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The most obvious use of uniformity trial data is to provide information on the most suitable size and shape of plot.
The results of this study show that researchers should take into account the plot variability in layout of field
experiments. Based on the coefficients of variation the optimum plot sizes for maize trials were estimated to be
3.75m x 3.75m (14.06m2

) with square shape for Agricultural Research Institute (ARI), Tarnab, Peshawar, Cereal
Crops Research Institute (CCRI) Pirsabak, Nowshera and Maize and Millet Research Institute
(MMRI)Yousafwala, Sahiwal .This estimated plot size is smaller than the plot size of 15m2 usually used for maize
yield trials in the study area. Square plots are also advisable either when the experimenter does not know the
fertility pattern of the experimental area or when border effects are large.
Keywords: Field variation, plot size, maize.

INTRODUCTION

Soil variability is a familiar problem to agricultural
scientists who must constantly deal with cumulative
effects of micro variations which can easily mask
treatment differences. Wooly, (1987) indicated the
need for small plot sizes for certain types of exploratory
trials while suggesting larger sizes for technology
verification trials. Literature reports numerous
evidences (Agarwal and Deshpande, 1967; Babu and
Agarwal, 1977; Crews, et. al. 1963; Jaggard, 1975;
Ferguson 1962) suggesting optimum plot size for
different crops of the region. However, such
information may be misleading (Pearce, 1976),
because optimum plot size depends upon individual
soil conditions. This reflects that the knowledge of soil
heterogeneity of the experimental site is a pre-requisite
for determining optimum plot size for different crops of
the region. A precision experimental field is a land
area in which the plot size and soil variability has been
minimized for a specific crop. It should have minimum
point to point variability. With continued use of
precision experimental fields, researchers should be
aware of the plot variability to define management
techniques.
The uniformity tests involve planting an experimental
site with a single crop variety and applying all cultural
and management practices as uniformly as possible.
All sources of variability except those due to native soil
difference are kept constant. Caldwell (1985)
suggested that plot size will also depend on the nature
of the treatments, the objective of the trial and the
location and physical layout of the farm. The planted
area is then sub-divided into small units of the same
size (generally referred to as "basic units") from which
separate measurements of productivity, such as grain
yield, straw etc., are made. Yield differences between
these basic units in terms of productivity are taken as

measure of the area's soil heterogeneity (Gomez and
Gomez, 1984). The size of the basic units is governed
mostly by available resources. The smaller the basic
unit, the more detailed is the measurement of soil
heterogeneity; but naturally higher cost is involved. The
yield is harvested to record data from each of the units
separately. Under these uniform circumstances, where
all experimental units are receiving the same
treatment, giving no chance of variation in yield from
the different units, the only variation which could be
thought of is random variation. Khan and Mead (1998)
presented uniformity data from field trials for improving
precision of agriculture field experiments in Pakistan.
In field experimentation, the optimum plot size depends
upon the uniformity of the soil and costs of various
steps involved in the experiment. Replication and plot
size are two important factors for any field layout,
usually one factor is increased/decreased while the
other is kept unchanged to reduce the overall
expenditure. Thus, both these factors are not
independent of each other and there is a need to know
which factor is more important for a given field. At this
stage the considerations of availability of research
material also come into account.

MATERIAL & METHODS

Data come from past uniformity trials on maize crop
conducted in kharif, 1996 at Agricultural Research
Institute (ARI), Tarnab, Peshawar, Cereal Crops
Research Institute (CCRI) Pirsabak, Nowshera and
Maize and Millet Research Institute (MMRI),
Yousafwala. At ARI Tarnab, an area of 15m x 15m was
planted to maize variety 'Ihsan' using a 75cm x 75cm
row spacing. Yield measurements were taken
separately form basic units of 75cm x 75cm. The basic
unit consisted of 1 row. Cobs from each of the 400
basic units were harvested, shelled and weighted
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separately. Grain yield of each of the 400 basic unit generally related to soil heterogeneity. Uniformity data
was calculated by the given formula. from three field trials on maize crop were analyzed for

. Grain yield = EW (100-M) x 0.8 number of basic units (x), shape and plot size (length x
85 width), total variance of plots (var), and variance per

Where EW is the ear weight, M is the percent moisture unit area Vx and coefficient of variability (cv). From the
(30.0), 85 is the 15 percent adjustment and 0.8 as empirical relationship between plot size and between
shellingweight. plot variance (Tables 1-3) it can be seen that while
At Cereal Crops Research Institute (CCRI), Pirasbak, variability becomes smaller as plot size becomes
Nowshera, an area of 30m x 30m was planted to larger, the gain in precision decreases as plot size
'Sarhad white' maize variety using a 75cm x 75cm row becomes increasingly larger. Basic unit yields were
spacing. Yield measurements were taken separately combined to simulate plots of different sizes and
form basic units of 75cm x 75cmThe basic unit shapes and the corresponding variances per basic unit
consisted of 1 row. Cobs from each of the 1600 units and coefficients of variation are presented in Tables 1,
were harvested, shelled and weighted separately. Yield 2 and 3 for ARI Tarnab, CCRI Pirsabak and MMRI
of 1600 basic units was calculated by the above- Yousafwala respectively. It has been noted that CVs
mentioned formula. Moisture of the grains was 34.5%. decreases as the plot size increases. The coefficient of
At Maize and Millet Research Institure (MMRI), variation is thought a good indicator of intrinsic trial
Yousafwala, Sahiwal, an area of 30m x 30m was variability, because of small variations in plot size from
planted to Golden maize variety using a 75cm x 75cm trial to trial. Khan et aI., (1990) presented relationship
row spacing. Yield measurements were taken between the quadrat size, quadrat number and
separately from basic units of 0.75m x 0.75m. The coefficients of variation of weed data. Based on the low

Table 1. Number of basic units(x), shape and plot size (length x width), total variance of plots (var), and
variance per unit area Vx and coefficient of variability (cv) of yield data, ARI Tarnab.

X Length X Width Plot Dimension Length x Plot Shape Var Vx CV(%)(Unit/plot) Width (Meters) (Var/x2)
1 1 x 1 0.75 x 0.75 Square 50428 50428 47.61
2 2x1 1.50 x 0.75 Rect. 148804 37201 40.89
2 1 x 2 0.75 x 1.50 Rect. 122680 30670 37.13
4 2x2 1.50 x 1.50 Square 377315 23582 32.56
8 2x4 1.50 x 3.00 Rect. 1976763 30887 31.00
8 4x2 3.00 x 1.50 Rect. 1165814 18215 28.61
25 5x5 3.75 x 3.75 Square 9349480 14959 25.93

basic unit consisted of 1 row. Cobs from each of the
1600 units were harvested, shelled and weighed
separately. Yield of 1600 units were calculated by the
above mentioned formula. Moisture in the grains was
23.3%.

RESULTS AND DISCUSSION

In field experiments with various crops, the question of
size and shape of plot to obtain accurate results is of
much importance. Tests made by various investigators
indicated that size and shape of the plot depend upon
the crop, as well as on the nature of the experiment to
be conducted. Two major considerations are involved
in choosing plot size, namely, practical considerations
and the nature and size of the variability. Practical
considerations generally include ease of management
in the field. The nature and size of variability is

coefficient of variation (25.9 %) the optimum plot size
for maize trial was estimated to be 3.75m x 3.75m with
square shape for ARI Tarnab (Table1). Where as
optimum plot size was estimated to be 3.75m x 3.75m
with square shape on the basis of low coefficient of
variation (19.9 %) for CCRI Pirsabak (Table 2). For
MMRI Yousafwala, the optimum plot size was
estimated to be 3.75m x 3.75m with square shape
based on the low coefficient of variation (30.20 %) in
table 3. Plot should be as square as possible whenever
the fertility pattern of the area is spotty or not known, or
when border effects are large. The specific objectives
of this study were therefore, to obtain measurements of
variability in maize yield trials and to use these values
in estimating optimum plot size and shape for maize
yield trials at three Research Stations.
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Table 2. Number of basic units(x), shape and plot size (length x width), total variance of plots (var), and
variance per unit area Vx and coefficient of variability (cv) of yield data, CCRI Pirsabad.

X Length X width
Plot Dimension Length Plot Shape Var

Vx CV(%)
(Unit/plot) x Width (Meters) (Var/x2

)

1 1 x 1 0.75 x 0.75 Square 17501 17501 61.41

2 2x1 1.50 x 0.75 Rectangle 37409 9352 44.89

2 1 x 2 0.75 x 1.50 Rectangle 36302 9076 44.22

4 2x2 1.50 x 1.50 Square 82388 5149 33.12

8 2x4 1.50 x 3.00 Rectangle 214179 3347 26.85

8 4x2 3.00 x 1.50 Rectangle 237214 3706 24.79

25 5x5 3.75 x 3.75 Square 1153430 1845 19.94

Table 3. Number of basic units(x), shape and plot size (length x width), total variance of plots (var), and
variance per unit area Vx and coefficient of variability (cv) of yield data, MMRI Yousafwala.

X Length X width
Plot Dimension Length x Plot Shape Var

Vx CV(%)
(Unit/plot) Width (Meters) (Var/x2

1 1 x 1 0.75 x 0.75 Square 23909 23909 69.34

2 1 x 2 0.75 x 1.50 Rectangle 59578 14895 54.73

2 2 x 1 1.50 x 0.75 Rect. 55537 13884 52.84

4 2x2 1.50 x 1.50 Square 147471 9217 42.85

8 4x2 3.00 x 1.50 Rect. 485042 7579 38.16

8 2x4 1.50 x 3.00 Rect. 433617 6775 36.91

25 5x5 3.75 x 3.75 Square 2834289 4535 30.20
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