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OPTIMUM PLOT SIZE FOR FIELD EXPERIMENTS WITH TAPIOCA

P. V. PRABHAKARAN and E. J THOMAS

Plot sizes and shapes for field experiments vary with crops, soil types
and treatments. The technique of uniformity trial is generally adopted to find the
best size and shape of plots for different crops. One of the earliest studies of
plot size on Wheat was made by Mercer and Hal (1912) of the Rothamstead
Experimental Station in the year 1911. Kulkarni et al (1936), Brim and Mason
(1959) and Sardana and Sreenath (1967) obtained the best size and shape of plots
and blocks for Jowar, Soybean and Potato. An attempt has been made to obtain
the best size and shape of plots for conducting field experiments on Tapioca the
second major food crop of Kerala

Materials and Methods

A uniformity trial was conducted at the College of Agriculture, Vellayani
during the year 1972. The variety of tapioca planted was M,. The spacing
adopted for the trial was 1m x 1m. There were altogether 28 rows of plants in the
north-south direction, each 24m long and 1m apart. At the time of harvest, 2
rows of plants on the four sides of the field were discarded to avoid border
effect. The central 24 rows were then divided into units each 1 row wide and
2m long. There were thus 240 ultimate units of size 1m x 2m. The vyield of
each basic unit was recorded separately, which formed the basis of the study of
variations in plot sizes and shapes and the arrangement of plots in blocks of
different sizes for the crop. The data were examined statistically for a study of
variation amoung plots of different sizes and shapes, variation among blocks of
different sizes and the estimation of optimum plot sze.  Smith's (1938) equation
in the modified form y=a.x~b, where y is the average coefficient of variation, x
is the plot size and b is a measure of correlation among contiguous units
(Saxena et al, 1972) was fitted for the data without arrangement in blocks and
for blocks of different sizes.

Results and Discussion

The variability of each plot size and shape was determined by calculating
the coefficient of variation. The coefficients of variation for plots of different
sizes and shapes are given in Table 1.

It can be seen that an increase in the plot size in either direction
decreases the coefficiant of variation. The coefficient of variation decreased from
344 to 9.1. The shape of the plot does not seem to have a consistent effect
on the coefficient of variation. However, for a given plot size, long and narrow
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Table 1

Coefficient of variation of yield of tapioca for plots of different sizes and shapes.

Breadth ~ Length in units
in units 1 2 3 5 8 10
i 34.4 24.6 26.0 22.8 16.0 15.8
2 273 203 224 19.9 132 134
3 223 206 189 187 130 13.0
4 218 20.2 18.6 16.8 12.8
6 20.4 193 181 17.2
8 16.9 16.2 17.6 141 9.6 9.1
14.2 137 i4.4 13.6 — —
24 12.1 13 105 — .

plots generally yielded lower coefficient of variation than approximately square plots.
With the smaller plot sizes, the effect of size is more predominant so that larger
plots are more efficient than smailer ones irrespective of their shaps.  As the
size of the plot increases, shape aso is important, so that broad plots are o
less efficient than longer plots of a smaller size. Defining efficiency of a : by
1/x. (C. V), where X is the number of basic units constituting the bigge: plot and
C.V is the coefficient of variation (Kalamkar, 1932), the efficiency decreased
the size of the plot was increased. Hence the smaller plot in which agricultural
operations can conveniently be carried out, may easily be taken and the numi
of replications increased accordingly.

A free hand curve has been drawn (Fig. 1), in which the plot size is
plotted agamst the the average coeff|C|ent of varlatlon It can be scen that the

t.@, 16 m* and there after the decrease is rather slow. Thus the best plot S|ze
according to the method of maximum curvature (Federer, 1967) is about 20«

The ultimate units were combined to form blocks of sizes 4, 6 and 8
units respectively. The coefficient of variation for different block sizes are given
in Table 2.

it was seen that the coefficient of variation decreased with an increase
in the plot size in every case. Smith's empirical law was fitted to the values.
The coeflicient of heterogeneity ' was found to vary between 0.2730 and 0.4076.

The equatlons are given in Table 3,
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Table 4

Optimum plot sizes for different values of C, and C,.

C, C, Optimum plot size (m”)
19 1 195
18 2 9.2
17 3 59

‘ 16 4 4.1
15 5 31
I 6 22
13 7 19
12 8 15
11 9 12

Summary

A uniformity trial on tapinca was laid out at the College of Agriculture,
Vellayani, during the year 1972 with the variety M- The coefficient of variation
of yield decreased steadily with increasing plot size. Th: shaps of the plot did
not have a consistent effect on the coeffizient of variation. However long and
narrow plots showed on the average lesser variation than square plots of the same
area. Smith's equation was fitted to the data for blocks of different sizes and
without blocking. The optimum plot size was worked out by using (1) maximum
curvature method and (2) Fairfield Smith's variance law. The most efficient plot
size for any given field experiment on tapica was worked out to be about 20m®
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Table 2

Coefficient of variation of yield of tapioca for blocks of different sizes

No. of basic units 4-plot block 6-plot block 8-plot block
B 1 0.1 321 - 319

2 24.9 25.2 232

& 20.2 — 20.4

4 16.9 19.0 .

5 18.1 17.2 197

6 17.8 — 181

10 12.7 121 14.2

Table 3

Smith’s equation fitted to the uniformity trial data on tapioca.

No. of plots per block Equation Coefficient of determination
—0.3585 % B
4 05 x
—0.4076 A
6 3275 X
__ —0.3183 9%
8 30.66 X
—0.2730 78
Without blocking 28.09 x

- ——— 1. T ———

Tt is evident that dl the four equations give a fairly satisfactory fit to
the experimental data. Taking the cost function for field experiment as C=C, +C x.
where C, is the cost proportional to the number of replications and C, is the
cost proportional to the area required with the basic plot of x m*, (Sardana et
al, 1967) and assuming that the variance is governed by Smith's law, it can be
shown that for a fixed cost, the optimum plot size, (X opt) is given by the equation.

X b.C,
opt - (1—b) .C,

As it is difficult to get actual values for C, and C,, the optimum plot size
was computed by assuming arbitrary values for the ratio C, : C, and taking an
average value of b to be equal to 0.3393 (Saxena et al, 1972). The optimum
plot size calculated against different values of C, and C, are given in Table 4
Further assuming that C, will not exceed 20. C, the optimum plot size is about 20 ,*
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