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Abstract— This paper attempts to evaluate the application of
randomized complete block design (RCBD) model in improving crop
production. Data for the study was sourced from an experiment that
lasted for three weeks. The data were analyzed using SPSS package.
After exploring the concept of the RCBD technique, the response of
the soil nutrient to the treatment of the various manure types revealed
that, there was a significant difference on crop yield with respect to
the type of manure treatment applied at P < 0.05, [F 39.719, P =
0.000]. Post Hoc pairwise comparison using the Tukey HSD test
method indicated that, the mean score for poultry waste treatment
effect was significantly different from every other manure type, also
the mean score for NPK fertilizer was significantly different from the
effect of palm waste, cattle dung, green manure and the control
effects. Collectively, the findings of the study revealed that poultry
waste application is effective in improving soil nutrients on the
growing of crops.

Keywords— Randomized complete block design, two-way ANOVA
test, multiple comparison tests, SPSS, optimization, Tukey HSD.

I.  INTRODUCTION

Whenever we want to allocate the available limited resources
for various competing activities for achieving our desired
objective, the issue of what to do how to do it becomes a
bugging problem. For managers, the problem of cost
minimization is their top priority and hence they need help in
making optimal decision by assigning/allocating resources at
the least cost level. It is the manager’s ability to make the best
decision in presence of uncertainty that makes him a good
practicing manager. Over the years, there have been postulated
statistical methods in enhancing decision making process in
various fields of endeavor including agriculture. One of the
known methods that have proved its worth in research and
problem solving situations is the Analysis of variance
(ANOVA).

In various research fields, there have being a growing
tendencies in evaluation differences between three or more
groups of means. A key statistical test in research fields
including, agriculture, education, biology, economics and
psychology, ANOVA is useful for analyzing datasets with
more than two groups. It allows comparisons to be made
between three or more groups of data.

Fraiman and Fraiman (2018) used the ANOVA model to
analyze a statistical comparison of brain networks and the
associated detection and identification problems. They tested

network differences between groups with ANOVA test.
Hajihassani, (2013) in his study developed a Latin square
design of ANOVA to model the factors affecting banking
industry efficiency. The aim of his study was to investigate the
influence of time, type banks and financial ratios of efficiency
accepted in Tehran stock exchange banks. His study
concluded that time and type bank do not the same effect on
the efficiency of banks but financial ratios have the same
effect on the efficiency banks at a = 0.05.

Bharathi and Natarajan (2010) used the ANOVA model to
examine cancer classification bioinformatics data. The study
was aimed at finding the smallest set of genes that can ensure
highly accurate classification of cancer from micro array data
by using supervised machine learning algorithms.

Rangriz et al., (2012) presented performance evaluation of
Iran cement companies based on A Hp and Topsis methods.
Purpose of his study is representing manners, which select the
problem and solve ranking optimally by multi criteria
decision-making methods and by high ability using the
ANOVA one way model. His findings revealed that the
ANOVA result was efficient in distinguishing the most
performed cement company in terms of production volume.

Resource allocation is an analysis of how scarce resources
are distributed in a process, and how scarce materials are
apportioned to units. This analysis takes into consideration the
accounting cost, economic cost, opportunity cost, and other
costs of resources. Allocation of resources is a central theme
in economics which is essentially a study of how resources are
allocated and is associated with economic efficiency and
maximization of utility. The allocation of the best type of
manure to growing of crops is crucial to farmers and most
crops in various environments depend on manures or
technologically advanced specie of a crop to grow effectively
well.

Soil nutrition is a major determinant in the level of crop
growth and corresponding yield. To improve the nutrition
level of the soil, several other studies have examined how
organic manures and chemical fertilizers influence the growth
of crop yields. The use of chemical fertilizers and organic
manure has both positive and negative effects on plant growth
and the soil. Chemical fertilizers are relatively inexpensive,
have high nutrient contents, and are rapidly taken up by plants.

However, the use of excess fertilizer can result in a number
of problems, such as nutrient loss, surface water and
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groundwater contamination, soil acidification or basification,
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I11. RESULTS AND DISCUSSION

TABLE 4: RCBD ANOVA Result
Dependent Variable: Growth (height) of cassava (cm)

Sources of Variation |Sums of Squares| df |Mean Square] F |Sig.
Soil Nutrient Effects 99.851 5 19.970  [39.719.000
Cassava Species Effect 723 3 .241 479 699
Error 13.575 27 .503°
Total 114.149 35

a. MS(Error)

From table 4 above, the result revealed that the soil
nutrient effect is significantly different with variance ratio
39.719 and a corresponding P = 0.000. The effect of the
cassava species on the growth of crops was highly
insignificant with variance ratio 0.479 and P > 0.05. This
result implies that the type of soil manure applied to growing
crops; possess varying level of effect on the crop yields
significantly. We generated a multiple comparison approach
towards obtaining the most significant soil nutrient manure in
improving cassava crop yield using the Tukey HSD method.

TABLE 5: Tukey HSD Significance Classification

Soil Manure type N 1 Subset 5
Green manure 6| 21.7833
Placebo 6| 21.8667
Cattle dung 6 24.9833
Palm waste 6 25.1000
NPK fertilizer 6 25.4000
Poultry waste 6 25.7833
Sig. 1.000 .393

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = .503.

a. Uses Harmonic Mean Sample Size = 6.000.

b. Alpha =0.05.

The result in table 5 is a classification of treatment factors
with significant difference into subsets. The Tukey HSD
classification presented the mean effect in an ascending order
of significance where the result indicated that treatment factor,
green manure and the placebo effects have no resourceful
effect in the improvement of cassava crop yield. However,
with the classification on subset 2, the means appear higher
than those in subset one, this implies that cattle dung, palm
waste, NPK fertilizer and poultry waste possess possible crop
yield improvement.

Table 6 examined the multiple pairwise comparisons to
highlight the treatment effect with the highest significant level.
The result contained in table 6 implies that the most effective
manure in improving crop Yyield is the poultry waste. Next to it
is NPK fertilizer, palm waste and cattle dung, which all
proved significant in increasing the height of cassava (yield).

IV. CONCLUSION AND RECOMMENDATION

This study evaluated a technique of optimizing the yield of
cassava crop with various forms of manure using a
randomized complete block design (RCBD). The result of the
study have been able to show that soil nutrients can be
optimized using RCBD model. The findings revealed that
optimally, the poultry waste is best for improving soil
nutrients for cultivating cassava. In the findings of this study,
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it was concluded that the RCBD model is efficient in
optimization problems. Also, farmers should try the practice
the use of poultry waste in growing their cassava crop instead
of using inorganic fertilizers which cost more and also
contains potential health effects.

TABLE 6: Tukey HSD Multiple Comparisons
Dependent Variable: Growth (height) of cassava (cm)

Mean 95% Confidence
(1 Soil (J) Soil Difference (- Std. sig Interval
Manure typeManure type J) Error "| Lower | Upper
Bound | Bound
Green 320000 |.40938|.000| 1.9457 | 4.4543
manure
NPK
Cattle dung | _fertlizer -.4167 .40938 |.908| -1.6710 | .8376
Palm waste -.1167 40938 [1.000 -1.3710 | 1.1376
Placebo 3.1167° |.40938 |.000| 1.8624 | 4.3710
Poultry waste -.8000 40938 |.393| -2.0543 | .4543
Cattledung | -3.2000" | .40938 |.000| -4.4543 | -1.9457
NPK 36167 | .40938|.000| -4.8710 | -2.3624
Green fertilizer
manure Palm waste -3.3167" 40938 |.000| -4.5710 | -2.0624
Placebo -.0833 .40938 [1.000| -1.3376 | 1.1710
Poultry waste]  -4.0000 .40938 |.000| -5.2543 | -2.7457
Cattle dung 4167 .40938[.908| -.8376 | 1.6710
Green 3.6167° | .40938|.000| 2.3624 | 4.8710
NPK manure
fertilizer Palm waste .3000 140938 |.976| -.9543 | 1.5543
Placebo 3.5333" |.40938.000| 2.2790 | 4.7876
Poultry waste -.3833 40938 |.933]| -1.6376 | .8710
Cattle dung 1167 .40938 [1.000| -1.1376 | 1.3710
Green 3.3167° | .40938|.000| 2.0624 | 4.5710
manure
Palm waste fN.P K 3000 |.40938|.976  -1.5543 | .9543
ertilizer
Placebo 3.2333" |.40938|.000| 1.9790 | 4.4876
Poultry waste]  -.6833 40938 | 563| -1.9376 | .5710
Cattledung | -3.1167" | .40938|.000| -4.3710 | -1.8624
Green 0833 | .40938 1.000 -1.1710 | 1.3376
manure
Placebo NPK "
fertilizer -3.5333 .40938 |.000 | -4.7876 | -2.2790
Palmwaste | -3.2333" |.40938 |.000| -4.4876 | -1.9790
Poultry waste]  -3.9167" | .40938 |.000| -5.1710 | -2.6624
Cattle dung .8000 40938 |.393| -.4543 | 2.0543
Green 40000 |.40938|.000| 2.7457 | 5.2543
manure
Poultry waste fN.P K 3833 |.40938|.933| -8710 | 1.6376
ertilizer
Palm waste .6833 40938 | .563| -.5710 | 1.9376
Placebo 3.9167° |.40938|.000| 2.6624 | 5.1710

Based on observed means.
The error term is Mean Square(Error) = .503.
*. The mean difference is significant at the 0.05 level.
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