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5IZES AND SHAPES OF PLOTS FOR FIELD PLOT EXPERIMENTS ON
WHEAT — UNIFORMITY TRIAL DATA

Aftab-i-Talem,® 3. Aehfaq, M, Idrees Ahmed and 5, A. Wazitr Haider
ABSTRACT

Data taken from a uniformity trisl on wheat were utilized to

aee the best possibls plot size by making 1162 ploia esch of eiue
153z 1.22 m. The plots of various sizes and shapes were cone-
tructed by pooling the yields of adjoining plots. The vaines of
oosfficient of veristion (O, V.) decreased with the increass in plot
pize. The atudy slso revealed that the plota of the same size with
length along the breadih of the sctual field gave lesser .- V. then
othet bypes. A plot size of d4.18eq. m bes bheen foundd to ba
more suitable as the declining trend of O, V. values begomes
slmogt negligible for lerger plots, Sample size mtil  varisooo
have beep evaluated for different random sampling prosedures.
The method of stratifiod random sampling with optimum alloca-

tion is ooneidcred &8 the most appropriate one.
IXTRODUCTION

1t is of considerable importence for the research workers of crop svicnce
to have sdoguate knowledge on plot technigue. It in also importance to use the
moat effiolent chapes, sizes and arrangemynts of plots in n partioular experiment
for obtaining the reliable tesults. The precision of significance tests in fisld triala
is largely controlled by the sizo and shepo of an area svailably for the particular
trial, the natury of fertility or ether variations and the avaiiability of fonds.

Whest is one of the major cereal orops cultivated over & considerable
area of Pakistan and is under constent and intensive research in the country.
This problem hes therefore been salectod o 28 to see a seientific basis for using
plot shapes and eizes within ‘optimum limits’. The dsta collocted from a
uniformity trisl have been analysed for the following objeotives :
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Kizes and Shapes of Experimental Plots

1, Toees the best pomaible size for field research experiments on wheat,
2, Tostudy the possible method of rendom sampling as far as soil anslysis or
other characteriatics are aonoerned.

FROCEDURES

Data for the present study were teken from w upiformity trial on wheat,
The experimental area was under regular wheat rotation, The manuring end
other operations were uniform all over the aren. The entire field was 73156 x
2928 m. It waa barveated by making 1162 plote each of the efze of 1.59x
).22 m. The plots of verious sizes and shapes were conntructed by pooling the
vields of adjoining plots. For exampla a plot of size 15 5 20/ waa teken by
pocling 3 basio plets along the length and & beeio plots elong the breadth of
the field. In this way each of the plote of ), 2, 3, 4, 8, 8, 12, 16, 24 snd 43
unita in Jength with 1, 2, 8, 6, 8, 12, snd 24 unite in breadth wers combinad
t¢ get various sizes and shapea. A plot is considered to be rectanguler if length
to width or width to langth ratic is leas than j, otherwise it is conmidered ms
equarish. The €. V. veluea were worked out for various ajzes and shapes to sea
tho suitsbility of any eize and shaps. A greph has been drawn by plotting
number of unite against coeflicients of variation. Simple random sample,
stratified rendom sampla with different allocations and systematio random
epmple were eelectod and their variancea eomputed by using methods given by
Cnehran (1977},

RESULTS AND DISCUSSION

Coefficient of variation values calenlated for different sizes and shapes of
plots indicated a deorease with the incrense in plot size. This faot is quite clear
from Graph I, plotted between aize of plot and . V. Moreover, this graph
shows that plots of the same size whose length is elong the bremdth of the
actuel field, give lesser values of coefficient of wariatiorn than those of aguere
shaprd or whose longth ja alung the length of actual field. The rate of declive
in the C. V. is quite high up to the plots of 44.18 8q, ;1 esize. This size seems
to be allright becanse further iticrenss in size only inereases the cost without
sufficient dvorense in C. V. value, Table 1 shows the distribution of C. V.
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Srzex and Jhapes of Erperimental Plals

wecurding to different sizes (amall, medium and lurge) azd shepes (reotangnlar
and squers). This table slao revenls that the rectangular plots of mediom aize
{27.80 t0 53.2 8q. m} are auitable keuping in view the limitatione of vary small
aod very large plote, Unduly large plots oause wastage of tima, monsy and
Isbour and too emsll plots canes difficuitics in mechanioal hervesting wad some
other treatinenta, The rescarchor haa to compromise betwenn these two bypes
50 that the maximum precision is reached at the lowest posaible cast.

Table L. Distribution of C. F. @8 affected by plof dizes end ahapes

Uplo 27.5 5g. m 27.6 to 55.0 ag, m 55.0 ag. m and abova
o, v, fstmall size} frmedium aize) {large size)
Bectan- Squaro  Reolwn. Syuare  Kestsn. Squars
gular gular gular
Low
{Lbelow 105y — —_ o — 6 B
Medium
(10-18%) 11 8 6 4 B 1
High
{abhova 165 3 3 — — =L =

Theso reaults are in line with those reported in the literature. Ashfag and
Zafar Yah {1973 & 1974) constructed ths plets of difforent shapes, i, e,, aquars,
oblong in the directiou of field langth and oblong in direstion of fisld breedth.
Tha £, ¥. for second type showed mazimum velues followed by the walurs of
syuaTe plots and minimum values for the third type, They obssrved a plot
siza of 1j/188th of & hectare 89 more euitable an the declioing trend of C V,
valued became almoet negligible for larger plota,

Hutehinaon (1935} reported that there was & graduml decrease in the

percentags error per plot as the plot size incrensed either in length or breadth,

Ashfag ef ef. (1083) etudicd distribution of €. V, from the experimentsl
dats by selecting 9§ researcher’s work, They found surprisingly high C. V. in
most of the caeses. This wus attributed to poor planning of experiments;
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blaoking in mest of the cases was unnscessary anm the intrablock variation wase
aoted to ha similar to a blook, Plot sizes of IS8R of a hestare or loms were
uxed Ly & fuw invortigatora who also showed lcsser C. ¥, valuea.

In laying ont feld experiments, one of the problems is the shepe of the
plot. Thie atudy shows that long nercow plots with their length in the direo.
tion of ficld breadth mre auitablo, Graph 1 shows that this type of plote give
emaller values of C. V. na compared to the plots of the same size but different
shapes, i, e,, syuare and long nereow whose length is in the direction of field
longth,

The graph on €. ¥. values for dilferent sizes apprara to fulluw apo cxpo-
pentisl trend of the form of ¥ = abx ., Thii equation was Atted snd 16 gool-
ness of Gb proved by Chi-squato test,  To study the charocteristios of soil, it is
cesential to releot the soil samples, In order to kuow the proper provedurs of
rampling, the vield date on warious sites of the feld was Laken by wwiog verious
methods of sampling,

Table 2 shows the sample size apd variance of different random sampling
methods for these data, The talle indicates that the varisnce i3 minimum in
caec of & stratified rendem sample with optimum allocation; anmple with pro-
portional allocation has w little Lit greatce variance followed by etratificd
random sataple with cqual size, eimple random sample and aystematic sample.
Syatamatic sampling should he avoided as it gives much moere varlance than
all of the other methods.

Table 2, Allgcation by viripus random sampling procedures for n= 103

Strata Kh Equal Prnﬁﬁr tional Cptimum S}'Et;m atic Rendem
T e s e o ety

I 327 26 30 17

11T 220 20 20 ) Lus 105

Ly Irs A U 12

Varianep {.0537 00357 0. 0308 1.0783 0, 2560
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