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ABSTRACT

The development of Computer. and its Soitware packages to aid m solving complex

organisational probiems can be seen as a bisssing &s it bas meaningfully improved the

activities in the world scientifically and technologically

Y-

However, this project has
successfully developad a program using Basic Language that is capsivle of evaluating the
effect of Nitrogenous {eriilizars and the effect of pesticides on crops. Siziistical analysis used

is analysie of variance (ANOVA). The analysis as restricted io Randonused Complete Biock

decisions and

Design and Latin Square Design helped in making meaningd

recommendations.
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GCHAPTER OME

1.0 GENERAL INTRODUCTION:

Based con the assumption ihar new knowiedge 1s most often obtained by careful
analysis, and interpreiation of data. It is important that censiderable thought and effort be
g{\fen to learning their coliection in order that meximum information be obtaired for the least
expenditure of resourcss.

In designing an experiment obiectives wust be stated cleai s questions 1o be
answered, Hypothesic to be tested and effecis to be estimated. Tt 15 exiromely naportant 10
defline clearly the population for which inferences are o be drawn and a0 gie thei populetion
randomly. By definition, an experimental could be a planned enquiry (o obioin nev jacis or
to confirm or deny ine result of previcus enperimenis where sush nquiry will aid in
administrative decisions such as recommandation of o variely, Procedure of type of an
application or treatment. An impeortant objective of erpernmentation could be to discover
some things about a particular process or to compare the effect of severai conditions on some
phenomena.

In this project, we shail employ the use of computer system with an aid o BASIC
Programmable language that is interactive in nature to carry ouf ananeis of variance o the
data collected, which marks the bases of rejection or acceptance. 70 Thpothesis that will

in which n

lead to vaiid deciston-making. For an example in consi
varieties of crops are planted on several ecre lois and iheir vields 1 or scre tecordzsd. The
interest is in testing the null hypoethesis that the r varieties of crop produce equal vields on the
average. To test for the equality of several means simultaneousty, = employ a technique

called analysis of variance.




@
7
H

1

The analysis of variance is a method for splitting the total variation of our data into

meaningful componenis that measure differont cources of vasation. In the experiment, we
obtain two componeits; first measuring ihe variation due o experimenial error and the
second measuring variation due 1o experimental ewrer plus any variation due to the difierent
varieties of crop or treatments. In doing this, set of observation may b2 classified according
to two criteria at once by means of a rectanguiar array in witch the 2olomns represeni one
criterion of classification and the rows represeni a second criterton o] classification. For

example the first array may be the yield of the crops using different Hnds of fertthizer. The

w for which we

yields are obtaired. FEach treatment combinalion <zfines a cell m our ooy

have obtained a singular obsarvation.

The n varieties of crops layout only 15 called one-way classifs
variance 15 called one-way analysis of vuitance. While that of obscrvations classified
according to two criteria at once by means of vectangular array of rows and columns is called
Two-way e¢lassification and is analvsis jg called Two-way analvsis o0 vaniance. Al times
more than two criteria may be of interest such as row, column and toayiment. One of the
appropriate analysis 10 be used is Latin-Square Deagign,

1.2 AN AND ORIECHVES.

The aim of this project is {0 use a computer programmable lanpige of BASIC, with

the aid of appropriate algorithm, then write an interactive program ihat will cerry out an
analysis of variance of both Two-way classification and that of Latin Sqoere Design. The
ANOVA tables will aid in evaluating the foilowing.

1. The column (crop) effect is that is; the prasence of signifizant variations in the

1

average yields of different varielies of crops and row (ferti

er) effect on the crop

yield for Two-way classification.

ation and s analysis of




2. To evaluate thz presence ¢f significant variations in row, column and treatment
effect for Latin-Square Dosign

recomrendation(s) that will aid the Agronomist on

\

3. Conclusively give adequais
the use of varieties of crops, fertiiizers as well as arrangement of crops and
wavs of assigning treatments to crops so as to maximise vields.

1.3 JUSTIFICATION OF STUDY.

The aid, the world of Compuier has brought inte Technelogreal development in
almost all fields oflife can not be over emphasized. The field of agricuiture is not left behind.
Therefore it is quite justifiable to evaluate the means of improving agricuitural productive
efliciency and accuracy, which will lead to the realisation of the global ohiective (food for all
by the Year 2000).

The introduction of ANOVA in Agriculture has not ordy helpon i vield of crops but
has also contributed in time saving, impirove qualities and cuipit of faim producis. Tt now
becomes necessary thai factors that effects yield positively or negatively be evalualed if
desired objeciives st be realisad.
MOTIVATION.

Agriculiural Sector of any national econemy is to be a focus i e nation must be

sustained food wise. Hence the use of Computer technology to improve e productivity of

agricuitural products chould be the major concern of the nation if the reople’s standard of

living is to be improved. On this the writer is motivaied i carry out 'his piece of work.
1.4 SCOFE OF STUDY

The scope of this project is on the vse of Computer programmalie BASIC language to
wiile a program that will analyse experimentaiion on the use of ANOVA to determine the
vield of mzize planis due 1o species as well as fertilizer effect on vield (co. The data is

ollected from Naticnal Cereals Rescarch Institute Badeggi in Bida of Niger Siate.

g s




CHAPTER TWO

2.0  UITERATURE REVIEW.

A statistical design is a plan for the collection and analysis of data. It is essential io
have a carefully thought out plan for the collection and analyvsis of duta. Where this 18 not
properly done, inferences drawn are likely to be proved wrong,

Data are the fundamentals of statistics and designs are the foreruvners of data. The
techniquz of the collection of data and the meihodology of their analysis nave a great bearing
with the reliabiiity of the results arrived at. Therefore, in any statistica. enquiry, the problein
e selection of an

of collecting and aralysing data must be very carefully considered

efficient design requires carefid planning 0 advance of date co'lertion and andlysis

ol enquiny eniicely

[oy]

Thoughtlessness in selection of a design is very likely 1o make the ste
Lxéeiess. A detailed analysis of the actual data involves bugs cost and inhoor and therefore i
is imperative thai ar efficient design must be selected. This can be donz only by visualizing
the analysis of data obtainable in different plans and keeping 0 mind thets standard error and
cost. The design that gives the smallest sampling errct 1s supposed [0 e best design for a
perticular imvestigation.

EXPERIMENTAL DESIGNG,

who did pioneering worl in ithe area ¢f expenimenial designs

It was F.A i1
pariicularly in the field of agricultural research. In 1935 he laid foundation for the subiect in

his monumental work entitled.
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“The Designs of Experiments.” Since ihen ihe theary of experimental design has been
further developed and its range of application now extends to not only all taboratory sciences,
both basic and applied but even to business and social sciencas.

Experimental desigus concern ihe arranging of ireatmenis ¢r ~ariables wm such a

manner that the inferences and conclusions regaiding the effects of those ireatmenis can be

asily done and their reliability measored. Experiments are made with 1 view to find the
validity of a particular hypothesis and to have an idea about the extent ot the reliability that
can be placed on a perticular conzlusion arrived =i, If 2 physician wanis 0 know whether a
particular drug whicit has been invenied will be beneficial in the treaiment of a pariicular

disease or if a farmer wanls to know whether a new tvpe of fertiliser will give him Detier

vields. He will fraree his investigation inr terms of some suiable hyvoothesis.  After this be

will design an experiment to find out whether the hvpothesis that ke bag rresumed 15 correct
or whether it is wrong and consequently has 1o be rejfectad. The seleciion of the design will

have a very great bearing with the accuiacy of the ultimate resulte. v a wrong design is

D o
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selected 1t is quite lik=ly that the conzlusion arrived al may be absoluic

W doubis ars bound (o arize

3
A
£

course of investigation ¢r experimentation many complication:

and uniess they are removed the experimentz! design will not be adequuic.
in this projest, Randeomised Complete Block esign and L:tiu-Sguars Dasign of
Siandard order shali be used. An apprepriate Basic Programmable language that is interactive

shall be use

Definiiion of Terms,

1. Experiment: An experiment is an operation designed to discover something unknown

ot to establish it when discoverad.




2.

Design:  Design is concerned with the arrangement of configuration of the

independent variables (or factors) in @ enparimental region 5o as to achieve the desired

objective.

3.

2

6.

9.

7

Experimental Design: it is the siudy of meihods and procedures in experimentation so
as to minimize the experimental errors tirought

i. Suitable device of treatinenis.

1 e . ooy al jvinteriale
il Adequate arrangeimert of expsrimental maieniels,
1. Suiralile allocation sysien.,

iy Appropriats analviical techinique.

V. Relevent, valid mferences.

Factor: Factor is a quality of property according to which the dais v clasaified. Factor
could be cne or two or more e.g vaniety of piants and tvnes of foriiivzers.

Levei of Factor: Is 2 category of a facior i.e. various possitle values of ithose factors are
levels of the faciors.

Treaimeni; A particular level or a cerabination of levels is called rcatment.
Experimental Plot (Unity: This v the smalizst vait or porticn of the experimental
domain that may be combination with & treatiaent 1o generate & oliservation.
Randomisation: Is the assignment of treaiment to experimental Lnits in a random order
such that each treatment has an egual chance of being tested unacr the most favourable

conditions and possivle sources of variation mav not cause systeatic arror.

Replication: Is the repetition of wreaiment two or more timas.

EXPERIMENTATION STEPS,

The selection of a procedure for research depends, (o 2 large exient, on the subjec

matter i which the research s being conducied and on the objectives o the research. The

SR—
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research might be descriptive and involve e sumpling survey, or it might involve a controlled
experiment or series of experiments. When an experimeni is involved there are a number of
considerations that should be carefully thought through if' it is to be a success. The following

are some of the more important sieps 1o be taken,

1.' Definition of the Probleny: The first step in problem solving 15 io state the problem
clearly and concisely. I the problem can not be definad, there is litile chance of it ever
bzing solve. With the definiticn of the probier, questions can be formulated which will
iead to solution.

2. Statement of Cobjectives: This .may be in the form of questions ic be answered, The
hypothesis to be tesied, or the effects to be estimated. Objectives should be written out
in precise terms, order of importance and s?‘xouid not be vague o7 150 ambigucus.

3. Selection of treatments.

4. Selection of Experimental Material.

5. Selection of experimental design.

6. Selection of the Units for observation and the number of veplicztinns. ie deciding on
the size and shape of field plots.

7. Centrol of the effects of the adjacent units on each other. This is usually accomplished
through the use of border rows and by randomization of {reatmen's.

8.  Consideration of data to be collected.

9’. Outlining Statistical analysis and Summarization of results. This involve writing out
the sources of variation and associated degrees of freedom in the analysis of variance.

10.  Conducting the experiment.

11, Analysing data and interpreting resulis.

P
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12, Preparation of & complete, readabiz vrd correct repo:i of vesearch.

PESTICIDES.

The term is used very broadly to inclale
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- All Chemical preducis miended for use in the prevention or cosiro

and weeds 1a crops.

SOomam

- All chemical products used to protect harvested producis againg’ cesds and disenses,
- All chemical producis used to eradicate meizrial mosquitoes or i nie catile of ticks, efc.

There are hundreds of pesiicides. These con be classified v aifferent ways. One

method of classification is by type of pest or disease against whick 11 is effective.

Pesticidz Group Effective Apainst,

Insecticides fasects

Fungicides Fungal Diseases (Funpi)
Herbicides Weeds

Nematicides etc. Mematodes {earthworsni)

Some pesticides are effective ouly against a spectiic pest or tirzaze. The eifect of
many pesiicides is less selective, however, and these can kill a vatisty of animals or plant
spectes. The classification of pesticides according to their degree of hazard 1o man, and
accerding to chemicel compaosition.

NITROGEN

Mitrogen is the first niember of greup ¥ of periedic Table. The stamic number of

<o

-

nitrcgen is 7 and iis simplest electronie configuratisn can be represeniad as 2, 5. Thus

nitrogen exhibits a covalency of three. 1t also exhibits a covalency of five. Nitrogen is of

great




1mport9nt in maintaining the fertlity of zcil. The farvliy of s0il depends in part on the

presence in the soil of certain chenicai elements. so elements or noiassium, Nilrogen,

and Phesphorus. togeiher with traces of iron, sulphur, aixd others. ¥t i obvious that unless

nitrogen is continually supplied to the soil to balance ihe loss suffered by removal of crops,

the fertility of the scil wil decrease and iz yield become meagre. Nitro g fertilizers are also

5T

used to make good the loss of nitrogen. Thesz ferilizers fall into the {iiowing classes.

1. Ammonium tetraoxosulphate (VI derived from armnmonia.

2. Fertilizers produced by marmfacture, using o niirogen of the air

3. Farmyard manuvre,

4

4. Sodium aitrate from the daposits of this substance in Chile - *Chilz Taltpetre’
In this project, we shall i n'-,festigam ihe eﬁ-:a(:t of pesticide and various furms of

Nrrogenous fertilizer on crop yields.  Still in this project, Hma bean seediing emerged from

100 seeds planted per plot Fo and F, are 0 and 22/3 02 fungicide/100 1h seed respectively.
Io, Iy and I, are 0, 1/6, and 1/3 0Z nseciicide /100 1b seed, respeciively.

The effects of these (reatiments shall be investipated.

Further analysis shall also be done to investigate the effect of tittogen fertilizer on

the sugar root vields. They are about {ive Nitrogenous fariilizers and cne control on per acic.

The five applied 1o give 100 b of Nitrogen per acre and 2 non feriilized contral. The
fertilizers are:

A) (NHy) S04 - Ammonium Sulphate

R) NH, NO3 - Aminonium Witrate

0) Co (NHy)» - Cobalt Amimonia

D) Ca (NO3)» - Calcium Niirate ‘

BE) Na NOj - Sodivm Nitrate

S
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) No Nitrogen - Nitrogen Wut Appliza.

Y

ANALYSIS OF VARIANCE (ANMOVAS
It was R.A. Fisher who intreduced the terin “Varionce™ in the analysis of siatistical
data. Tisher developed an elaborate technique of analysing ibe variances of two or more
series for the purposs of studying their characteristics. Variance is iho squars of standard
de wm a of a series and givas an idea about the vanabiiity of the vilues of various items
from the mean of the scries.
The technique of variance analysis oiiginaled in agriculfural resenrch where the effect
of variors types of soils on the ouiput or the effect on ihe technicve of the analysis of
variance was found to be extremely useful in all iypes of researches whore the effects of one

etermined on the wasis of anumber of

4

or two variablas on a problem under study had to be d
experiments conductzd simuitaneously. This variance analysis can tell us whether different
sample data classified on the basis of single variakls are

meaningful. Ii can also provide meaningful comparisons of samaple dain which have been
simultaneously classified on the basis of two variables. The variancs analvsis studies the
significance of the difference in means by analvsing variance. The vuiiaace will differ only
when the means are significantly different.

ASSUMPTIONS OF I-TEST

1. That the Universe from which the sampiss are drawn follows the properties of standard
normal curve or i other words the Universe iz normally disteibyiod
2. That the samples drawn frotn the Uniiverse are random and indenendent in each other

3. That the variance of the population frem which sample have been taken do not

significantly differ from one another.

ol R A O AT T 2 S

R
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VARIANCE ANALYSES IN TWO-WAY CLASSIFICATION
(One observation per-cell)
In one-way classification we take into accouni the effect of onlv one variable. I there

is a two-way classificaiion the effect of two variable can be studied.

and

The procedure of anelysic in a two-way classification is; Total

rows. The effect of ane factor 15 siudied through the column wise figures and totals and of

=

~

the other through the row-wise Ngures and toials. The variante is calculated for both the

colunins and rows and they are compared with tha yesidual variance ¢+ ervor

s

o PR
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TABLE OF ANOVA IN A TWO-WAY CLASSIFICATION o
Source of | Sum of square PDovres o? ficedom Nean Square Variation Ration (F-
Variation ) Ratie)
Between Block SSB | \’IK‘B = }‘
! Between £ (Z-1) M8, =F,,
Treatment MSg
Between Term 553 (C-D{r-1) MSp=88; -
(C-1)(r-1 )
TOTAL SSr G0 - o -

Note that ; C = T2 ~is the coirection factor

bt
Where
S8 = .deL i
-2 <
k)str - "—1 'l [ (
b
S5g = SS'Toml - 58g - SSf r
SSTou =17 - C
Where.

SSy = Sum of Squares due to block
SSt; = Sum of Squares due to treatment
SSp = Sum of Squares due to error
SS = Sum of Squares due to total,

MSp = Mean Square due to block

M3, . = Mean Square due to treaiment
MSg = Mean Square due to error.

The Model is given by:

Where; §j represents the block effect
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Ti represents the treaiment effect
e;j represents the Kancom error tsrm
Yy represents effect due fo treatment i in block |

The medels Assumptions are:

) . . ) 5
i) g;ps are independently M (O, 6,75
i) Ti's are indepandently N(G, 3%

1i1) f31°s are independently N{O, 632')
HYPOTHESES

Case I

HCIH::tz:% -------------- bt = ij!:O
i.e (No treaiment effect)
Hj @ty =0 for at izasi one value of i
(There is treatment effect 4t least for one)
At o level of significance.
Decision Rule:
Reject Ho iU 1 (Freatment > Py (1) (-D(b-1)
Otherwise do not reject Ho, and conclude accordingly.
Case 1L
H02b1=b22b3 - = bj:—'o

i.e (No block efiect)

Hjp @ by # Oforatleast ong value of

(There is block effect)

At o level of significance.
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Decisicn Rule:
Reject Ho if ¥ (Block) > Fr.o (b-13) (-1 (b1}

Otherwise do not reject Ho; and conci
LATIN SQUARE DESIGNS.

A Latin Square of size P or a P x P Latin Square is an arrangement of P letters each
repeated P times in a Square array of size P in such a way that each i2iter appears exacily
once in each row and in each column. Further definition of Latin Squere design siales that it
is an M x M Square arrangemeni of M treaiments denoied by Latin leiters A, B, C, -~ Z i1
M2 Plots such that each treatment cce gach row once and in eace column onee.

Latin-8quare design provides a means of invesitesting the effec! olthvee factors at the
same period, there are no interactions between the factors or the internciion is assumed 1o be
effect, 1t 1s aiso called a three dimensionsl desige. The rows

negligible compared to the main

the columms constiiule a factor each while the freatrmen constitutey *he third facior. Wo

Q.

an
have standard and non-standard Latin-Square design. A standard iaiin Square s one in
which the first row and the first column consist of letters wrilten 11 zo alphabetical order
while non-standard are not wriiten in an aiphabetical order. In Laiia Square, hypothesis on
the significant effect on row, column and treatmert (leiter) are investipaiad.

THE LATIN-SQUARE MCDEL.

The model is given by:

Yig = U + o + 1) + By + e

Where;
h

- . . L . -t] oo . .
Yix is the obsiruction in the i row, i column of the k™ treaiment.

U is a constant 1.2 overall mean.

i i G e
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ni is the effect on the i"row

j is the effect on the j™ colurns.

by is the effect of the k™ treatment.

eiik 1s the error associated with the Yy chiservation.

ANOVA TABLE FCR LATIN SQUARE

SV ;

Rows Plyy’.-C = S8 (p-1) SSw/p-l | MSR/MSE
Columrs PUZY?-C = 85¢ W{;)--E) Se/n- o MSC/VSE
Letter >1>“v2, ,,(, 88 (p-1) SSi/p-1 _“f’: MSL/MSE
Error $87=95 -590-53p-531, (p-Dp-2) SS/(p-1P-2) -
Total zzzyzﬁkr-c ss G - i

Where C =" 2.. R 22,
p?

ASSUMPTIONS OF LATIN-SQUARE PESIGN

1. Normality: Any random variabie 12 the model ts assumed o te nomally distributed.

2. Independence: All the experimental effects are muiuaily deﬂ sadent.

3. Homoscastasticily: Constant vanance, the varionce of the random varigble in the
model do not depend on the subscrini.

LIMITATIONS OF LATIN-SQUARE DESIGN,

1. It ignores interactions thus if interaction is present, the ordinate of the experimental

effect are adversely affected.

2. in the basic design all factors are made to apnear at the same M level, and this is a
limitation on the basic design since in reai life all experimental factors 1o 2ot usually occur at

the same expernimenial level

The basic Laiin Square is ned used when the experiment invalve inree or more than

L2

three factors. In this case, a graeco-Latin Square becomes mere appropriaie.
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STATISTICAL HYPOTHESES AND TESTS OF SIGNIWFICANCE.

The statistical procedure for comivaiing two or mare Lrzalment maeans employs (he use
of an assumption calied the null hvpotbosis, which aosvrmes that the treaiments have no effect.
We then proceed to test the probability that waeans are divergent as those of our samples
would occur by chance alone if the samples were indeed random seinples {rom normally
gistributed populations with squal means and vacance. I cur unshsis lew
conciusion that we couid expect ruch mean differences quite frequent!s by chance, we donot
reject the nuil hvpothesis and conclude thai we have ro good eviderce of a real treatment

rences would rzrelv oceur in vandom

effect. I the analysis indicate that
samples drawn from populations with 2qual means and variance, we reject the null hypothesis
and conciude that at i2ast one treatment had a rea! effect. At least ane o the means is said to
be significantly different from the others.

if the probability is 5% or less that the observed vanetion among means could occur
bv chance, we say thet the means are significantly different I the puobability s 1%or leas
that the observed wariation among means could be expected (0 oscur by chance, the
differences are said to be highly significant.

By definition we could deline hypothesis as a testable opinic or believe. There are
two types of errors in hypoihesis testing;  Typel Error and Typell i

A type 1 Error is made when a {rue null hypothesis is rejecter when it is {rua. o

is the probabiiity that Type 1 Error is made. B Is also calied ih: tevel of sigrdficans or

size of Typz 1 Error

A Type 11 Eiror is madz when ihe false null hypothesis is accepted or when null

hypothesis is accepted when it is false [3 Is the probability thai Typs }i Frror iz made.
The complement of P j.e [1- B). which is probability of rejecting the nul hypoihesis

when 1t is false, is called * ‘Power of a statistical tast®”

A, P S B
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COMUTER PROGRAMMING WITH BASIC TLANGUAGE.In this review, i 15 imporiant
we look at what computer is before talking sbout compiier rograraming and languages.

A computer i¢ said to be a machine, which accepts data rom (oput device, perform
arithmetic and logical operations in accordance with a predefined programn and finally
transfer the processed data to an ouiput dlcvm, either for further processing or in final form. It
has a further capabiity of stoting daia a8 may be required.

For a compuwior o be conticiled, if roquires writing a progrem 2nd this process is
referred to as progranmaivg. Thersfore a program can be defined 21 3 5t of sequence of
instructions, which informs a computer of the stess requirad for achioving a defined tagk.
Each instruction defines a basic cperation 1o be performed, dentifies e address of the data
to be processed, the peripheral device (input or output device) 10 bz vaad. However. the act

of giving instructions £3 the Comnirter is made paossivle through the Conputer programming

Languages. A programmirg langiaage is simiply the mede of communizuiing (o Compuier. 8
is in the form of an ariiticially defined set of characters, symbels and words plus the rules for
combining ihese characiers, svinbols and words nto weavinglal cormuanications. 50
desigred to be convenientty used by human beings in developing prog s,
BASIC is the acronym for Beginners. Ali-purpose svinbolic ms:ruction code. Iis
ceveloped at Detmenuth College tn 1903, Basic is & high level Jangua o designed for people
who have no prior programming expericnce and is one of the easiest of alf programming
language to learn. i is widely uced in programming scieniific, mathamatizal and many
business problems. Cae good thing ebent BASIC is that it encourages ng the program
in an inizractive mode. As soon as the user submils a pregram and somie data 1o the computer,

the computer executes the program, produces the resull back 1o the user iy wiately. Ancther very

vital characteristic of BASIC is lts availabitity on ali Disk Onerating Svsten (DO,

S

¢
¥
¥
£
;
£
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There are BASIC Interpreters and BASIC Coripilers depending on the version of DOS
availablz. The versions are;
I. GWRBASIC available on DO 3.3
2. BASIC and BASICA availabis on DOS 4.21.
3. QBASIC available on DOS 5 ana above.
it should be noted thai CWBASIC, BASIC and BASICA are intsrpreter while

QBASIC is a Compiler.
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CHAPTER THREE

SYSTEM ANALYSIS AND DESIGH

2\
ot

INTRODUCTION

Just as it is known that computer is composed of various forms of software, so the
procedure for computerising 2 preblem is made more complex by 2 1evz2 area of coravuiing
which is called Para computing, and of which systam znalysis and dusicn form the majer
part. One of its main functions is to convert on existing manual systernt inio a compuierized
system. In system analysis and design the concemn is usually wih man made sysiem
involving mput, processes and outpuis. A sysiem can be regarded as ™ a set of inierscting
elements respending to inputs to preduce outpuls.
DEFINITION OF SVETEM

System analysis is defined as the methods of determuning hove test Lo use computer
| with other resources o perform task which meet information need of v organisation,
GENERAL SYSTEM THRORY

The emphasis of system theory Is not only to exemine and aneiyee the individuzal part

totality were the

of a system or organisation but also il is vital that the system is viewed ac a
whoele is greater thar the sum of the paris,
The general system thoory was developed o provide and unifying bases for the scientific

discipline such as Physics, Chemistry, Biology eie. that arcse because ol individua! scientific

<

discipline. However, the gzneral cvstem theory applies lo other aciivities as well. These

include Business, Government, and Agriculture etc. The theory iends {0 bring order and

«‘:‘)

structure to chaos, Segmentation and complexity. At the same time, his theory iakes inlo

account the dynamics of change and the uncertain'y that exist in the viiverse.




to the manual system currently used in

At this poimnt, i becornas nece

i7e
LR

determining the effect of feritiizer applicabicn (Chemicals) and the meihods of arrangement

(rows and columns) on crop yield. This is to ses how best computer apniication could be

used for more efficient production. The siudy of this chapter will rezuit in the design and

implementation of the pronosed svstern to be appliad.

PROBLEM (DENVIVICATION

wentify its nature and

oreby w0

Problem iwestification 1s the reviews of current sy

1

scope of problem that gives room for re-evaluation of the current of sxisting old sysiem.

Araong othier probiems that could be identified are G2 magnitedes of G oroblem {ma;

orrectly defined ete. This is t¢ enable the analyst 10

mmor).
provide the best way of seiving the exiting problem.

A look at the manual system used by ihe siaiistics deparimeni of National Research

=
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Instifute Badeggi in analvsing cwises of varation in farm products, th

34
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identified are as {Gilcws:

wion 15 tedious, tiring and highli

- £ om rerian
g The marmal system of avelu

:‘,.

b. Misplacement, smishandling and 1oss of previous cald
c. There may be delay in evaination due to human wealiwesy Move time being

cotsumed using manual sysiem.

d. More often than not, human errers do result using nanal svsem.

The method sy be found nefficient

.(’.)

FEASIBILITY STUN Y

This is o defermine whether a solution (o the preblent is feasit!e, This is to prevent
wasting many veats or months of effort and money in trving to evalusis aud execute a project
that 1s too large, unconiroliable or impossible (o carry oul. The feasil ity study is a minjature

systems analysis and design efforts that eniails an exploration of alisinaiives design coiions




b
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and an analysis of the costs and benefiis of each aliernative. If the study seems to be realistic

in their potential cosis and benefits, thon the project preceeds to the naxi phase bt if not it

can be terminated.

e

The major studies that are normally evaivated ara

=

olioyee,

Operatiornal feasibility: This study is concemed with the workability of the

a.
proposed svstein when developed end impicmented. The oozvetional feasibility of
the proposed system was carvied cut and was founa to be cnerationally feasible.

b. Technical {easihiliiy: This test seeks to clariy 30 the proposed svstem can be
achieved with the current equinment, that § exising scfiware technelogy PC
models, an:d personnel. However ¢ was found that N.C R Sas coimputers with the
software that 15 capable of evaluating fhe anaivsis. But o analysts have to be
trained on the use of the proposad system for efficicacy.

C. Economical/ficancial feasibility: The cost of implementaiion of new svstem be

relatively recsorable and affordable by the organisation.
CPERATION O THE CURRENT SYSTEM
The system under review or investigation nceds {0 be well wnderstood. This is 1o

s ond analysis used in

enable analysis, design and recomnmendations. The experimental des
the current systom are Latin square des:gn and randomiced complets bicck design of manual
operation.
TESTING FOR TRE SIGMIFICANCE OF MODEL

Parameter Estimates Using ANOVA The medel for Latin Squara Design is, Yik =
+ai+ 1)+ BK + ey
Analysis to cevaluate the effcct of the five different 100 ib of Niirouen Le. (MNH )50,

NHNQ:, Co (NHz), Ca {NG3), Na NO; and a non-fertilised coptrai on sugar roof yield

in tons.

e
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Hypothesis
Casel
Ho. Ti=Ty=T:=Ta=Ts=Tc=0
Hi: TY £ O for at least one iih {reatment
a=0.05
Decision Rule: Reject Ho if F- ration is greater then F"® (6-1), (6-2) (6-1)=2.71
Case I
Analysis to evaluate row arrangement effect on the five different 100 1b of Nitrogen and a
non-fertilized control and sugar root yizlds in tons.
Ho U=W=B= =05 =0 =0
Hi= o 0for at least on i row ¢ = 0.05
Decision Rule Reject Ho if F-ration Row is greaier that F e 6-1), (6-2) (6-1y=2.71
Case I1I
Analsfsis to evaluate column arrangement effect on the five different 10010 of Nitrogen and a
non-fertilized control on sugar root yields in tons.
Ho=pi=P=3:=-Bs=P5=Ps=0
Ho = By # 0 for at least one k™ column
a=0.05
Decision Rule;, Reject H, if F- ratio-coluran is greater thau F™® (6-1)(6-2)(6-1) = 2.7}
The model for Compieie Randoinised
Block Design is |
Yij=U+Ti+pj+ejj
Analysis to evaluate treatment effect of F, aid F, are 0 and 22/3 oz fungicide/: 00Ib seed of
lima bean scedling respectively and L, 1) and I, are 0, 1/6 and 1/3 oz insecticicz/100 Ib seed

respectively of the same lima been seedling.
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Casel

pothesis:

. 41
H; : Ti# 0 for at least ons i

a=0.03

. P T A .
Dacision Rule: Reject Ho i F-Ration treatment 1s greater them F {6 D (6-1) (6-1)y=4.56

Case il
Analysis to evaluaie colwnin (Block) arrangement offact of fungicide sud Insecticide/100 b
of lina bean seedling.
Hypothesis
Ho Bi=Pe=ps=Pi=s=c

110 P # 0 for at leasi one jth

g =005

Decision Rule: Reject Ho if F- Ratio Block is greater than % (5-1),76- 1 3{5-1)= 5.80

SYSTEM DESIG

o 1

When a systein has bzen analysed aud the problem hes been defined and approved by

the management. The question that arises 1s where {o commence the Jesign of aiternatives (o
the current system. The foillowing techniques give a logical sequence mowhich 1o design the

various elements of #n a'ternative system.

The sequence of activitizs to be parformed in designing 4 new syelem is ps toliows:

I. Look at ithe Objective of the new systen,
2. Review sl censiraints for the proposed s
3. Design the outputs that will be produced under ihe new svaiem.
4 Dresign the processing steps that will be needed to produca the desired cutpizt

e.g sysiem Acw chart.

J—
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5. Design the necessary input.

6. Incorjorate necassary €nia!s.

7. Design fecdback procedures

2. Prepare 2 plan o instell the new systera 1f management approves the design.
9. Prepare cost analysis to show management in quaniilative rather then

qualitative ternis, tie e can accure fromy smplemerdaton of the
proposed system

WEW SYSTEM DESIGN CRITERIA,

L Volume: The proscsed sysiem is desigeed to handle larze amowit of data for
evaluation.

2, Simplicity: The sysiern though designad (o handle wolole operations of
computation or evaluaiion should be simnle to nes.

3. Feastbility: This syslern can operate i a dyaainic rather then 207ic environinen

4. Security: The secarily of a svstem should be taken talo SO ation, such thal the
output repetts are provided only 1o the authorised users

5. Eficiency: The systemn should be desired to be olhigh efliciency ensuring the best
ouiput of the desired evaluation.

6. Users friendly: The sysiem shouid be designed in such a wav that it simply gives

the operaiors a choice of different transaction for impizmenisiion
INPUT BESIGHN
Input design is one of the items of elevuenis of design. ir: designing a system, ihe type
of input media, daia collection metheds, volume of input dosumenss and design of input

layouts. The designer must decide what fifes is needed to retain date Tor producing desired

reports e.g. (cart files, disk files tape files eic.)




s it R L

]

Inpui Specification

In designing a new system the mput specification reauires the Milowing:

a. Yields of sugsr roots according to celi in tones due to fertilizers.
b. Yields of lima bear seedling according to ceil due to fungicide and insecticide
apphed.

QUTPUT DESIG
This aspect of design work compels or requires the analyst to work vary closely with the
users or those that needed the output. Ouiput desipa s established as a final check on e
a'ccuracy of the procassed data.

In design outputs the time that the reported and the asthorized users of the report and

L

the objective of the analvsis should be considared.

T30

QUTPUT SPECIFICA
(pected from the new sysiem are:-
a) F-ratio for Treatrnent effect for Latin Square Design

b) F-ratic for Row eiTect for Latin Square Design

c¢)  F-ratio for Column effect for Latin Sqnare Design
d)  F-ratio for ireatment =ffect for Compiete Randomised Bloci Diesign

e) F-ratio for Column {Block) effect for Complete Rardomised lock Design
Data control: Data control refers to as the exercise of cross checking mmasures 1o regulate a
systein 50 that it preduce the design ouiput or result. Daia control ersurzs correct necessary

dale evaluation or processing.

k;’_

COST BENEFIT AMALYSIS
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A cost benefit analysis is necessary to dsiermine economic feasivility. The primary
objective of cost beneiit analysis is 1o find our whether 1 s econowmically worthwhile 1o
invest ia the project.

Some of the elements of cost, which must be coasidersd by & management cost

accoumant, include;

a) Equipment eost (capitalleasing ¢osts ¢L computer and

b) Installation cost fmew butlding wnere thers s non or if ngcessary 12 ¢

¢)  Developmeni cost {(sofiwars consulancy CRANSE OVEr £O318)
¢) Fersonnal aning, stafl recruitmend, reiocatinn, stafl . Taries) alinwence and

pensions were neaded. Redundaney povement, overhends.

e) Oparaiing cost
- Consumable inaterial (tape, cards, disk, statinneries)
- MWainienance cost

- Insurance/power/ielepnone cost

uj

janding by arrangements
- Comprehensive cost of alf2rative mathod

The beneltis for such projocts ave based on the problems that 0 snalysis are (o solve

or aims {0 achieve i ferms of monetarv gaii, proit masimization, coul i
saved risit reduced comples pioblem simphified, task i maaual rotheds of analbysis
overcome &.{.¢
For the interest of this project, the following skeletal possible cost implications and
benefifs are siated.
I CTX Branded computer system maode! V.L 400 865 000,00
2 Laserder Printer FOO model C-I22A (U cosONSC.000.00

3 Nulec (1600 AV) Stabiliver ~ N6,000.00

LT

4 Uninterrupted Power 8 supply (U.P.8) ~318,000.00
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Model, BK 650H APC
Air conditioner {Thermeecol} W45, G0N0

Extension cabies (with fuse)-N33,000.00

Installation cost per onz PC-N3,500.00
Well carpeted coraputer room of 220 by 15{ts with furniture

Cflice accoramodation of the staff with fiuniture and & protectad ra2om for back up.

ik

Operailon (runaing; cost cluding well connecied telephone colle, power supply,

stationeries etc.
Personnel cost: This is based on the management cogoiiation or governmental policy on
salaries and sllowances. The following staft mav be raquired,
Management Service Director
Data Processiing Manager.
Operation Manzgex
Programming Manager
Svstem Analysis and Design Manager
mputer Operalor
Sysiem Programmer
Systern Analyst

Data Input Cler

Maintenance Technician

The management may decide to send some of the old staff for “raining on the use of

51

N N ar Yy Y M
compuier, development of sottware package and analysis so @5 (0 minimize personnel cosi

5

Benefits:

In an agricultural research instirute, the sole objects of the orpanisation is to discover

the best chemicals (fertilizers) or method of farming that can be applied to yield the
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maximum output and conirol weeds and pest. Over the vears millions of money are lost on
trials and error method, jus: to verify the best fartilizer thae 88 a crop Lo by weeds and pest.
But with this analysis it is believed that maximuem vield which will lead to mass

production of form product for the nation will be achieved.

Good technical advise will be given to minor formers or citers who are in farm

industry on the use of chemicals.

Commuolex jobs in the organisation that have heen foking weels and montes 1o solve
P Low

ped

can be solved in few hours as it is believed that fime 1s meney




4
/
i

29

CHAPTIR FOLIR
SOFIWARE DEVELOPMENT AN IMPLEMENTLTION.
4.1 ALGORITHM REPRESENTATION
IHNTRODUICTTORN:
Svstem development and implementation 1s majoriy concerned with all activifies to be
done when converting ¢n old svstem or current gystent 1o new system.
Systzm Deveicpment involves desipning of the new systern baszd on based an the

outcome of the analysis and the recommendation made during ihe ansivas. It also has to do

W cosTeningss or

with writing of the program and testing the program {0 ensurs i

functionality. In this case an analvsed deta from an old evstem is usad

meet the organisational goal.
4.2 ALGORITHW AND FROGRARMMING LANGUAGE,
421 ALGORITEM.

The word aigorithm was derived from the name AL-Khowarizmu who authored an

algebra test in the n'ne century. However, more precis:ly the word was a refashioning of an

al
o

earlier word algorithm which was used for several years 5 refer to arithmetic procedure like
long division. With the advent of computer, the term algerithm have zol a new leal since
every computer program is writien or is an algorithn.

An algenthm 15 2 procedure for solving a problem in a finife number of steps. It can
also be defined as a finits set or sequence of instructions or operatots for coming out of a
specilic task or solving a problem. On the other hand. a program is an atgorithin specificaily
expresses in a high language capatile of execution by a computer. Generally algorithm are

expressed in PSEUDOCODE not suitable for exscunion by computer
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4.2.2 CHARACTERISTICS OF VALID ALGORITHMS

a)  Precision-Algorithm steps shouold be void of cssumpion or should not be

vague.
b)  Effeciiveness or Efficiency: This means that the execution of an imnossiblie task

should be avoided n the algorithm

¢)  Finitenzss: There must be an evac! number of instructior.s ry an algorithm

d)  Terminaiion: There should be a stopping critenoen to (zrminate an algorithm
especizlly in a case of an instruciion with repested exectdon,

e)  Output-An algorithm shouid provide ar ontput of implewsentation,

In general, algonithm can be represented by any of the following forms:

1. Pseudocode (Siructured English)

Flow charis

[

MNassi-Shneidermum sl es {low (NFSF) diagrams.

(3]

4. English language.
5. Formulae
6. Decision trees
7. Weinier-on diagrams.
But for the purpose of this project, the forns of the aigoritbhm ihat are vsed areg;
1 Formulae
2 English language {(structured)
3 Flow charts
4.2.3 PROGRAMMING LANGUAGT:
The language that is heing used for this project is BASIC {Beginners All-purpose
Symbolic Instruction Code). It is a high level langriage designad fov people with ol prior

programming experience. It is widely uscd in programming experierce. It is widely used in

e ——
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running ine computer in an interactive mode. Another vital characterstics of BASIC
avatiability on all Disk Operating System {2057,
ALGORITHMS

For Latin square Design Analysis

k=1toP

!
H

(Y. 5 2)/Piel

Ci= (ZYi. «2yP
Cyj=(ZY.1 #=2YP
Ck=(ZY k. *=2Y/P

Cvk = (ZXYik. =+2)/P
Ssiotal = Ciik -~ C
Ssireatment = Ci-C
S8Scolumn = Ck-C

SSimor= SSTotal — SSicutment 58 1ow-SS cotvrm
MSireatment = SStreatroant/CP-1)
MS ow = S50/ (P-1)
Meolomn= 5 Scoturan/ (F-1)

MO Eaor = SBpne/(P-2} # (P-1

Ft — Ratio == I\fuirc‘“mﬂ“/\qu)] rror

&

oo
245

pregramming scientific, mathematical and many business problems. One good advantag
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Fr — Ratio = MSow/MSEmor
Fo— Potio = WS eguma/ M Strar
ALGORITHM FOR COMPLETE RANDOMISED BLOCH DESH
Vige= U og; + J) + B+ Gy
=1tot
j=1tob
88 tar = (AN 2)-{(v. 4% 2)/{t+b))
88 reatment = {(ZYVE #% 2V D)-({Y .. +*2)/(i*0)}
SSn1cek = (BT i+ 2)-(ly. #*2)/{t+D))
= 5855 Siceatment=S SpLOCK
T\\/I S veatmen ’:S Si!"lafiilﬁ:zif'/t' 1
MS block™ & S‘r:lcrcl;/b -1
MBS cror=S Serer/ (- 1)*{b-1)
F-Ratio = MSrreatment/ M Ssicor
Fp-Ratio = MSn10c/MSereor
PSEUDBOCODE (STRUCTURE)
Main Prograrame
i. Declave sub for Latin square
2. Declare sub lor randomized complete hlock

3. Declare funciion to sum colurans

4. Enier the do of column and nut of rows of the array 1o be vse

5. Dimension the erray
6. Design a menu

7. Select case menu option.

I ANALYSH
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Case 1

Cafl Svbk Latin square.

»

Case 2

v

Call sub randoniized complete block

Exit the program

End select.

S End Program.

Sub Latin Souare

1. Dimension arrays of summing rows, colunins and leileds.

2. Impleraent an erfor irap to check I conditions for latn sguare an

e s

satisiied

2

Enter the vaiues 10 be used in {be anzlysis.
4. Sum each group of leiters
5. Sum each column
6. Sum each row
7. Carry out the analysis using values obtained (4) (3} and (6" suove
8. Endsub
Sub Randomized complete Block Besign.
1. Dimension arrays for summing colurnne and rows
2. Enter the values to be used in the analysis
3. Call function sum rows

4. Call function sum columnns

L

Carry out the anlysis using values obtained from (3) and (4) abovs

6. Endsub
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Funztion Sum Celumo

<

1. Tnuialise a varatle to store the sum

[

Dimension arrey for *he sum

3. Add the values

4. Assign final value to sum column
5. End function.

Functon Sum Row.

1. Imitialiss varigble (o store sum

2. Dimension array for the sum

3. Add the values

4. Assign values io 3umm row

End function.

1

44 CHANGE QVER
This simply means conversion irorm the old systam o new system. There are four
ays of conversion cof cuange over. They are direct, paratie! runuing. pilot running and
staged change over.
1. Direci: This siiply means processing current data by beth oid end new at a go. 1t s
carried out when every ene concerned had confidence in the new svslem. This method is
relatively least expensive but must risky. However, for securiiy veasors, the old sysiem
may be held inchuding people and equinment, for reason of failure of the new svsten,
2. Paralicl Running: This means processing data by both ihe old ana paw system (o cross
chieck the resulfs. Its main atirastion s thai the old sysiein Is kend alive and eperational
until the new syslera has been proved for at least one system cyele. i allows {he result of

the new systern 1o be compared with the old system before acceniance by the user for

confidence sake




milar o pavaliel minning i a wav, Under this method, data from

neriods is ran on the new svaiem affer resuite have bean obiaing

from the old system and the new resulis are o

4. Staged Change Ovair This involves constraiped direct change over method, Here the new

system in introduced piece by piece. A part or section is run using the new svstem while

the remaining raris or seleclions are processed by the old system.

=owhen the selocted

parf is onerating suscessiully then vie remainmng
visk involved i diregi systern. But it husthe ¢ the implemaniation

porind,
4.5  INSTALLATICH
iu system msteilafion, some tools ave necessary M assessing ive quailty of a naw
system.

1. Test for code and Specification: This Is © exarmne what ihe program should do

]

and how 1t snculd do 1t in line with ihe result obtained,
2. Verification Test: By executing the software in & simulatesd eqvironent, that is

using soe assumntions, testing a data for error fnding,

3. Vaidation T'esi: This means the process of using a sefiware in a live environmen!
tor the panpose of sporilag errcr.
4. Certification Test: Sofiwars endorsament for coireciness

4.6 POSTIRMPLEMNTATION REVIEVL
Afier the system is implemented and conversion is completad, o riview of the system
is usually conducted by users and the analvst. This is a formal process 2o determine how well
the system is working, how it has been accepied and if any adiusiment s needed
The musi fundamental thing in pasi implemeniniion revisw is o Cetermine whether

F I

the system has mei s obisciives, if the performance leve! of the users hos improved and if the
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1

4

objectives may raise dounbt on the workability of the sysien

system is preducing the resuit needed. Inability of the sy

3

siem o

e
acl

neve any of those
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CHARTER FIVE

CHRSERVATION CONCLURODN AND RECOMMENTATION

51  OBSERVATION
This project being developad to improve the manual system of statistical evaluation on

“analysiz of variance” on fhe vieids of sugar reots and bears 1s suid (o have shown the

importance of compterised systerm in systen analysis. It has not onlv stown the saving of

I

titve too but accuracy and more efficency i

15 wiith computer.

In the analysiz for sugar root yield to evaluate Nitrogen efizet, il was discovered that F-
Ratio for Nitrogen column eifect colunm and row elfoct stowed 153-72) 1.41 and 2.72
respestively. When comparad with the 7V, V) from siatistical whch showed 271, we
discoverad that Hy 75 rejzcted for treatment and row eflect; meanin: that the presence of
Nitrogen has great posidive effect on the yisld of sugar roct and the row arrangement has
positive contribution {oo. However being that 1.4!1 for column 2ffect i¢ loas than 2.7 from

table, that meauns that He is accepted indicaling no significant change base on column

In the case on beans, the P-ratio for treaiment and block showed 46.58 and 2.60

respectively. Coraparing them with FU™V,, 'V, from table which save ©.56 and 5.80 for boih

treatment and block. We rzject Hy for wreatment, which mezas thal the application of

PN Srremed o i gy b : p N
fungicide, mnsecticide on time seedling has significant effect on

<

}" 52 lki Y'r"\"(hﬂ@
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for that of block we do not reject Ho and concbrde that the vlock or celumn arrangement has
no significant effect on the yields.
52 CONCLUSION

The computerized systera of evalvating the effect of Mitroown, insecticide and

fungicide to cvaluate significant changes in crop yield has clearly shown the wids range of advaniages

of computerized sysiein over manual system. Therefore the need for computerized method of

e IS B
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analysis to meet the need of an crganisation in terms of speed, accuracy and ability (o handle

large volume of data can not be cverlappad. With the rate < techrology advancement in the

s

world of computer, it i3 believed that in o lle time, compuigiized svstom of analvsiz shell
ve the answer to all areas of iife.
5.3 RECOMMERDATION

The following recommendations are found a3 going io be vory uselul o these that

FAJNN. SEPL R T, TR i B R T o S A SRS R | RN s
may find s piecs of work useful or an aid for furiher researcl: zither in sofivware

CTyo eecommendations shall

iptter application in

i “ Teb A 1., i s s e
a8 agrenomist, two {0 e compier g

1. Asg being investigation, result fromn e analvsis has
elements, in particular Nitrogen in thiz soif contributes 15 the fertility ol sl It 1s obvious that
unless nitrogen s continualdy supplied to the woil 1o balance the loss suflered by removal ¢
crops, the fertiity of the soil will decrease there by affecting yigids Therefore stiong
recornmendation is given to apply nitregenous ferfifizer to the soil for Jeribify.

Having found ihat inzecticides and fungicids are very elfective, for both insenis and
fangal disease conirols, sirong reconumendstion is also given to the Agroncmist fo imploy the
use of these chemical to confrel agents agaiust crops such as weeds and nomatodes.

2. With tae advent o computer to our modern soeiety, it s clear that computer application

has

&

selved very wide range of problems inhuinan endeavour.

Softvrare packages develored have simplifiad systems and operadons in comnierce
and technology. 1 tharefore recomimend that the wige of computer for evalucting complex and
simple problems a like. T therefore recommend further develonment of cther software
programnies that caa solve problems Agricollurs in pasticular as it wil! tnprove the lving
condition of the people, encourags large seale production through research and encourage

exportation
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Standard Lati Sgears Experimernte! Design (o1 Sugar reo! vieids in toss.

Tresntments
A= (NHy)z SOy
B= NH,; NO;
C=Co (NHa)»

D= (Ca (NO-)
E=NaNOQO;

F=Na Nitrogen
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