O., Suleman, R. O., Ojurongbe, B. C. and Olomu,
J. M. (2003). Laying hen productivity in the tropics as affected by stage of egg
production, feed restriction, stocking density and time of day. Archivos de
Zootecnia, 52:475-482.

Gadzirayi, C. T., Masamha, B., Mupangwa J. E. and Washaya, S. (2012). Performance of
broiler chickens fed on mature Moringa oleifera leaf meal as a protein supplement
to soybean meal. International Journal of Poultry Sciences, 11:5-10.

Growel, A. (2015). Layer poultry farming guide for beginners. Growel Agrovet Private Ltd.
Retried from https://www.growelagrovet.com/layer-poultry-farming/

Hy-Line Brown (2015). Management guide. Retrieved from
https://www.hyline.com/filesimages/Hy-Line-Products/Hy-Line-Product-
PDFs/Brown/BRN%20COM%20ENG.pdf

Jammalamadaka, S. R. and SenGupta, A. (2001). Topics in circular statistics. World
scientific publishing co. Pte. Ltd.

Mishra, S. P., Singh, P. and Singh, S. (2012). Processing of Moringa Oleifera Leaves for
Human Consumption. Bulletin of Environment, Pharmacology and Life Sciences,
2:28-31.

Mohammed, K. A. F., Sarmiento-Franco, L., Santos-Ricalde, R. and Solorio-Sanchez, J. F.
(2012). The nutritional effect of Moringa oleifera fresh leaves as feed supplement on
Rhode Island Red hen egg production and quality. Tropical Animal Health and
Production, 44:1035-1040.

Nkukwana, T. T., Muchenje, V., Pieterse, E., Masika, P. J., Mabusela, T. P., Hoffman, L.
C. and Dzama, K. (2014). Effect of Moringa oleifera leaf meal on growth
performance, apparent digestibility, digestive organ size and carcass yield in broiler
chickens. Livestock Science, 161:139-146.

Palmer, P. B. and O’Connell, D. G. (2009). Regression analysis for prediction:
Understanding the process. Cardiopulmonary Physical Therapy Journal, 20:23-26.

Prairie, Y. T. (1996). Evaluation the predictive power of regression models. Canadian
Journal of Fisheries and Aquatic Sciences, 53:490-492.

Sahoo, P. K. and Charlapally, K. (2015). Stock price prediction using regression analysis.
International Journal of Scientific & Engineering Research, 6:1655-1659.

Shaker, A. S., Ameen, Q. A., Beige, M. M., Torres, M. J. O. and Alsalihi, L. W. (2021).
Using Linear Regression Equation of Egg Dimensions in Chicken to Predict (Area,
Volume, and Egg Shape Index). Journal of Kirkuk University for Agricultural
Science, 12:33-38.

Swain, B. K., Naik, P. K., Chakurkar, E. B. and Singh, N. P. (2017). Effect of
supplementation of Moringa oleifera leaf meal on the performance of Vanaraja
laying hens. Indian Journal of Animal Science, 87:353-355.

Teteh, A., Gbeassor, M., Decuypere, E. and Tona, K. (2016). Effects of Moringa oleifera
Leaf on Laying Rate, Egg Quality and Blood Parameters. International Journal of
Poultry Science, 15:227-282.

831


http://ascidatabase.com/author.php?author=A.&last=Teteh
http://ascidatabase.com/author.php?author=M.&last=Gbeassor
http://ascidatabase.com/author.php?author=E.&last=Decuypere
http://ascidatabase.com/author.php?author=K.&last=Tona

Ugwuoke C. U., Eze G. E., Mgbenka R. N., Omeje B. A., Osinem E. C. and Machebe, N.
S. (2020). Effects of dietary intake of Moringa oleifera leaf meal on the growth
performance of pullet chicks. Agricultural Science Digest, 40:194-198.

Ugwuoke, C. U., Omeje, B. A., Okadi, A. O., Ugwuowo, L., Ikehi, M. E., Ekenta, L. U.,
Ejiofor, T. E. and Osinem, E. C. (2022). Performance of Isa-Brown Layers and the
Atomic Absorption Spectrophotometer of the Mineral Content of Eggs Produced by
Moringa oleifera Leaf Powder Supplementation. Brazilian Journal of Poultry
Science, 24:1-12.

Yakubu, A. and Aguda, S. (2020). Age—related optimal performance of Isa Brown layers in
the tropics. Thai Journal of Agricultural Science, 53:76-84.

(Received: 1 July 2022, accepted: 28 February 2023)

832



