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ABSTRACT 

The development of Computer. aEd its SOll\vare jl1 •. :kages to aid in solving complex 

organisational probleTils can be s('.en as il b;::::;S;l~g ,;S it has meaningfully improved the 

activities in the world s.:;ientjfically and tcchnologicillly. HOWCF;(, this project has 

successfully dcye!ope,J a p;ogram u;,ing Basic LanguagD th:::t is calYb\e of ·~yalu(l1ing the 

effect of Nitrogenous tf.xliliz8lS and the ef0:;,.::,t OfPi:,;sticides on CT·)PS. S;;Ylis:ic;lj an,,1/sis u~eci 

is analysis of variance CANOVA). The an<1!ysis 23 r~s1ricted to RandonDsed Comr1e;.c Biock 

Design and Latin Square Design helped n making me~mi'1gil1j decisit'l1S and 

recommendations. 
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1.0 GENERAL INTRODUCTION: 

Based en 1h·~ assumption th(ii~ lW'S k;;O\\'icdge is most one;, ol,tained by careful 

analysis, and interpretation of data. It is impDrtant that ccnsiderabJe thought and effort be 

given to leamir,g their coliectic}fl in order that maximum inf011l1ation be obtair:cd for the lem:t. 

expenditur~ of resouTu::s. 

In designing an experiment objectives Til1lst be ft;l.tcC: cleui >. ~IS q,,!esLiolls to be 

answered, Hypothesis to be tested and effects to be estirnaled. Ii is ':~i;r;rn(;ly important to 

define clearly the popula1.ilJ/1 for which inrereac.~s are io be d![I'.",TI 8n(i :.:L<'.' pie!i1('.I. popuh'tion 

randomly. By definition, an e.'(pel'imenlai could be a planned eliquiry V '!LL:in rj;:;\,·· /;:lCts or 

to confinn or deny the result of previous e:.perimenls \Vl;ere, sll·:h ;;quiry \\,;:: a;d in 

administrative decisions s;lch as rec(m1nEmdation of a vnriety, Pr:c.r.c:t:rc or type cf an 

application or treatcwot. /1...'1 jmportan~ obj0C1.i\e of' c'perjm2nl~:1;o:1 :.;;'llld be to di;::cover 

some things about a particular process or to compare the ef((:.'Ct of sevu:;1 ,:o::dilions on some 

pheno:nenl. 

In this project, we shall employ the use of compuler system ',\11:1 an <lid ()~' BASIC 

Programmable language thal is internrtive in nature to curzy oul am';:":'i~~ oC ,,<'riance OJ: the 

Jata collecled, \vhich l11<1rks {11e (laSeS of rcj(;\~tion or acceplajJc\~. '1 :: ': fypotbesi:; t!nt \,>ill 

lead to yalid decision"lf!Dking. For an exampJe in cons:dering an~nrnent in which n 

interest is in testing the null hYPclhesis that the n varieli,)s of crop prodl.;ce equal yiel.js on the 

average. To test for 1110 equalily or sev~ral means simultaneously, \ .. ' i:mploy a Icdmique 

called analysis ofv<1riance. 



2 

The analysis 0\ variance is a rne1hod fI)r splitting the total variation of our data into 

obtain t'vvo componeqis; first measu!ing!.ll~ vari~itiOi', :.lUi'; i8 exper:rnental error 8Jld the 

second measuring variation clue to experimelitul crier plus any yrtriaiil):l due to the different 

varieties of crop or treatments. In doing this, set. of observation may b2 dassified according 

criterion of c]:::ssificaiion {lnci l!"le rows represeni a ser:ond criterion :'If ':la::;sifi(~,n;oi1. fOf 

yields are obtaired. Each treatment ~ornb;na{kl]"; ;" ';;[llics a cell 1:1 C)"J'·"Jj";.1S for which vve 

The n varieties of crops laymJi only i':, calIed one-way class;ric:.:~; ;'n :tr,d its ar.alysis of 

variance is called one·way <1naiysis of variariCf'. \vl1i:e tbat of ,/:)s:"Tva:.ions classified 

according to two criteria a~ once by rneam ofreci,H1guJar array ofw\vs .:md column~~ is called 

T\Vo-way classification 2nd its 8",t1ysis is c,dlGd T1,vo-',vay 8nalysis ;):' '.'1:-iancc At times 

more than t\yO criteria may b~ or interest SCicli as row, column :Jnd (;"',~nmer,t One C'f 1he 

appropriate anaJysis t') b;;: used is La:in·Sql.':HC Design. 

'1.2 AII,A AND OBJtCTP.n::S. 

The aim ofilli;; project is to Hse a computer l)rograrnm:\!)ie i:i,;".l1ilg:;; ofBJ·SIC, \\i1h 

the aid of appropriate algorithrl', then write an lr,temcti've program !b,.t VI/Iii CDr!)' (''.It an 

analysis of variance 0; both Two-\vay c18ssiGcation nnd that or Lati'"! SFwre D8sign The 

ANOVA tables will aid in evaluating then)iiowing. 

1. The column (crop) effect is that is: the presence of sigi1lfl:~lnt variations in the 

average yidds of dllTercm varieties of crops and row (ferli!;ler) effect on the crop 

yield for Ty;,'o-·\vay classification. 
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2. To evaluate the presence of signi.ficnnt varia~.;';ns in row, column and treatment 

cm~ct for Latin-Squ2.re D(:sig.1. 

3. Concbsively give adequa;J~ ;ec011ll::t:'nda:i,.I I".(S) that will &.ic! lhe Agronomist on 

the use of varieties of crops, fertiEzCiS as \'/!.;11 as arra;Jgff\lent of crops and 

ways of assigning treatments to crops so as to maximise :.:ields. 

1.3 JUST!!~ICA1})l'J Or- STUDY. 

The r:id, the '.';oild. of' Compul8r ha:) br~)llght iI/to Tedmolcg[C11 devc!opment i:1 

almost all fields oflife can not be over ernpha~;i~r.ed. The field of agriculture is not left behind. 

Therefore it is quite jU3tifiable to eyaluate the me:',HS of improving agri~l1:tural prociucliveiy, 

etTiciencyand aCCUf?C)" y\hich \\illlcnd te\ thE; rea1isa1i·cm of the gJoba~ ohiective ((":,)0:1 for aU 

by the Year 2000). 

The introductir)'1 of ANO\lA in Agriculture htl:: l1()t only belp;:n iii yield of crops but 

has also contributed in time saving, imp;-o'.'c qualities £,nd 0U 1P;.Jl ()[ i.J1 ;11 products. I! now 

becomes necessary 1:-'at fac';ors that effect:; yield positively or nega:: i·.:!Y be evahw ~ed if 

desired objectives HEIst be jerdis~d. 

MOTIVATION. 

AgricuHurai Sectoi- or nny natiof:cd ecoll(\rny is to be ::1 f~)clr-; ii' !1!" nation must IK~ 

sust2.ined food wi.se. Hence 1110 use of Compliter technology to improve the fll\)ductivity of 

agricultural products ~:hould be the maj Of concern of the nation if tho reople' s standard of 

living is to be improve.d. On this the writer is motivaied 10 carry out :~~, ;.: i)iec\~ or '.vcrk. 

1.4 SCOPE OF STUDY 

The scope o[this project is on the use ofCompu1cr rrogramm;:L;(~ BASIC Jar..guage to 

write a program 1112t ivi!! nnalyse experimcnta~ion on the use of" ANO\/ A to dctern~ine the 

yield of maize plants due to species as '.vell as fertilizer effect on ,:,:(oJd too. The data is 

collected from National Cereals Research Institute Badeggi in Bida or l'·[jljer State. 
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2.0 lITERATURE fU:V!E\N. 

A statistical design is a pInn for (he coliec!io!1 and analysis of da~a. It is essential to 

have a carefully thought Ollt ph-,ll for the cnllec!iop tmc. analysis of chl.::. Where this is not 

1 d 
- c ' ,.,.. , proper y one, Jl1Jertnces drawn art:; llKely to DC F0veC! VvTOflg. 

Data are the fl1ndamentals of statistics <md design.:; are th(~ fo(,~runners of data. The 

techniqui3 of the collection of datn and the melhodo\(Jgy ofiheir analy::j,;:; ["lye a great be:1ring 

with the reliabi;~ly of the result:; anived at. Theref0H\ in any statis1ic,), eLCjuiry, the prc,blel:-J 

of collecting and ap1iysing data rfll.;st be 'if I)' c<:refuHy ':~)nsidered -:'ile seJec1io!1 of an 

Thoughtl,essness in selection of a desig:l is very likely 10 l':~h~ the st<:':~:;:::8] cr:qn:ry enli~ely 

useless. A detailed analysis of the actual d"ta invol~es hiif~:; CDSt Jr-JQ ;:I>',)!1j" <')1,0 therefore it 

is imperative that at' efficient design must be se\~cte(l. This C.'.ifI be do!'];; on:y by visw:di7.ing 

the analysis :)f data ohtai'1[lble in different plans and keeping ;;1 mind l\;f;i; standard err':)f and 

cost. The d~sign 112.1 gi,·cs the smalle,';t sampling error is 3\lpp;)sed ~o De hest design ror n 

pc::'ticular inves1igation. 

EXPERU't'fENTAL D~~SrGNS. 

It Wa3 F. A. Fi:;~iGr ','ibo did pwnecnng work in the a.rea 0' c:; p'.:-rirnent2.1 designs 

particularly in the field of agricultural research. In 1935 he laid foundmion [Of the subject in 

his monumental work enti11ed. 
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"The Designs of Experiments. " Since ;hen t11e til\~·::r.y of experiment.al design has been 

further developed and its range of applicDlic,,; nOl\: extend:; to not OJlly ~Il] :abomtory sciences, 

b01h basic and applied but enrJ to business and soci,11 scie!,c,:~s. 

Experimental designs concern the arnmging of i.rea.tmenis c; '. ;lriables in such a 

manner that the inferences 2nd conclusions regarding the effects oftl·('·(;"~ i!"eatmcnts can be 

easily done [tfld 1h(~ir reliability measured. Experiment:; ii.re Iliad.;; "il!! .l "ie\\' to fi:1d Ihe 

validity d a panicubr hypothesIs andle) llav r.' on id.;;fl ab011l1he f:xtcpi. 0!ihe relic,hiiily th;\t 

cm1 be placed on a particular ('of1,::lusioi1 ar;:ivedL If (' physician w?nh ;0 kno'N vvheiher :l 

pariicul",r drug which has been invented will be h0rlcfi::inj in the trc::;ment of a p':3.cticular 

disease or jf :). farm(T w&nls to know whether a new type ~)f fertilis.'[ -.,:ill give hirn [;eH;:r 

yields. He will [ram;;; his invcstiga{ion in terms of so:nc snil;:1hle hy:)(\~hesis. After this he 

'.vill design an experi1~.Jent 1.0 fi.!id O:.1t whether th·::, hypOl!k~sis that he h :;s r resumed j . .; CI)'Tect 

or 'whetbr it is WfGllg a'.1d consequently has to be reject;.'d. Th;~ ~e!e':;.lo'1 of 1he <iesign ,\-'i1J 

have a velY great bearing with the aCGuracy of the ultimate re~~ult,,:. (,' a \vrong (;(;.sign is 

selectd it is quite lik'~ly that the cc-p:::li..1sion arri-.,red <,,1 may be 3hsol::ic:\' fa!hcioLl':. In 11:13 

course o[investigation 0: E':\~!lcrimeJ1t'-'tion nl,'ny compii.::aii.ons and d(\;bl3 ,lie bound to mi2c 

and unless thev are r0illOVt:::d the exn,. eri'~1en:,;.l cle::;irn will not be ade(ii})L~'. J ~~ ~ 

Standard order shaH be used. An 3.pprcpriatc Basic Programmable language1hat is interactive 

sI1all be used. 

1. Experiment: An experiment is an operation designed ~0 disGo-;'ercomething unknown 

or to establish it "lvhen discovensd. 
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2. Design: Design is concerned vvith the arrangement of configuration of the 

indepen:1ent variables (or factors) in ;,,'} e>;i).~nmc;rr(al tcg;e,n so a.s h.1 a:'hieve the desired 

objective. 

3. Experimental Design: It is the Slud), of n~e:llOds a:ld procedures iri experimentation so 

as to minimize the experiment"l errors through: 

i. Suitahle device c,ftreL~merris. 

1\'. Approprint;;; nnaly1.ical techniquf). 

4. Facior: Factor i~ a quaLity of property [:ccordirg In ,yhich the dai ... J"!,~ dasslfied. F;.:ctor 

could be C,1C cr tv·;o or more e.g vari~'1y Dfplants r.nd lypes of [criili/(;i's 

5. Level of Facto": Is 2. category of a faGior i.e. various possilAe vahle::- c,f those l~;.ctors are 

levels of the factors. 

G. Treaimeni: A particular Jcyel or a ccmLir.ahon oflevels IS callc'~ :,(utr;v.;ni. 

7. Experimental Piot (U"1it): This i.:~ (he s!nll3st l):1lt or pc.rti( I) I:f t!w e:..;perimc!ltHi 

8. Randomisation: Is the assigfLmenl oftreai.'TICmt to exrerim~ntaJ '!_init::; in a random order 

such thnt each il'cnirncnt hilS an eql1al ckmc8 OOlCi llg [('stca url'/:: 1he most favourable 

conditions and possi\)!e sovrces ofvari8 t ion may not cause syst(":·.,~!ic ,='lTOf. 

9. Replication: Is the repetition oflreatmeqt t\'/O or more times. 

EXPERIMENTA 'IION sn1;PS. 

The selec~.ion of a procedure l()r research depends,. to 2. Jarg;~ ,~xtent; on the subject 

matter in which the research is be;r,g conducted Uild on the obiectives 0;'111'::) research. The 
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research might be descriptive and involvf;~ a s,!mpling survey, or it mig·'.1 involve a controlled 

experiment or series of experiments. Wh~:.n an e;~pcrimf;nl. :lS involved there are a nUE1ber of 

considerations that should be carefully' i~:()u!;hl1h(oqf)h if it j., to be a s'.!ccess. The fol1owing 

are some of the marc inlportant steps to be taken. 

1. Definition of the Problem: The firs;; stc:p in problem solving i" ;0 slate the pmbl:;m 

clearly and CCJl1cisely. If the problem can not be defined, there if. little chance of it ever 

being solve. WiTh the defini!ion of the problem, questions can be Lrrnulated "vhieh \vilI 

lead to solution. 

2. Statemeat of Cojl;;clives: This .may be in ih0 form. cf qUestion~;lc be ('cDSWfTed. The 

hypothesis to be tested, or the cITects to bccstimatecl. Objective., ,~h)\.lld be \vri1te:n 1)1]1 

in precise terms, order ofimpOliance and should not JC vague 0 [/;U ambiguous. 

3. Selection oftrca1rncnts. 

4. Selection of Experimental l'vfa!erial. 

5. Selection of experimental dl3sign. 

6. Selection of the Units for observation rmd the ml1l1Jcr of ;·eplict;"1s. i.e deciding on 

the size ,mel sh<1pe of field plots. 

7. Control of the 0ffec~s of the adjacent units on each other. This jc; tls;Ially accomplished 

through the use of border rO',\75 and by randornization oftrcatmC1'il:;. 

8. Consideration of data to be collected. 

9. Outlining Statistical unalysis and Summarization of results This involve writing out 

the sources ofva,-iation and associated degrees of freedom in the analysis of variance. 

10. Conducting the experiment. 

11 . Analysing data and interpreting results. 
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J 2. Preparaltion of 8. comple1.e, readarl; ,~'rd correct repo':! of research. 

PESTICIDES. 

The term is used 'if;r)" broad~y :0 il1cl~i.,'((: 

All Chemical products inlcnde(; for use in the prevention 'Or co;··.lml of pests, dise:Zlse:; 

and ,',Teeds in C1'011S. 

All chemicai proci.u..::ts used 1~.1 protect hnrvested prod'Jcts 0.ga.:ns· t(:1:> [lI1d disc:';,::'). 

Ail chemic:.!l prJd.uc1s used to e;:adicate IJ1Lt;';rial rnosqui(oes or i; r:, cc\lde oftic!;s, etc. 

There are hundreds of pesticides. These C::i~ be cii:1~s;tied ir (;:fii~:-en1 "v;.;;,::. One 

method of classifica:ion is by type of pest or disease 2gai.n.st \1 hid'; i; is effecti ve 
Pesticide Group Dffectiyc Against 

Insecticides L-:sec;l"s 

Fungicides 

Herbicides Weed, 

Nema.ti~ideS etc. l'·Jemalodes (earthviOfl1i) 

Some pestici;ks ilre effective only against a specilJc pc,t or'.':,ase. The, eiT.;;ct of 

many pesiicides is k<::s selective, ho\vever, [iqd the:::e crm kill a Val:,' t:~· ,)f ,wim[1l:; or plant 

sr;ccies. The classilic:,.tion of pesticides according to their dcgree,~ !,J(p~(lrd 1.-; rnr,l1, and 

acccrcling to chemic?,j ccmp'.::sition. 

Nitrogen is the firsl member of grc'iJil "r of periodic Table. T:,c D1)!llic fi1~:n;~ler of 

nitrcgen is 7 and iis simplest e)ectronil~ cod'ls,,:rali:::r1 eml l::? rep[CSc'1i.8d as 2, 5. fhas 

nitrogen exhibits a. cov~lency of three. 1t also exhibits a c0Y2.1ency ,)r five. Nitrogen is of 

great 
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important in maintaining the fertility ot' ~:(;i!. Tl'·e ff..p'· of soil dcpc'1ds in part ':,n the 

presence in the soil of certain ch~~m;cai elemer;l;;. rh'~::,:~ e l ::men1s or r;otassium, Nitrogen, 

and Phcsphorus, together with tlnce" or irun, sulphur, ~!;!d others. H i.s ,)bvious that u~11css 

nitrogen is continually supplied to the soil to balance the los::; suffered by removal of crops, 

the fertility of the soil yvi'l decrease and its yield become meagre. Nilr:g :;; f.;'rUJizers 'ere also 

used to make good th~ loss e;fnitTogen. Thes:::: fcnilizEfS f'll1 i;-!to the C :Jlvin,? c\::tsse.':. 

1. Ammonium tc(rnox.:)sulphale (VI) derived n')!Tl nmmo;1i.:1. 

4. Sodium:litralC fr:Jr:i1 the ::L~pc,sits Oflhis :,llb.slance in (':'hi'e - 'C1:+ .~ altpelre' 
In tbis projr:ct, we shall investig1tc Ihe cfC:d .)f peslici,~e rl'ld 'iClrious r:r:ns of 

Nitrogenous fertilizer on cr(~p yields. Still in this project, lima bean :;;(',rijing erncrgcd rrom 

100 Seeds planted per plot Fo and F2 ar~ 0 and 22/3 02 lungicideilCJ 111 seed respectively. 

10, I I and 12 are 0, 1/6, and 1/3 OZ insecticide 11 00 lb seed, resp,~ctiv(';y 

The effects of these treatn'2nts shall be investigated. 

Further analysis shd! also be (:om~ in investig::;tc the dTcct 0" r;i!rogcn ferlili'l.er on 

tbe sugar root yields. They (l,re about five }.litrogenou:; f;;rlI1i7C[S and c:;~; (;O;'I(t'O'i 0n per (lr,iC. 

The five applied to gn'c 

fertilizers are: 

A) (NH4) S04 Ammonium Slllpha:e 

B) NH4 N03 

C) Co (NH2)2 Cobalt 1\l1Tillonia 

D) en (N03)2 Calcium Nitrate 

E) NaN03 Sodium Nitrate 
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F) No Nitrogen Ni:rogen Net A.pplied. 

ANALYSIS OF VAlllAl"'~CE (ANOV/\.1 

rt ,vas H..A. Fisher who intmduced ~he lerm (;V8ri~);;ce" in (hi:; analY'sis or statistical 

data. Fisher developed an elaborate technique of analysing the variances of 1\vo or more 

senes fer the pmpos~~ of sludYlng their characte~'isi.ics. Variarl'::e is;;-,.~ ;lCjuar;; of s:andard 

deviation of a sC;les and giv-3S all id0a abci.1t tk~ variability 0[' the v: ~i.t:'S of ';[t:-iol!s items 

[fom the rnerr!l of the stTies. 

The technique of variance analysis Oi igilla:.~(l iil 2.gricuHmal rc!, \':,;\;}} where H,{~ en~x t 

of vario]'') types of soils on the output or the effect em lh~ techniqli;! of th~ analysis c.f 

variance Vias found 10 be c·'~tremely useful i!1 alllYpcs of Icsealches i\ i]U;~ the effects of one 

or two vailabl'3s on i1 problem ;mder stuJj! h1d t.o b~ determin.;~d 0n tl,-, ~,::si) of an umber of 

expfrin:cnts condU':.:t?:d simultaneously. THs variunce 8.n:llysis -:::nn t.:.11 LIS '\vb~ther different 

sample data classified 0.:1 the basis of single v8ri.:J: Ie are 

meaningful. n cai1 also provide meaningful cGmparisom .. of sarr.ple l~at~1 which bEl've been 

simult,meol1sly classified on the basis of two variables. The varian.:.e ;:nalysis stuGies trlc 

significance of the djm~rence in means by <1mJysing variance. The v··r;;t:;cc \vi1l differ only 

when the menDS are significantly difrcrent. 

ASSUMTTXONS or f·· TEST 

1. That (he Universe fro,D ivhie!l lite ::;cunp;.3:; en) dra',vn follows tl>f: ycpertics of stand<1fd 

2. That the samples drawn from the C''ii.,'erse ~~re f<m'::O),;1 and inderlendenl in each olher. 

3, Ttlat the variance of 1he pop'.lIa!ioll fi-orn y"hiclt sample ha""{J been takc:n do not 

significantly differ [rom one another. 
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VARlh...NCE ANALYSIS IN T\VO-V/i~.~\.! {~LASS!FlC.AT}ON 

(One observation per-cell) 

In one-\vay cJ.assiOcation we [;lklJ into account ilw effect of'Olliy (lHC variabie. If there 

is a l\vo-way c1assificui.io:l the effect of two variable can be studied. 

The p::'ocedUfc of am::lysi~ in '" two-v,":1Y claS2ificati011 is; Tnta i br.:<i1 the columns and 

rows. The effect of one factor is silldied througr' the cojurt.n vise fi:~·.til:'.::; ,md touds and of 

the oth~r through the row-i,vise figuf!:,s and 1otaL; The v:u'iatl~,e is i,ik'ibtcd lor both 1he 

columns Dnd rows and they Hre compamCt v .. lith tli.:') ;·,~.'::d:ml v"ri~lc\~C c··;:;r',Jr. 
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Note [h8t ; C ::= T2 "]S the correction factrl[ 
ht 

Where 

\Vhere. 

CS .'"'1-2 (' 
..:1 tf :::_.-:.i_~.' 

L 
CS (1r~ S" "S .:) E C~: ... ~ 3T otal - c ~B - u t r 

SSB = Slm of Squares dne t() block 

SSt r = Sum of Squares due 10 tre2.imcnt 

SSE = Sum of Squares d~Je to error 

SST = Sum ofSqunres due to totaL 

MBB = Me<:m Square due to block 

MS( f =~,;fcan Square clue 10 treatment 

MSE ~:: Mean Squar~ due to error. 

The Model is given by: 

Y~i u + Ti + f
~ . 
JI + e .. . ~ l.l' 

Wl1ere: i 1, 2 --.. ----.. ---- ...... -.......... ------ .. 

j = 1, 2 .... ----.. -- .... -.. -- .. -.......... --... b 

Where; pj represents the blocK em~ct 
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Ti represents the trei:limcnt effect 

ed represents the Rao(;,)nl error 1~L11 

Yij represents effect due to :reatment j in block j 

The models Assumpti0;1S :lre: 

ii) 1'/s are independently N(O, 8?> 

iii) ~j's are independently N(O, 0B2) 

HYPOTHESES 

Case I: 

i.e (1~o treatment effect) 

(There is trCi11ment effect ~lt least for on,~) 

At 0, level of significance. 

Decision Rule: 

Reject Ib if' F (Trcilt(;wflt 2: Fl., 1 ((-l). (t-I)( b-I) 

i· 
'"1 

Otherwise do not reject Ho, and conclude accordingly. 

Case n. 

o 

-----------.. ----.... ----.---.. -- b· - 0 
J 

i.e (No block eLect) 

HI b I j; 0 for at least one vaJm) ofj 

(There is block effect) 

At a level of significance. 
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Decision RIlle: 
Reject Ho ifF (Block) > F \-ej (b··l) (t-l) {C" I ) 

Othenvise do not reject 1-£0; and conclude 8:~C0rdingiy. 

LATIN SQUAUE DES'IGNS. 

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 Sqlla:-e array of size P in sllch a way fj;at each k~llcr appears e:--clctly 

once in each ro\\' and in each column_ rurthe;' definition of Latin Sqtw)"G design State:; that it 

is an M x 1\·f Square arrangement ofM treatme~1ts dcnoLed by L:3.!in ledC1S A, B, C, -- ...... Z in 

M2 Plots such thelt each lrc8-tmeni occurs in each rw,v once and in eac;~ c:dumn once. 

Latin-Square design providzs a fj1.enns ofin ..... esiig:;~ing the e[fe~;'. cCtbee r;:~cj.f'CS at the 

Sful1e period, there ar~ no interactions betweep the la::.tors or the inter:'cliDn is ,;ssurr;eri to be 

negligible compared to 1he ;-nuir: effect, it is also called :J.lhrcc dil11.;;n~;ic'1::;l ::lcsig!'. The 1"0\1"3 

<lnd the co'umns ccm3ti~ulc " factor each v,'hi \<;:- lhe tr,::mrr.(,I1~ cons!! ~d2,';:; Ie third facto r. We 

h,we standard and non-standard Latin··Square design. A ::,:illldard ~,J;P] Square is O:-:C in 

which the first rovl" a.nd 1he first column c'Jnsist of letters \vritten h,'n alphaheticai order 

while non-standard me not wri1ten in an alphabetical order. In Latin '.~quare, hypothesis on 

lhe significant effect en ro,"", column and trea1mer:t (IeHer) are inve::;iigilt~d. 

THE LATIN-SQUARE MonI~L. 

The model is giver. by: 

Yijk = U +-

Where: 

. .. . til -P, 11 
Yijk IS lhe obstruc~!on In tbe J ro\\,", J' column oftbe k ' UC;1im(";1t. 

U is a constant i.e overatl menno 
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" I ['1' -I . til ~ll 1S 1 le C1CCt 011 t le 1 fO\'" 

.. I ['1' 1 '111 1 J is tIe eJect ':'111 lle J CO.l1m::"!. 

bk i~ the effect of the ktl; treatment 

ej;k is the error associ0.ted \vith the Yijk (\~.Jservatjon. " . 

Where C ::::: y2 .. !. OIl p-2y2 ... 
p2 

ASSUI\fPTJONS OF LATIN-SQUARE DESiGN 

1. Normaby: Any random variahle in th.3IT1odci is ;::~sumed [c he l'f"mally dis~ributed. 

2. Independence: AU the experimental effects are mUlu(lr[y indep!;·nder!t. 

3. Homosc~stasticity: Constant variance, the vari,).;~(;e of the L!uiom variable In the 

model do not depend on the sllbscri;r/.. 

LIIHITATIONS OF LA .. TIN·SQVARE ~n:SIGN. 

1 
1. It ignores interactions thus if interao.ion is present, the ordin~',lC of the eXperili1ental 

effect are adversely affected. 
2. In the basic cksign ali [actors are made 10 ap~Jear at lhe SaHli'; 1\1 h::vd, (md this is a 

limitation 011 t111:: basic design since in rcal Ii re all experimental factors jo not ~lsually occur at 

the same experimental leve1. 

tbree factors. In this casc, a graeco-L2.tin SqW:.rE; becomes mere a.ppFljFiaie. 
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STATISTICAL HYPOTHK:SES AND TESTS OF SiGN!FICANCE. 

The slatislichl proce(~ure for CO)1;;),U 1ng two or nli)rt li~3.lnienl 'nc~U1S employs the use 

\Ve then proceed to tcs1lhe P~'olJ(lbdit:i that meiWS aie di~:ergent as !ii;)Se (If our. samples 

would occur by chance alone if the samples vI/ere indeed r,mclol11 sil.d1ples from normally 

reject the [1:.-,1! hyp·)thesis and coni:1udr, ihai we have n,) 200d evider·:,;c: ,:>f a re::d treatment 

samples drown from popL:Jationswith equal me~ms and variance, "\\.·C rej""::! lhe n~ll hypothesis 

and conc1udeL.1at <It ba~.t one tn~,ltm~nt had 2. real eire":L At least nne ,/;1113 m<'>~ms is said to 

be significantly different [ron the o;hers. 

If the probability is 5% or less that the observed vari,(tion am:".;.; ;nCiln~ cC!llld ,)ccur 

by chance, we say th,'.! the means are significantly different. If the r",L:!bili!:; is ] %)0: less 

that t!',e observed varia1icn a.mong me;ans could be expected to (1~:(:dr by chance, the 

differer.i.:es are said to be highly ~:jgnificant. 

By definition we could define hypothesis as a testable opinici! ('l,' believe. 'There Me 

1\\"0 lypes of errors in hYPoltH?:sis;esting; Type1 Error and Typel1 F;nf)j·. 

A type 1 Error is made when a true null hypothesis i~ rejecte~' \'i!ten :It is t!'U~. ct 

Is the probability! that Type 1 E;Tor is made. P Is also calied ik L;1jc! of" s;f~r<jIicans or 

SiZf~ of Type 1 Error 

A Type 11 Error i:, mad~ when ihe f11se null hY)Jolhe:-:isis :1(:Cr:;pl.cd or wilen null 

The complement of P .i.e [1- [3]. which is probability orreje(·til!~.; the nul hypothesis 

when it is fRlse, is called' 'Power ofa stal:istical t~st'" 



17 

COMUTER PROGRAM:IvHNG ,"VITH BASlC L'\NGUAGS.In. this revi':w, ;.~ is important 

arithmetic and logical operations in accon:la,..ce '; .. 'i1h a l);"edefined F'-(:gram and finally 

transfer the processed data 10 an output device either [or Curtl:er proces'lin,s 0; in final form. It 

has a fwiter c:apabiii',y of storing dc1.t<i. 2.S m;::' be requi:·ed. 

refc;-red to 2S progr~H1JI-'-ljrg Th;')rclorc a pr:)gr[.m can be del;n~d D; a :;c1. or sequ(.nce cf 

Each jnstructi~m defines a basic c-1)eratior.. to be performed,idenlifles 'iF;' ~:ddrcs:) of li1P.; rh.i2 

is in the form of an a!-liGciaIly defined sci 0;' cll:~J!-acters, sym:JC:s :':"10 1\<)£":[8 i1L1S the rules for 

designed to be conveniently usee: bv human beings in develuj)i;12' Grof,/)' i.S. ... J .. ."J .... , J ,_, 

BASIC is the acronyrn for Beginr.eL~. All-purpose symbolic "~,,,'ruclion code. It is 

developed at Detmo1j~h CoJJ,3ge :n 1%3. Basic is [;. high leycJ langw~ . ,;csigned fer people 

",·ho have no prior jKogramming f.xpericnc,; and is one r: f the easi,~,;:L (,f ,;II pn.:'gnJmming 

Iangusge to learn, Ii is widely l;scd in programming scientifIc, m,-,jh:~mati:11 ,md many 
~ . 

business problems, C,lC gooe! t~ing dXd!t BASIC .IS that it encourages running the progran 

the computer e::ecutcs the program, produces Ihe r,~E:ul{ bad; 10 tl>c \lS':.'[ irc);,'ialcly. Al10tllcr vc:y 
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There are BASIC Interpreters and HAsrC Cor.·;pil(~rs depending or~ ill,) version of DOS 

available. The versions are; 

1. GWBASIC availahle. on DO~ 3.3 

2. BASIC a,1d B;;,SlCA available on DO::; 4':) I. 

3. QBASIC available on DOS 5 ana above. 

It should be rIoted that GV!BASIC, BASIC ~md f.~AS1CA "i;' Inte,rpr2t\~r ;,\1i!e 

QBASIC is a Compiler. 
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3.1 SYSTEM ANALYSIS AND DE5iGH 

INTRODUC'l'lOl!I 

Just as it is known that compnter is composed of various forms of SOftwufC, so the 

procedure for computerising <I. problem 1S made more ;:omple~~ hy a l<;",;~ area of com!)u[ir.g 

which is cillied Parh c:)rnputing, and of \Yn,ich sY!)t,~m c'naljs:s nnd (I':.si~,n fcrrn the maje.r 

part. One of its main fl1l~cti(Y1S is to convert 0n cxis(;nglllanuaJ systcr 1 p'llo a computerized 

system, In system (t:1ri!y::i~; and ci::;sign ~he consc·l"il is uSllaliy '\.,,;1'; men m8de ~yslem 

involving input, prOCf'SS6S and outputs. A system can b~~ ('c~~arded n~~ ., h set of in(er,'cctinr: 

elements responding to in!)uts to produce o1J1pois. 

DEFINITION OF §'YSTFM 

System analysis is defined as the methods of dl~termining hoy .. Lest to use COHlputcr 

with other resources 1.0 perform task whi"h meet ini'()rmation need of . If' c"g2rjisn~iol1. 

GENERAL SYSTEfiif THEORY 

111e emphasis 1,)[ system theory is not only :'0 eX2JniHe and <:m\;,(' the individaai part 

of a system or organ:.sation but also it is vita! that the ::'ystem is vie,,\'(·1 ;:-~'_ a totality wert) the 

whole is greater dum the sum oflhe r.art;, 

The gOlen;! system lhcory vvas c),;:vclol1ed :0 rroyidc and unif~(j.ng li.\"'::s for th~ scji~ntif;c 

discipline such as Ph:,'slcs, Chemistry" Biology e~c. thst arose beGalls(~ of'indi',idu,d 2cientif;~ 

discipline. However, tl1:- g-;;ncrcd s~':::tem theory applies to oi.her ai.:J;vj:ies as \'y;;lL These 
. , 

include Business, Government, and Agriculture etc. The theOl)' tends 10 bring order and 

struc:ture 10 chaos, Segmentation and comp!exit)!, At ~he same h:ie, ~1is lheJry ta~,e5 into 

accounl1he dynamics of change and the UllCCrl:l;ll!Y that e:\.ist in the lll';\cr:;c. 
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At this point, it becom:::s netCssi~ryi.J inve~i:Eflk l.h", :r.aI,ual Sy::kl:1 currently used in 

determining 11
10 effect of feri.ili~~ef applic81icTI (Chemict1~:) ~lnd the nlc\hod~ of arrangement 

(roV,fS ane!. columns) on crop yiEld. This is 1.0 se:: how LJC'it ("O:T:puter apj}iicati0t~ cOLild oe 

used for more r:ffir;icI11 production. The sl!Hly of this Ghnvtcr \\'ill re:::J}'l in the design a::d 

i~-r.plementati~:n oft~f; Pioposcd s:'stem tu be tlppli?d. 

scope of proclem. 'htt gives [(,om fer re-c/81uiltion of lb.' cur-rer:! ('~ ,:~jstir.g Gid sysicm. 

minor). If the sy:,t'~:m mode! is incorrectly defIned etr~. This is 1c er(lhl\~ the anaiys~ 'iO 

Instilu1,e Badeggi in ~l!),\lysil1g CUises OfVD.ri2t:CIll in ramI pi'oduc[s, [h, p:,.,bJcl1i thai COU)J be 

d. MGIG orter, th(l,'-l not, lmrnan e,/(\[s do resuit W;il:g 11:3r!!mJ ~', : .. ern. 

e. The methGrI mCIY be fC'.md ineffIcient 

t'EAsmfLTTY STUI', v 

was~ing many years or months of effort and tnonev in lr,inC' to CV:ljU?~;; ':l,;ci execute a pr,)iect 
... ¥ .. ~ ~I 

that is too large, uncontrollable or impossibk 10 carI~" OJ!. The fe,1siL ii:y study is a rni!lialu,e 

systems analysis and design efforts th2.1 eni2ils <111exp]oration of nlhmT,jves desigrl c:JLion~, 
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and an 211aly~;is of the costs and benefits of each altemalivc.Ifthestudyseemstobere.l!istic 

in their potential costs ar~d benefits, ij1m tht:: project PfI:·Ci.'r:::ds to 1he E'::;', phase bll~ if net it 

can be terminated. 

u. Operational feasibility: Thi:; study is concented with ilx: workability of the 

proposed system wher<. developed ,md impianented. The:) O)";-'.'1~on9.l fe<1Sibi1ity of 

the propo:;~d sysiern W,iS c,u,-ied out &nd',Hls fou:,cl1.o be (\;~(;tJUi)na!ly .f(;usibh 

h. Technical r;.:as:h;lity: This test seeks to clarify it' tnc ,r;,I(I/'sed system can be 

models, m,d pers0nn .::1. Howeve:- ii. W,iS [.wnd tha-t N.C.RI ':riS c:ornrutc"r:3 'xith the 

c. Ecc)11omic::/lfina!lcial feasibility: The cost of irnpL:c1E'1tai:m of new system be 

relatively f0,,::,oi':Jble ~r~d affordable by the 0!ganisdion. 

OPERATION 01<' THE CURRENT SYS'nsrv'i 

The system under review Of invcsl.igatioll 1"!0eds 10 be vfC;j1 1!r.d.;r3~()od. 111::; IS t(; 

enable analysis, design and rccornrr'.cndations. TLe c;:p(;fiir1cnt?J d~~i~~n ;'llJ arc:lys!~, t:,::ed in 

operation. 

TESTING ]?OR THE SIGNW'CANCE OF MODEL 

Parameter Estimates Usir.g A1\'OVA The model for Lati:1 Square) Design is, Yijk = TJ 

+ (Xi + 1j + J3 k -:- eij:.c 

NH4NQ1, Co (NI-tJ~, Ca (NO.,!, Na N03 ilnd a W);\-f2rtiliSed CDi'll':;') en sugar ro')t yieid 

in tons. 
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Case I 
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Ho: TI = T2 = T3 = TJ. = 1'5 = T6 = 0 

HI : TJ:j:. 0 for at least one ith treatment 

a == 0.05 

Decision Rule: Reject Ho ifF- ration is greater then F I
- a (6-1), (6-2) (6-1) == 2.71 

Case II 

/\~'1alysis to evaluate ro\v arrangernent effect on the five different 100 1 b of 1\'i1rog':::n and a 

no a-fertilized control and sugar root yields ill tons. 

HI == o.r:f 0 for at least on ith row (J.:::: 0.05 

Decision Rule Reject Ho ifF-Tation Row is gre:iter [hat F 1- a (6-1), (6-2) (6-1) = 2.71 

Case III 

Analysis to evaluate column mnmgemenl em;ct on the five different 10010 ofNi~rogen and a 

non-fertilized control on sugar root yields in tollS. 

H.) = BI = ~2 = B3 = P4 = Bs = B6 = 0 

Ho = BK :f 0 for at least one kth column 

a. = O.U5 

Decision Ruk; Reject Ho if F- ratio-column is greater Lhall F l
- a (6-1)(6-2)(6-1) == 2.71 

The model for Complete Randomised 

Block Design is j 

Yij = U + Ti + B.i + eij 

Analysis to evaluate treatment effect of Po aid F2 are 0 and 22/3 oz fungiciJe/: OOIb seed of 

lima bean seedling respectively and la, II and 12 are 0, 1/6 and 1/3 oz insecticide/l 00 Ib seed 

respectively of the same lima been seedling. 
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Case I 

Hypothesis: 

H, : Ti i:- 0 for at least onf; ilh 

a == 0.05 

Case II 

Arlalysis 10 evaluate c0Lnrm (Block) arra;1.gCiJ1Cn1 cf[;xt of flmgi,jeie "IV:; in:ec~ici(kil l:\J lb 

of lima bean seed lin;:>,. 

I-Iypothe~is 

I .. 1 R' ~ T . "r ,. . BI k' 1 r; 1 . ,. uecislon RUle: eJe\~t hO a 1'- lZa1tO" oc ~ 15 greater t W?1 ~' 

SYSTEM DESIGl"/ 

\Vhen a system has been anaJysed and the pfobl",;;} 1125 been deli,,~d and approved by 

the management. The qU<;3stion that arises is where to ccma,encC' Ill,:; ~:('~s:g'\ of a!ternaJiycs 10 

the cvrrent system. The [ollo\,v'ing techniques give a iog;cal sequence ~n \'ihidi to d~>,sigj1. the 

1. Look atihe Ob.ie~iiv'! of (he n;;v,' system. 

3. Desigr; the outputs llia,i \-vill be produced under (l,e [}C\v S:,·~jf~m. 

4. Design. the proccssir:g steps th(1t ,viII be needed h') proline,.: the d;~sired Clutpd 

e.g system now char~. 
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5. Design the nec.essary inplt. 

6. Incorporate necessary (' '.nltrh. 

7. Design feedback procedllfes 

8. Prepare ;), phm to inst811 the n~w system jf n;2naf;~ment a(1p r OVes the design. 

9. Prepare cost analysis to show manBgen,ent in qU<ll1 ;j1ative ratLer then 

praposcd sysJ::m 

NEW SYSTEM DES?:G N CRHKfU iL 

evaluation. 

2. Simplicity: The system though designed to k;n.;jle u.,<,p;.;;te 0pcri:ltions of 

computation or evalur;iion should. })8 simpk: tel use. 

3. FeRsibiiily: This system can operate in a dYl18lJlic rai.h'r lhe 'J :>~,:c environmellt. 

output reports are prmided only 10 the ;:'tu1i1Cri::,:d ",J3,o;rs. 

5. Elficiency: The system sl~ould be desired to br:: ofhi;h elfic:cc,cy lmsurillg tbe best 

O!liput 0 f th;3 desired evaluation. 

6. lJsers friendly: The sysl.0m shouid be designee\ in ~.uch a '","Cl li '~h<lt it siml)l), gives 

the OperJl0rS a clwice of dilTcrent lnu"!saction [()1" imr!~mel,j;ii)fl 

INPUT DESIGI"J 

Input design is ons of the items of Ck",lClllS of design. Ie desi[,nii'i.cr, a system, ~;le type 

f . J"" 'I' " If' " . . o ir,pl.lt meqm, 08ta COLectwn melncos, VOlil"li:; 0 illPlit c!o,:umen;; ,i!](j design of mput 

layouts. Th::. dcsigOi.T must. decide wllat ilks is needed to rcu\in dat f()[ produc!ng desired 

reports e.g. (cart files, disk files tape ii!es elc.) 
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Input SpecHlcatioJ~ 

Tn designing a new system the input spccifi::;~\ii;:.n re'J1JireS tbe r~\!Jcwing: 

a. Yields of sugu" roots according to cell in tone,,; d 1113 to fer!iiizDL>. 

b. Yields of lima bean seedling according to cell due to fUDf!,icide and insecticide 

<:ppjied. 

OlJTPUT DESIGN 

This aspect of design w()rk compds or rC(luires the analyst to work Y·:;l"y closely witb the 

users or lhose th31 needed jhe output. Ou.iput desi!,!!1 is ~5lahlished ;b a final cb:.ck on tl,e 

accuracy of the processed drrta. 

In design oUlputs t.he 1irne that [he reported and the au\hori;~(;G l.~:;ers cf \lw r':1i(;[1. cl.1Jd 

the objective of the at13.1ysis shoHIn be ccnside'!:'ed. 

OUTP()T SPECJFi('.4 .. TION: 

Th~ output eXf>3cled .from fte ne",v system are:-

a) F-ratio for Treatr{icnt effect for Lati~1 Square Design 

b) F-ratio for '.(OW efL:ct for Latin Square Dcsigl1 

c) F-ratio for Column eflect for Latin Square D'3sign 

d) F-rat.io for treatment ~flcct for CC!i1;p:ete Randomised Blocl- T.ksign 

e) F-ratio for Column (Blosk) effect [()r Complete Handomised [lJck De,<;ign 

Data control: Data control refers 10 as tbe exercise of cross checking rn;;,aSUl'(:'3 10 regulate a 

system so that it prodl..~ce the design ouip'J! or result. De.in control enSlb::S correct necessary 

dal:~ eyaluatiol1 or processing. 
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A cost benef:t m)~]ysis is nCCeSS3.TY to d-;:;tenniniJ f>~onomi(; fe<:.:31: 1ility. The primary" 

invest in the project. 

Some of the element::; of cost, wiJid) must be ctJilsiderea by a m(ulag~:-nei1t cc;,t 

accoumant, include; 

a) 

b) 

e) Opr;,rRling cost 

Cot")~lIm8_ble material (tnpe, carets. disk., :-.:tr1.linnl"~rics) 

: (heds of an;~.tysjs 

overcome f:. t. c 

For the interest. of this project, the fcL1owi:!,3 skeletal p08sible rr,:;( implicatioi1S uld 

benefits are slated. 

CTX Branded ci)mpuh~r sy')tern m0del V. L 400 NG5,OOO f~!) 

3 NuIec (1 GOO AV) SiaLiiizer·- {",j(i,OOO.OO 

.~ Uninh~iTupted Pc/wei· Supply (U.P.S) --t'11 ~~,on(i.OU 
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Model, BK 650H APC 

5. Air conditioner (Thermoc00J)- J\f45, (;(l!J. ~);) 

6. Extension cabies (with fuse)-N35,OOO.OO 

7. Installation cost pe~' on,~ PC-N3,500.00 

8. Well carp;;:ted computeT room of27.fl b:,' 15ft; with rllrr;i:me 

10. Opera1ion (naming) cost indudir(; "vel! conn.::cir:.,J teieplwn,) c;d. Ie, pU'Ner SJPply, 

statiOl,ei'ies etc. 

11. Personnel cost: This is hased on the rmm.agem.t~nt (,:gctia:ion C'f g~)"'(:;mmental pol\fcy on 

Data Pmcessigg l'v1anager. 

Programming I\1::mager 

Syslem Analysis and Design Manager 

Computer Opere/or 

System Programmer 

Systel!l AnaJysl 

Data Input Clerk 

Maintena!lce Tecbician 

The management may decide to send S0'ne of the old st,,[1' D)['u.li;(ing on tjl(~ use of 

Benefits: 

In an agricultural re::;carch i:1stiwte, the sole obiects ;)i'ille or!!",l1:sa1io!1 is to discover . -
the best chemicals (fertijjz('[s) or method of farnling llwt can b,;-; applied to yield (ile 
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maximum output ar;d control WCC(lS and pest. Over the yei1n; million;: 0;" money are lost on 

trials and error method, jus; to \'~rify the Ix~';~ C;;rtili/er th':!' lib a crop " 

But with this .1I181Y5:s it is believed lhd Lifl",:imcm yield \\l,:c!\ w:ll lead to mass 

productio'1 of form product for the nation will be achie.ved. 

Good technic81 advi.se v,ill be given to minor formers or other'; who me In farm 

industry on the use of chemicals. 

Complex jobs in the org;misa1ion ihat h?:ve heen t2king \vee:;,3.nd monii:s io sojYe 

can be solved in fe-IV hou:'s as it is beiieved 1110.! jj:llC is mC11.':~y 
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4.1 AlGORITHf'.~ i(EP'~ESENTP.TiON 

INTR.oDUCTI()N~ 

Svs!em develonmeilt and implc:meniJtion i.s !ll8iorlv concemed \vith a!l :3ctivities to be 
,.; J ~ ~ 

done vvben (;onv\~rtins rn old SYS[,:ml or c1!flcni':y;lem ;,0 ner\" system. 

out~ome of the analysis and 1he recommendation made dLl;jng ihe an~;;;:sis. ft also has tc do 

with writing of the prog!QlJ1 and testing the program to ensur~~ l.l:eir coaec[n2SS cr 

functionality. In thi: case all <lnalysec1 clpta [10m ar: old system ;s uS""j r:), lhe new s~.~~e'n 

Good system dc'velopn:eni 2nd impl~mentalion is ess'~n';ial to pwyidc f.:,\;:).bJc sys1e;iJ sc a', 10 

meet the or.:;anisational goal. 

4.2.1 Al.GORITHIVL 

algebra test in the n;ne century. I-Iowever, more p[ec.is:~iy t;leword "ciS a ref[(shienin,:::: of ,.11 

earlier word algorithm vvhich was used for seven,;! ye,lfS tb re:er to ariihllletic procedure like 

long divisi()l1. With the advent of computer, the term algorithm have gol a nu\v leaf since 

eve!}' computer program is written or is an algorithm. 

An algorilhm is a procedu!"!':, J.or solving a problem in a finiW fzllDlber of ~,t~~ps. It can 

<11s0 be defined as a fini1,~ set or sequeni~e of instructions or operat(jr~ :i)[ coming out of a 

specific task or so[ying a problem. On lbe oiher [land. a program is an ,dgorithm 5pccilkally 

expresses in a high language capahle of execution by a computer. Ge",erally algorithm are 

expressed in PSEUDOCODE not suitable for e:(ecuI.ion by computer. 
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4.2.2 CHARACTE1USTICS OF VALm ALGORITHMS 

a) PE;Gisi,m:-Algorithm steps ';;\l(j"dd be '.'oid \~f:~::sun~pi;oii or sh::ntld. not be 

vague. 

b) Effectiveness or Efficiency: Vlis rncam; tbat tho execution oC an im;)ossible task 

should be avoided in the algorilhm. 

c) Finiteness: Tt'I.ere must be an e\ae~ manter (;finstructior.j ;:1 an nJgoriihm 

d) Termination: Ther-:; ;:\h,)lild be R. stopping c[i[c:ion to (;:;J)1;in().te [;n aig()[ilhm 

especi,Jly in a case o[ail instr:r-:.Lior:, with :epe"ted exec; dnn. 

e) Output-A .. n algorithm should pr()vic.e w" (~IJ!pt:l. of imj)Jr>y,cntaticn 

In general, a]gor~thm can be represented by any.:J[ the f(;l)o\,:ir'b forms: 

1. Pseudocode (Str~lcturc~d English) 

2. Flow charts 

3. Nassi-Shneiderrnwn ;.:1.ruUurcs flG\'! (N::-SF) diagrams. 

4, English language. 

5. Formulae 

6. Decision trr:;cs 

7. Wernier--on dingrams. 

But for the purpose of this project, the forms ,)fthe algorithm lha1 are d:~cd are; 

Formulae 

2 English language (stTucl~JTeri) 

3 Flow charts 

4.2.3 PROGRA1VfMING LANGUAGE: 

The languag'3 thrrt is heing usd for this project js BASIC ::Bt.!;inners All·purpose 

Symbolic Instruction Code). H is a high level language de~.;ig~:::;d [0,' people ,vith Ol.lL prior 

programming experience. It is widely used in programmirg eXPerjer;,~e. It is "videly llsed in 
, , 
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programming scientific, mathematical arc! m[IPY business problems. Onf~ good a~hai1tages 

running the compliter in (Om inleracti'\'c iT/CHIc. An::>1her yitnl charactf.·nstics of BASIC is hs 

availability on all Disk Oper8ting System <:iJnS: .. 

ALGOHITHMS 

For Latin square Design Analysis 

I <=iik<::: P 

i:-::: 1 to P 

i::.: 1 to P 

k::-.:: 1 to P 

Ck ::-: (~Y.k. **2)/P 

Ssi.)lal = Cijk - C 

Sstrea1m~nl :C.: Cj·,C 

SScolumn ::: Ck-C 

:1.1" - S" 1(1) ')' ., (') ') 11 0E:Tor -- t)Enor - ... )~. ,I-j 
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i= 1 to t 

j = I to b 

'~s - ('\~Y'1' 2' It) ({V . ~)i('t ,.'. -') t:. trcatment - .. \ L! .. l.. * * )! j) - ,1 .. :f. * _.! ',. 0) / 

~t-Ratio == TvfSTrc::lmcnt/MSError 

PSEUDDCODE (STffHTCTURE) 

Main Programrne 

1. DecJa,.·e sub for La[;f1 square 

2. Declai·t:; sub [Ix nmd:)mized complete block 

3. Declare fi.mcli')n 1.0 sum colur!"ll1s 

-~--------

4. Enler the do of column and nu~ of m'ws of the array 10 be ~/,;('i 

5. Dimcnsio111he zrra)' 

6. Design a menu 

7. Select case meru op1ion. 



Case 1 

Cflse 2 

Case 3. 

Cnll Su.b Latin squZire. 

Call sub randomi:;ed complcto b);)ck 

Exit the pro~vam 

End select. 

9 End PTogrnnl. 

Sub Latin S,~'wre 
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1. Dimemion arn,ys of summing 1'0 WS, CelUljil1S and kite;,). 

satisfied 

3. Enter the v:llues t') be used in the [lJdysis. 

4. Sum end: group ofJelter~ 

5. Sum cadI cohnm 

6. Sum eac:h ror.\' 

----~------------------

7. Carry Oll! the analysis using v,dues ocLained (4) (5) ((n-1 (6' {,!'!)ve 

8. End sub 

Sub R(Li!domized complete Block Design. 

1. Dimension arrays for summing c(llumns and. rcnvs 

2. Enter the values to he used it: the ana1y~is 

3. Call function ~:wn rows 

4. Call function ~;um co]umrs 

5. eany out the 2Li1lysis using \'alues obtained frorn (3) and (4) abo\,L; 

6. End sub 
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Fun::tion Sum Cc~umn 

1. Ini! ialise a variable tf) sinfl",; the SUiT, 

2. Dirnensiol1 arn,}' fOl 'he su:n 

3. Add the values 

4. Assign final value to sum column 

5. End function. 

F~mClion Sum Row. 

1. Illitiuli.senriable (0 store sum 

2. Dimension array fer the sum 

3. Add the values 

5. End fUflr::tion. 

4.4 CHANGE (YlE!~ 

This simr:1y n',eam Gonvcr::;;on fro!'l the old sys1~m to new ;'.y3i.(:m. There aor four 

staged change ove:. 

car:'i.ed out when every 011:3 conr:erm:,j l:nd '-.onfidence ir. (he new:::skm. This m,:!1hod is 

2. Paral!;;l Running: This mears processing (h.t~i by both lilG old aJ in ;':?w system to cro.:;s 

until the new system has been proved fo,' at lea;::t one system cyck fi ,,!lows ihc result of 

the new system 10 be con:pamd wiih the old system before aCCC;T;(\JiCe by t.he user hi 

con fidence sake. 



35 

3. Pilot Running: This is similar to pmallel PJnning in a'ivay. Under this melhod, d(1.~a from 

4. Staged Change 0'1"31': This in\'olve~ col1:::tra.ined direct d-,~mge over P1(;;h()d. Here the !:ew 

system in introduced piece by piece. A part or section i~; run using ,he new ,ysk:m while 

p'.;riod. 

systeel. 

1. Test for code and Specification: Thi,; :s (0 e:wrnilje l,hat ;1':(' program should do 

2. Verification Test By executing the SOn\V8fe ;1' z, simnia1'.~!:' \~/!'iiron:rcnt in?ti i" 

U3ing :sorne assumptions, testlr)g a dclta [or error fiwJ;.ng. 

3. "\'alidaiiJIl Tesi: This me"BS the process 'JL1sing ,1 SCfiJ,'\Tt1:\· in a live environrncn! 

for th~ pU:pOS0 of sponing errc·I". 

After the sy~;tem is implcrncnted and conversi0n is completci, [l r~;','ielV of the syste;n 

the systern h2cS met :l~: obj.:';C1i veS, jf the pe r fO:!112'";Ce level of the W3VS .liD? improvv1 fmd if (he 
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system IS producing t!le r~sHit needed. In,hi1ilY of the system to achieve ,eny of thiX;C 

obJectives may raisG dcubt on the workabj!ii~; (Jflhl) system. 
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5.1 OBSERV /\TION 

This project being developed to improve the mz.11l~al ~;j:;k,m 0f,:.tat;·~tical eva!u:liiol: 0'1 

"analysis of variance" on tllC yieids of sugnx rc013 and bears is s~;i' l 10 h::;ye shc\\'n the 

importance of cOrCpi;\?Tised system in ~;ystem r.na:ysis. It hilS not on1;' :~hovm the 3;,'('ing of 

b the analYf i ::; fc;' sl1g:~r root yi.~ld te, ('valuate Nitrogen efJ':;;ci, i: \\::~ discuwred [L.ai F-

. I VI' . ., ,-l-Y~. ". 1. .", \ 'I.- I ... " . 
resl'c~tlv0 y. i ner: cornpar<')Q \\'lin tr.e;' '. v 2 V J IrGm Si atisUC?U v," (:it ~uowec .:-. I j, \",~ 

discovered ~.hat HI) ;3 rej:~ckd for treatm:;nt and TO,\' efD;ct: me2nin_~ l.hat the presence of 

positive contri~Ylltion ton. Hmve'.'er being lha~. 1.41 for c;~Jnnn -.~ncct i~ bS3 than 2.7 i i'wm 

table, 1h::lt meal13 tJ'at:He is accepted indicali.og no signifj~aTl~ ch'inge be,r?;; on co!oDln. 

In the CQse on beans, the F-m:lo hr treatment and block sh,,'/(;d 46.53 a:;d l.GO 

treatment and block We [.;;jeci Ho for ~Jeatme:l!, which In';:;:ws thl~ the appEcati.on of 

for that of block ViC d,') not r~ect Ho ar:a cOl1clJ.~de. thClt the [!lock or CC:tiFi'l ar.rc1.lH;(,nlent has 

n;) significant effect 0:1 tile yields. 

5.2 CONCLU~~I()N 

The computerized sy~;t0m of evaluating the effect of NitrF=·~n, insecticide and 

of comput'~i'ized system over manual system. Therefore tlh~ need Cor CO;lluptcriz~d mctho-\ of . . 
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analysis to meet the need of an orgEmisati eoT1 in t'3rms of ~peed, accuracy ~!ld ability ti.i bandle 

large volume of data can not be overlapIY::d. \ilfith the rate Cfl('(;hnojo~"y~ldvance.men1 in lk:~ 

be the answer to ali areas oflife. 

5.3 RECOMi\f\EJ~DAliON 

The foliowing wC(llclmendntions arc fi~nlfid ([3 going 10 be n:')' 11.s::Jul to lnosc 'i!'at 

elements, in parti(:lhr j'-·iitrogen in t1i~ soil conlribllte3 tJ 1;1(; ferti;jl~; of .s·::d It is ob\'io~lS ,hat 

crops, the fertility of 1.he soil 'will de~reD.s:;; there by affecti;lg yi~;':; ~'. Tbercf")re S\J <.,ng 

Lmgal dise;lsc contrGis, siroag reconun2lilbtiofl is Fdso giV!;:oB to the Agr.;c!cmist 10 in:plcl)' the 

L,se oflhesc chem;c,lr to con!rd agenls aga'ust crops such !.IS \veeds awl n.'1,al(htes. 

2. With the 2,dvent ()~' ccmputer in our n'o·:!~~m society, i: is (\cnr jha,:cupuicr npp!i(:ati.~n 

and technology. I lhe;-~~forJ recornmendihat tlH~ USE; of computer for eV:l; ur'ting compiex 3EG 

simple problems a like. r lherefore recomm(',nd fwthe r de';eloprne:nt i)f other software 

programmes that ca;l :3otvc probl,,2'J11s A~ricullllf':; in padicu!w' as it ,,~;p ilflprove the !.i,ing 

,. . i' l' 1 I l ' COnClllJOn o. t 1e peOple, encourag';; <:1'-gc sca .. '; prJetUc1:0D thwugh rcsc;,r,J', <me] enccwragt"~ 

exportation 
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L/\"(OUT T<lil:. ~;UGAR ROOT 

YIELDS 

r--------------.--.----.- ----------------.----. --. -- .---------------------- .. - .------------- --1 

I_~ COLUMN i 

ff-=---=-___ JB'~?:? __ _=_Lg~-5.3!;~,~==r_Q~-~-Ef;~=- _r~_~l!:X--=I!:7~?~i-i;~Ji\~3f):~-=-~~1 
I !! : i I --------1------ . _____ L ___________ I-_________ .. __ --1---.--------------,---- -. . .-_. __ -!-___ -.-____ . ____ _ 

111 I C:==:0.3 1 D-=30.(1 ! E>::2g)~ 1 F=:::21. j' ! }\=-=3! (_,~ 1 r~~-:1().1 1 
,--.---- - --·--t-------·--·--·----····:---·-·-------- ----. (--.-. -.- .. -- --. -------T--· ---- -.. -----... -. -- ,- -.------- .. -. -----1---- ----------- -------! 
j : ~ j I j 

A= (NHlh so,; 

F= Na Nitr.)gen 
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RANDOMISED COll;{PLCTE BLOCK f':XPE~lMENTAL Ij .. )-our FOR LIMA BEA0T 
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