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Researcb. wori:ers in 'J.t:;riculture arc 1>1ainly concerne(: 

with the llliJIOVeiiK1lt of their breedinG strains and testing 

the performance of new entries under different agronomic 

conditions. T c1ey are also cone eiiled 1 to a lesser degree, 

with the development of better e:;:perimental technlgues to 

increase the sensitivity of t~1eir tests against the factors 

of natural variation. This may often be accomplished by 

improvements L'l the method of applying the treatments :e>:-.d 

measuring and recording t:le experimental results, as well 

as the design and statistical methods adopted. 

With this regard, the statistician can play an 

important role by evaluating the currently used statistical 

concepts a.nd procedures and suggest:i.Llg ways to improve thcrJ. 

Esseutiallyt i1is L1terest v;ill be directed to the problems 

ooncernirlc tl1e efficiency of e:x;periuental designs, tech-

niques of statistical analysis 1 appropriate nu.r;:,ber of rep-

lications, optiluu.rn size ano slla:pe of blocks and experilrrental 

plots and tbeir orientatioll in tile field, ... etc. 

'Jlhe objective of thi2 investigation is to study the 

relationship bety,een plot size and shape on the one hand 

and variability in plot yield on tl1e o'G l1er so far cott ox: 



are sometir,ws determined by some non-statistical Lctore 

outside the control of tt1e research worker. Seed suppl;y, 

size am shape of the field and convenience for the differ­

ent agronomic operations axe among tl10se factoxs. Plot size 

and shape also depend to a very gxeat extent on t'"e cxop, 

the nature of the soil at the expe:rimental site and the 

conditions of cultivation. Therefore, it is necessary end 

desirable to conduct detailed and caxeful study of this 

factor under varying conditions until sufficient informa­

tion is gathered to reach sound conclusions. Results of 

this investigation, together with those previously reported 

by other investigators, 2 hould clarify tl1e degree of sensi­

tivity of the yield to ch~~ges in plot size and shape for 

diffe:rent varieties of the tv1o orops under difierent 

patte:rns of soil variability. They aleo provide estimatos 

of the "optimum" plot size and shape tl1at can be adopted 

by the research wo:rkers in tl1eir field t:rials on tl1e two 

crops under similar experimental c ond it ions. 



'Jlhe ;)roblen of determinil1G tl-:.e optimum plot sJ..zc 

and ehape no.s at·bracted the attention oi many scientiEts 

workinG on oifferent crope under different experimental 

conditions. 'fbey used sev8ral aveilable procedure~ to 

il1vestigate the effect of changing plot size and shape en 

the magnitude of tl'1e experimental error. They reported 

that il1creasing the size of plot generally increases the 

precision of the il1dividual observations. However 1 as the 

plot size L~crcasos the block size increases and, conseq-

uently 1 the variability withL~ the block is increased. By 

balancing these two opposite tendencies, the researc~~ 

workers woulcJ reach a satisfactory plot size whicll gives 

accurate resultE • 

.AmO.il§; the different p:roceduxes presented to study 

this problemt the method devised by Smith (1938) has been 

most widely :recognized. L.::. his pe.per· 1 Smith eTI!l.='irical.1y 

demonstrated the existence of a lil'lear :celationship bet-

weeE tbe lot.;arithms of plot size and plot vmiance. 'le 

el.'}Jressed tl~is relationship as fc-llov;::: :-

= lor· V 
0 b log x 
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V'n:iance, on a :cingle ur1it basi,c, of ~lot;::: 

of' size x units, 

V urianc e of s i.ngle-unit IJlots, 

index of soil variability, and 

number of single units in the plot. 

The index (b) in the above equation measures the degree 

of correlation among adjacent experimental plots 1 and ca1: 

be estimated from uniformity trial data by using the prin­

ciples of linear regression. It is used 1 in conjunction 

with cost estimates, to determin6 the optimum plot size • 

.Another raethod was presented by Koch and Ric;neJ,­

(1951) for establi::hing the optimum size of plot by makinG 

use of actual experimental data irohl split-plot and incomp­

lete block designs. ·Jlhe method involves t;he reconst ·· 

ruction of tho analyeis of variance of the expe:.::'..--

:nent so that it simulates uniforLlity data. Variances i'or 

the different sized plote are computed from the estiL1atos 

of t l1e V3riance components and reduced to J per u.·1i'c basie. 

An unweigL1ted least squures fit iL tl1en used to determine 

the optinur;; })lot size, 



dU.:.J~-j.c_,~.-:J.J ar:ld ··.vi'"'_lian.Ls\lL·;~:)d)developed amethoc1 fur ·,.JJ~·, ll--

ing observed variances for different-sized plots to obtaiL 

an unbiased estiuate of the regressiDn coefficient witll 

asymptotically minimum variance. l'l1e method is applicable 

both to uniformity trial data and to experimental date<., 'l'he 

weights used in this case are the elements of the inverse 

of the variance-covariance matrix of the observed variances. 

'l'he authors pointed out that estimating the weights from tbe 

data could be a source of error whose effect they did not 

determine. 

Afonja (1967) discussed Smith's measure of soil 

variability and examined the different met hods proposed 

to determine it. He indicated that these methods provide 

approximate values for (b). He outlL~ed an alternative 

method which made use of a factorial experiment containli1g 

plots of different sizes. The primary object of this 

experiment was to test the effect of four set weights and 

four spacings on the yield of white yam. In order to 

obtain a constant plant population per plott different 

plot sizes l1ad to be used. The metl10d provides independent 

estimates of the variances for the different sized plots and 

a sim}Jle unweighted regression coefficient can thus be calcu­

lated more accurately. 












