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ABSTRACT

The uniform plots and blocks are very important to test and detect the true
differences between experimental units in field experiments (treatments). The size of
block and number of plots per block and number of samples per plot depends upon
the variability of the sample, which depends upon the degree of soil homogeneity.
Two uniformity trials were applied at sids Agricultural research station Bein Suef
governorate during 2001/2002 and 2002 seasons. Sids 7 variety was sown in rows
3m long and 20 cm apart in 8 strips with 200 rows for each strip. Each trial for each
season was assigned in randomized Complete Block design (RCBD) in four
replications. Data were analyzed with sub sampling method in different number of
experimental units, different number of sample units and different plot and block
sizes. To determine optimum combinations of sampling units, experimental units,
block and plot sizes to detect the true effect of treatments, the power function of the
analysis of variance @? was used according to Dixon and Massey (1951). The
suggestion in this study is the changing of the number of samples and number of
experimental units, followed by changing in the plot and the block sizes. This change
will be followed by changing in the power function of the analysis of variance (Q )-

' Results of comparing calculated and tabulated power function of the
analysis @? cleared that the power increased for all combinations as a result of
increasing sample units. Increasing number of experimental units per block led to a
decrease in number of sample units and increases the power function of the analysis

2 for all combinations. Increasing number of experimental units to ten in each block,
the number of sample unit starts to be constant being seven. Results also indicated
that increasing sample units clearly decreased sampling errors and this decrease
became slight up tothe comblnatlons which were selected by the power function of
the analysis of variance @ and started to be constant.

INTRODUCTION

The uniform plots and blocks are very important to test and detect the
true differences between experimental units in field experiments. The size of
block and number of plots per block and number of samples per plot depends
upon the variability of the sample, which depends upon the degree of soil
homogeneity.

Tang (1938) detect the differences between two or more plots by
deriving the noncentral F distribution and prepared tables for clearing the
number of replications to be used. Dixon and Massey (1951) determine
number of sampling units to detect the dispersion between treatment means
by using power function of the analysis of variance @2 Gomez (1969) pointed
out that the gain in precision increased slightly by increasing the number of
treatments as well as plot size. Cochran (1977) estimated the optimum
samples size by minimizing the expected product of cost and variance
components. EL- kalla and Gommaa ( 1977) recommended that the plot size
consisted of five basic units being 3m? in wheat field trials. Steel and Torrie
(1980) determination of minimum sample size to detect true differences



EL-Taweel, A. M. S. A.

among treatment means, which estimated by specifying power and estimated
variances. EL- Rassas (1982) on wheat found that the optimum plot size
ranged from 4 to 8 basic units with 1/300 to 1/500 feddan. Casler and Ehike
(1985) reported that increasing sample size increases precision, but also
increases the cost. Lin and Binns (1986) in their studied relative efficiency of
two randomized blocks design with different plot size and numbers of plots
per block. They reported that the purpose is to use information of past
experiments to improve the proposed design either through increasing the
plot size. Lefoet (1987) provide that, the efficiency of comparisons between
treatment means is particularly related to the size and number of experimental
units. Nasr (1991) found that the convenient number of samples were various
from one character to other and number of sample size ranged from 6 to 80
samples. Surin (1992) studied the sensitivity of statistical tests to detect the
differences between treatment means. He found that, when the sample size
ranged from 20 to 24 plants caused higher efficiency in estimation than
simple random sampling. EL- Rayes etal. (1993) worked for wheat and
concluded that increasing plot size decreased the variance per basic units
and the optimum plot size ranged from 1/1000 to 1/750 feddan. Zedaker, et.
al. (1993)concluded that, tha ability to detect small differences between
treatment means depend on relation among sample size, type | and Il errors
probability and coefficient of variability of the data. Poultney and Webster
(1997) showed that, the optimum plot size ranged from 1x1 m to 4x4 m?on
their studied optimizing plot size and shapes for field experiments on trasses.
Wei Wei et al. (2001) mentioned that, the amount of replication depend on
the size of treatment differences (plot differences ) to be detect the variation
in the data. Ashmawy et. al. (2003) recommended that the optimum plot size
was 4 sample units being 2.8 m? in wheat.

MATERIALS AND METHODS

Two uniformity trials were conducted at sids Agricultural research
station Bein Suef governorate during the two successive growing seasons of
2001/2002 and 2002/2003. Sids 7 wheat variety sown in rows 3m long and 20
cm apart in 8 strips with 200 rows for each strip. Culture practices for growing
wheat were carried out as recommended. Data were collected and weighted
for each row (0.2x3=0.6m?) separately.

Statistical analysis:

Each trial for each season was assigned in randomized Complete
Block design (RCBD) with sub sampling method as the produced outlined by
Steel and Torrie 1980 as shown in Table 1.

Table 1: Sources of variation, degree of freedom and expected mean
squares for randomized complete block design with sub

sampling analysis.
Source of variance Degree of freedom| Expected mean square
Blocks b-1
Treatments - k-1 o’ + no’et nb(Zk2 )(k-1)
Experimental error (b-1)(k-1) o2+ NG
Sampling error Bk(s-1) czs
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Where:
b = blocks, k = treatments (number of experimental units), s = samples

Data were analyzed
number of sample units and different plot

replications as shown in Table 2.

Table 2: The combinations between number of experimental units’ (K),
number of sample units’ (S), block and plot sizes which were

in different number of experimental units, different
and block sizes with four

analyzed.
No. °Li?&e&r;'ental No. of Sample units (S) Plot size m? Block sizé m?
X 0 3.4...202530,...10[121824...12151 2.43.648,...24.30 36,
o 3. .60 120
121.824....12151 [6436.7.2.....36,45.44,
J 2.34,..202530,....95 [y 2" 42 "
12182412151 |48.7.2.96......48.60.72
4 2.3,4,...202530,.... 10052 42 O
121824,..1215.1 6.9.12......60.75.90,.....
5 2.34,...202530,....80 |21 42 P ‘
12182412151 [7.210.8.144,...72.90.1
6 2.34,...202530.,....65 [g 2102 e 95
12,1.8.24,...12.15.1 [84.12.6,16.8,.....84,105.1
7 2.34,...202530,....55 [y21 92 e St
121824, ..12151 [0.6.14.419.2,....96.120,
8 .34,...202530,....50 [y 21 52 v 240
12.1.824....12.15.1 [108.16.2.216,...102.13
o 2.34,...202530,....44 |f 2197 e 2
1.21.8.24, ..12.15.1 [12.18.14,...... 120.150.1
10 D.3.4,....20,25,30,.....40 e 2 80, 240
12.1.8,24,..12.15.1 [13.2.19.8.264.....132.1
11 2.34....202530,....35 |y 219 ey
1.2,1.824,...12.151 [14.4,21.6.28.8,.......144
12 234,....202530,33 3" o' 180,216,252
12.1824,..12151 [156.23.4.31.2,.....156.1
13 0.3.4.....20,25.30 s s
12,18.24,..12.151 [16.8,252,336,........168,
14 2.3.4.....20,25,28 L Do 205
” 34 202526 ;.2,1.8,2.4,....,12,15.1 18,27,36, ...... 1802252
16 D3.4,......20.25 1.2,1.8.24,...12.15 ;362-28'8-38-4' """" 192,
17 b.34......2023 12,1.8,24.....12.13.8 52:30'6'40'8' """" 204,
12.1.824,..,12.126.216324 432,216,
18 234,....202122 |12 AR
19 D 3.4,.......20,21 12.1.824,..1212.6 5258,34.2,45.6, ----- 1228,
20 P 34,20 12182412 143648240

function of the analysis of variance @* was calculated according to Dixon and

To determine optimum combinations of sampling units, experimental
units, plot and block sizes to detect the true effect of treatments, the power

Massey (1951) as follows:
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I- The analysis of variance technique is used to compare means of several
experimental units- has a normal distribution with common value o for
the variance.

2- The hypothesis is assumed that the py=p,=.... = for experimental units
in uniform trials and the alternative to this hypothesis would specify
values for y;, ..., g not all the same.

3- We can measure the dispersion of the pi by using the variance of these
quantities, (pi-p’) ¥k where p'= T pilk.

4- 1t is convenient to divide this quantity by o?/n, and call it @*

=3 [(ui-p /K] (c¥s)

Where: (s) is the number of sample units.

5- The probability of rejecting the hypothesis p1 ? p, ? ... ? pi when o*
calculated less than (<) @* tabulated.

6- To estimate the tabulated @ the values corresponding to levels of
significance «<= 1 % and «= 5 %. These valués were f, (across the top)
and f, (down the left side). The value of f, is degree of freedom in the
numerator being k-1 and f, denotes degree of freedom in the
denominator with value equal (k x s)-k.

The suggestion in this research is, the changing of the number of sample
units and number of experimental units, followed by changing in the plot and
the block sizes. This change will be followed by changing in the power
function of the analysis of variance (@?. If values of calculated @2 greater
than or equal (?) tabulated values then we except the null hypothesis and we
reach to the homogeneity in the experimental units and blocks. Then, we start
to detect the true effect between treatment means without error types.

RESULTES AND DISCUSSION

The estlmates of calculated and tabulated power function of analysis
of variance @* number of experimental units, number sample units, plot and
block sizes in the two seasons were arranged in Tables 3. The results of
comparing calculated and tabulated power function of the analysis & cleared
that this power increased for all combinations as a result of increasing sample
units. Increasing number of experimental units per block led to a decrease in
number of sample units and increases the power function of the analysis @2
for all combinations.

Using Table 3 we can choose the combinations from number of
experimental units, number of sample units, plot an‘d block sizes which were
obtained when power function of the analysis @? calculated started to be
greater than or equal (?) tabulated values which were written in italic and bold
face. These values indicated that, if we start by this number of combinations
we could detect the true effect of treatments without error types. Increasing
number of sample units more than selected numbers also give continuos
increase in the power function of the analysis @2 Table 3 also clear that
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increasing number of experimental units to ten in each block, the number of
sample units starts to be constant being seven.

Table 3: The combinations between number of experimental units (k),
number of sample units (s), plot and block sizes which were
analyzed and selected by sampling error and power function
of analysis of variance @* «= 5 %in the two seasons.

: Power of the analysjs of variance test
Nﬁ()of N(OS;’f Plot size m? | Block size m?| _ Sampling error o°
: 2001/2002]|2002/2003| 2001/2002 | 2002/2003 | tabulated
2 2 2x0.6=1.2 2x1.2=2.4 4.59 5.58 0.1024 0.08 15.19
2 3 3x0.6=1.8 2x1.8=3.6 4.66 5.54 0.2560 0.10 7.02
2 4 4x0.6=2.4 2x2.4=4.8 4.90 5.52 0.3170 0.26 5.67
2 5 5x0.6=3.0 2x3.0=6 491 5.69 0.5006 0.37 5.12
2 6 6x0.6=3.6 2x3.6=7.2 4.65 5.34 0.5530 0.39 4.84
2 7 7x0.6=4.2 2x4.2=8.4 4.60 573 0.3289 0.42 4.66
2 8 8x0.6=4.8 2x4.8=9.6 4.61 5.83 .5523 0.49 4.54
2 9 9x0.6=5.4 2x5.4=10.8 4.58 5.95 0.0877 0.65 4.45
2 10 10x0.6=6.0 2x6.0=12 4.75 5.1 0.1818 0.69 4.39
2 1" 11x0.6=6.6 | 2x6.6=13.2 4.90 4.4 0.8946 0.72 4.34
2 12 12x0.6=7.2 2x7.2=14.4 4.87 4.64 0.4783 0.77 4.34
2 13 13x0.6=7.8 2x7.8=15.6 4.01 4.91 0.9978 0.79 4.34
2 14 14x0.6=8.4 2x8.4=16.8 424 4.53 0.9684 0.81 4.34
2 15 15x0.6=9.0 2x9.0=18 4.20 4.32 1.9471 0.89 4.34
2 16 16x0.6=9.6 | 2x9.6=19.2 4.20 4.93 2.1135 0.99 4.19
2 17 7x0.6=10.2 | 2x10.2=20.4 4.20 4.93 2.2996 1.02 4.19
2 18 8x0.6=10.8 | 2x10.8=21.6 4.39 4.21 2.4661 1.56 - 4.1
2 19 9x0.6=11.4 | 2x11.4=22.8 4.37 4.83 2.5965 1.67 4.1
2 20 [20x0.6=12.0] 2x12.0=24 4.28 4.16 2.6531 .92 4.19
2 25 [25x0.6=15.0] 2x15.0=30 4.59 4.97 2.9256 2.00 4.12
2 30 [30x0.6=18.0| 2x18.0=36 4.72 4.23 3.0426 2.56 4.12
2 35 |35x0.6=21.0] 2x21.0=42 3.85 4.30 3.9849 3.02 4.12
2 40 [40x0.6=24.0| 2x24.0=48 3.68 73 4.6347 4.99 4.12
2 45 [45x0.6=27.0[ 2x27.0=54 3.40 .97 5.4735 5.00 4.12
2 50 [50x0.6=30.0] 2x30.0=60 3.38 3.38 19.6685 9.63 4.12
2 55 [55x0.6=33.0| 2x33.0=66 3.33 3.52 49.7719 9.99 4.12
2 60 [60x0.6=36.0] 2x36.0=72 3.36 3.45 106.6753 10.15 4.1
. 2 65 [65x0.6=39.0] 2x39.0=78 3.43 347 66.5120 20.62 4.12
2 70 [70x.06=42.0| 2x42.0=84 3.50 3.20 55.2450 36.70 4.12
2 75 75x0.6=45.0 | 2x45.0=90 3.52 3.15 74.7099 50.06 4.
2 80 | 80x0.6=48.0| 2x48.0=96 3.45 3.85 124.5544 66.20 4.06
2 85 [85x0.6=51.0| 2x51.0=102 3.63 3.27 16.8411 40.33 4.06
2 90 | 90x0.6=54.0[ 2x54.0=108 3.6 3.96 25.3348 23.65 4.06
2 95 | 95x0.6=57.0] 2x57.0=114 3.52 3.8 29.5109 36.21 4.06
2 100 | 100x0.6=60 [ 2x60.0=120 3.6 3.45 46.4473 40.25 4.06
3 2 2x0.6=1.2 3x1.2=3.6 4.05 .84 0.2275 0.03 20.78
3 3 3x0.6=1.8 3x1.8=54 4.30 6.65 0.2783 0.07 5.53
3 4 4x0.6=2.4 3x2.4=7.2 4.22 6.89 0.4165 0.12 479
3 5 5x0.6=3.0 3x3.0=9 4.34 6.10 0.8781 0.17 4.17
3 6 6x0.6=3.6 3x3.6=10.8 4.34 6.72 1.5353 0.26 4.01
3 7 7x0.6=4.2 3x4.2=12.6 4.42 6.82 1.6213 042 3.81
3 8 8x0.6=4.8 3x4.8=14.4 4.24 6.35 .0780 0.92 3.74
3 9 9x0.6=5.4 3x5.4=16.2 4.37 5.70 .8044 1.06 3.65
3 10 10x0.6=6.0 3x6.0=18 4.41 5.01 .552 1.33 3.65
3 11 11x0.6=6.6 | 3x6.6=19.8 4.50 5.34 1.6383 1.72 3.56
3 12 12x0.6=7.2 | 3x7.2=21.6 4.72 5.07 1.5045 1.79 3.56
3 13 13x0.6=7.8 | 3x7.8=23.4 4.77 5.75 1.9084 1.82 3.56
3 14 14x0.6=8.4 | 3x8.4=26.2 4.84 5.12 2.2947 .88 3.46
3 15 15x0.6=9.0 3x9.0=27 4.04 5.35 2.3403 .92 3.46
3 16 16x0.6=9.6 | 3x9.6=28.8 3.16 5.24 2.4300 2.00 3.46
3 17 17x0.6=10.2 [ 3x10.2=30.6 3.15 4.24 2.7220 2.23 3.46
3 8 8x0.6=10.8 | 3x10.8=32.4 3N 4.51 2.8050 2.34 3.46
9 19x0.6=11.4 | 3x11.4=34.2 3.08 4.61 2.9021 .00 3.46
20 [20x0.6=12.0[ 3x12.0=36 .03 4.11 3.1289 .09 3.46
3 25 ]25x0.6=15.0] 3x15.0=45 .01 3.81 3.9764 .49 3.38
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Table 3: Cont.

Power of the analysis of variance test

NiOf NOSOf Plot size m* | Block size m? Sampling error (@)
() S 2001/2002(2002/2003| 2001/2002 | 2002/2003 | tabulated
3 30 30x0.6=18.0 3x18.0=54 3.07 3.98 4.0709 3.99 3.38
3 35 35x0.6=21.0 3x21.0=63 3.09 3.94 4.8320 4.02 3.38
3 40 40x0.6=24.0 3x24.0=72 3.09 3.74 15.1588 478 3.38
3 45 45x0.6=27.0 3x27.0=81 3.05 3.91 27.3344 6.62 4.00
3 50 50x0.6=30.0 3x30.0=90 3.06 3.40 47.9547 12.16 4.00
3 55 55x0.6=33.0 3x33.0=99 3.01 3.63 24.8771 19.46 4.00
3 60 60x0.6=36.0 3x36.0=108 3.03 3.23 66.5693 30.90 3.35
3 65 65x0.6=39.0 3x39.0=117 3.35 3.21 64.3195 34.43 3.35
3 70 70x.06=42.0 3x42.0=126 3.37 3.73 65.6846 52.23 3.35
3 75 75x0.6=45.0 3x45.0=135 3.47 3.85 85.7869 65.01 3.35
3 80 80x0.6=48.0 3x48.0=144 3.39 3.21 35.9337 71.13 3.35
3 85 85x0.6=51.0 3x51.0=153 3.44 3.94 66.1440 70.23 3.35
<] 90 90x0.6=54.0 3x54.0=162 3.78 3.42 86.9531 80.26 3.35
I3 95 95x0.6=57.0 3x57.0=171 3.47 3.78 73.7433 76.72 3.35
4 2 2x0.6=1.2 4x1.2=4.8 2.05 3.94 0.2771 0.10 7.57
4 3 3x0.6=1.8 4x1.8=7.2 2.03 3.24 0.7871 0.17 4.49
4 4 4x0.6=2.4 4x2.4=9.6 2.20 3.1 0.9910 0.23 3.79
14 5 5x0.6=3.0 4x3.0=12 2.36 3.30 4.0091 0.36 3.49
=3 6 6x0.6=3.6 4x3.6=14.4 2.54 3.41 1.2376 0.52 3.32
3 7 7x0.6=4.2 4%4.2=16.8 2.47 3.55 1.5421 0.92 3.21
4 8 8x0.6=4.8 4x4.8=19.2 2.36 3.16 1.7950 1.23 3.21
4 9 9x0.6=5.4 4x5.4=21.6 2.40 3.70 22177 1.82 3.11
4 10 10x0.6=6.0 4x6.0=24 242 3.75 2.5428 2.06 3.1
4 11 11x0.6=6.6 4x6.6=26.4 2.52 2.49 2.8837 2.65 2.99
4 12 12x0.6=7.2 4x7.2=28.8 2.47 2.17 3.37906 2.80 2.99
4 13 13x0.6=7.8 4x7.8=31.2 2.39 2.37 11.6364 2.89 2.99
4 14 14x0.6=8.4 4x8.4=33.6 2.34 2.59 14.8663 3.01 2.99
4 15 15x0.6=9.0 4x9.0=36 2.42 2.14 18.0916 7.23 2.99
4 16 16x0.6=9.6 4x9.6=38.4 2.45 232 18.8312 9.12 2.91
4 17 17x0.6=10.2 | 4x10.2=40.8 2.48 2.18 20.9214 15.66 2.91
18 18x0.6=10.8 | 4x10.8=43.2 2.45 2.23 21.2607 18.02 2.91
4 19 19x0.6=11.4 | 4x11.4=45.6 2.38 2.56 29.4459 22.73 2.9
14 20 20x0.6=12.0 4x12.0=48 2.31 2.89 29.1255 25.62 2.86
4 25 25x0.6=15.0 4x15.0=60 1.16 275 26.1455 22.32 2.86
5 30 30x0.6=18.0 4x18.0=72 1.09 2.08 41,8832 32.65 2.86
4 35 35x0.6=21.0 4x21.0=84 2.95 2.39 30.1675 30.27 2.86
4 40 40x0.6=24.0 4x24.0=96 2.82 2.80 79.7724 4923 2.86
4 45 45x0.6=27.0 4x27.0=108 2.71 2.98 125.6060 57.65 2.86
4 50 50x0.6=30.0 4x30.0=120 2.72 2.1 166.1070 88.26 2.86
3 55 55x0.6=33.0 4x33.0=132 2.67 2.60 200.6958 80.56 2.86
14 60 60x0.6=36.0 4x36.0=144 2.62 2.95 269.6464 97.30 2.86
l4 65 65x0.6=39.0 4x39.0=156 2.79 2.28 285.553 106.02 2.86
4 70 70x.06=42.0 4x42.0=168 2.77 2.08 353.4406 120.35 2.86
4 75 75x0.6=45.0 4x45.0=180 2.83 2.58 362.8705 160.67 2.86
% 80 80x0.6=48.0 4x48.0=192 2.75 2.32 419.3002 203.52 282
14 85 85x0.6=51.0 4x51.0=204 2.77 2.50 459.8138 250.02 2.82
4 90 90x0.6=54.0 4x54.0=216 2.80 2.64 500.2088 270.78 2.82
4 95 95x0.6=57.0 4x57.0=228 2.76 2.13 569.7316 306.25 2.82
4 100 100x0.6=60 4x60.0=240 1.75 2.15 7.3.9537 370.02 2.82
5 2 2x0.6=1.2 5x1.2=6 4.44 7.62 1.3761 0.78 7.59
5 3 3x0.6=1.8 5x1.8=9 4.46 7.51 1.4779 0.92 3.81
5 4 4x0.6=2.4 5x2.4=12 4.39 7.06 2.2929 1.02 3.33
5 5 5x0.6=3.0 -5x3.0=15 4.14 7.63 2.3654 1.72 3.02
5 [} 6x0.6=3.6 5x3.6=18 3.90 7.64 2.436 1.92 2.9
5 7 7x0.6=4.2 5x4.2=21 3.61 7.29 2.4580 1.99 279
15 8 8x0.6=4.8 5x4.8=24 3.50 7.61 2.561 2.02 2.79
5 9 9x0.6=5.4 5x5.4=27 3.61 7.47 2.6853 2.09 2.69
5 10 10x0.6=6.0 5x6.0=30 3.57 6.81 2.6853 2.19 269
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Table 3; Cont.

No of | No of Sampling error Power of the analyszls of variance test
W | (s | Plotsize m? |Block size m* (@)

S 2001/2002]2002/2003] 2001/2002 | 20022003 | & tabulated
15 11 11x0.6=6.6 5x6.6=33 3.46 6.89 3.9908 2.50 2.69
5 12 12x0.6=7.2 5x7.2=36 347 6.50 5.0296 3.09 2.69

13 13x0.6=7.8 5x7.8=39 3.31 6.55 18.4934 6.82 2.58
5 14 14x0.6=8.4 5x8.4=42 3.25 6.61 22.3974 10.17 2.58
5 15 15x0.6=9.0 5x9.0=45 3.27 6.33 24.7022 15.01 2.58
5 16 16x0.6=9.6 5x9.6=48 3.36 6.58 29.3273 26.32 2.58
5 17 17x0.6=10.2 5x10.2=51 3.38 6.33 30.5117 29.32 2.53
5 18 18x0.6=10.8 5x10.8=54 3.35 5.19 37.8826 32.57 2.53
5 19 19x0.6=11.4 5x11.4=57 3.46 5.20 46.1265 49.23 2.53
5 20 | 20x0.6=12.0 5x12.0=60 3.50 5.14 52.8322 60.72 2.53
5 25 25x0.6=15.0 5x15.0=75 3.36 6.14 85.0124 69.47 2.53
15 30 30x0.6=18.0 5x18.0=90 3.40 3.54 103.9905 77.00 2.53
5 35 35x0.6=21.0 5x21.0=105 3.50 3.80 117.8915 96.23 2.53
5 40 40x0.6=24.0 5x24.0=120 3.36 3.43 126.4684 115.11 2.53
15 45 45%0.6=27.0 5x27.0=135 3.35 3.97 126.8812 122.37 2.50
5 50 50x0.6=30.0 5x30.0=150 3.41 2.55 148.5105 136.72 2.50
5 55 | 55x0.6=33.0 | 5x33.0=165 3.50 2.70 144.5671 140.48 2.50
5 60 |-60x0.6=36.0 5x36.0=180 3.48 2.91 199.0816 170.66 2.50
5 65 65x0.6=39.0 5x39.0=195 3.47 3.52 237.3762 210.62 2.50
5 70 70x.06=42.0 5x42.0=210 3.51 3.78 249.4048 260.02 2.50
5 75 75x0.6=45.0 5x45.0=225 3.75 3.86 259.7633 285.31 2.50
5 80 80x0.6=48.0 5x48.0=240 3.71 3.73 295.1225 315.16 2.50
6 2 2x0.6=1.2 6x1.2=7.2 4.37 5.21 0.0285 0.001 5.05
6 3 3x0.6=1.8 6x1.8=10.8 4.47 5.44 0.2419 0.03 3.33
6 4 4x0.6=2.4 6x2.4=14.4 4.81 5.34 0.4743 0.09 2.88
5 5 5x0.6=3.0 6x3.0=18 4.06 5.21 1.0569 0.23 2.68
J 6 6x0.6=3.6 6x3.6=21.6 4.08 4.63 1.6175 0.77 2.56
6 7 7x0.6=4.2 6x4.2=25.2 4.85 4.64 1.8107 0.92 2.56
6 8 8x0.6=4.8 6x4.8=28.8 3.91 471 2.2744 1.25 2.46
6 9 9x0.6=5.4 6x5.4=32.4 3.05 4.16 3.6057 1.37 2.46
6 10 10x0.6=6.0 6x6.0=36 3.26 4.17 4.1047 2.99 2.46
6 11 11x0.6=6.6 6x6.6=39.6 3.88 4.39 4.7137 3.10 2.46
6 12 12x0.6=7.2 6x7.2=43.2 3.05 4.07 5.2808 4.68 2.34
6 13 13x0.6=7.8 6x7.8=46.8 3.07 3.24 6.4500 4.92 2.34
6 14 14x0.6=8.4 6x8.4=0.4 3.15 3.36 8.0257 5.64 2.34
6 15 15x0.6=9.0 6x9.0=54 3.12 2.81 10.7967 5.99 2.28
6 16 16x0.6=9.6 6x9.6=57.6 3.23 2.91 13.5273 7.20 2.28
6 17 17x0.6=10.2 | 6x10.2=61.2 3.18 2.68 14,3652 7.73 2.28
6 18 18x0.6=10.8 | 6x10.8=64.8 3.22 2.23 15.9411 9.56 2.28
6 19 19x0.6=11.4 | 6x11.4=70.8 3.19 2.59 19.7339 10.15 2.28
3 20 20x0.6=12.0 6x12.0=72 3.26 3.90 20.1156 15.16 2.28
3 25 25x0.6=15.0 6x15.0=90 3.37 1.46 21.2822 18.20 2.28
6 30 30x0.6=18.0 | 6x18.0=108 3.78 2.87 26.9000 20.66 2.25
6 35 35x0.6=21.0 | 6x21.0=126 3.84 2.54 28.6416 25.25 2.25
6 40 40x0.6=24.0 | 6x24.0=144 3.68 3.10 39.0542 30.68 2.25
6 45 45x0.6=27.0 | 6x27.0=162 3.57 2.78 70.7241 55.16 2.25
6 50 50x0.6=30.0 | 6x30.0=180 3.55 2.39 99.6145 76.11 2.25
5 55 55x0.6=33.0 | 6x33.0=198 3.73 2.82 . 124.0683 89.82 2.25
6 60 60x0.6=36.0 | 6x36.0=216 3.77 2.08 157.0164 120.11 2.25
6 65 65x0.6=39.0 | 6x39.0=234 3.70 2.06 179.8879 156.17 2.25
7 2 2x0.6=1.2 7x1.2=84 5.21 8.32 0.2238 0.011 4.96
7 3 3x0.6=1.8 7x1.8=12.6 5.63 8.94 0.5265 0.96 2.97
7 4 4x0.6=2.4 7x2.4=16.8 5.02 7.07 0.7266 1.12 2.63
7 5 5x0.6=3.0 7x3.0=21 5.42 7.33 0.9779 1.17 2.38
7 6 6x0.6=3.6 7x3.6=25.2 5.43 7.78 1.2762 1.23 2.38
7 7 7x0.6=4.2 7x4.2=29.4 5.82 7.80 1.5683 1.40 2.28
7 8 8x0.6=4.8 7x4.8=33.6 4.90 6.72 2.6667 1.88 2.28
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Table 3: Cont.
Power of the analysis of variance test
N&;’f N(os;af Plot size m? | Block size m?| S2mPling error (@)
2001/2002{2002/2003] 2001/2002 | 2002/2003 | tabulated
7 9 9x0.6=5.4 7x5.4=37.8 3.03 6.98 2.8286 2.00 2.28
7 10 10x0.6=6.0 7x6.0=42 3.08 5.76 3.8838 225 216
11 11x0.6=6.6 7x6.6=46.2 3.06 5.83 4.2985 3.65 2.16
7 12 12x0.6=7.2 7x7.2=50.4 3.76 5.84 12.0959 13.92 2.16
7 13 13x0.6=7.8 7x7.8=54.6 3.12 5.95 13.8509 13.99 2.10
7 14 14x0.6=8.4 7x8.4=58.8 3.156 5.55 13.7846 14.65 2.10
7 15 15x0.6=9.0 7x9.0=63 3.17 5.07 14.1234 15.21 2.10
7 16 16x0.6=9.6 7x9.6=86.4 3.29 4.82 12.1209 15.99 2.10
7 17 17x0.6=10.2 | 7x10.2=71.4 3.24 5.82 14.3571 17.28 2.10
7 18 18x0.6=10.8 | 7x10.8=75.6 3.31 5.62 15.3616 20.23 2.10
7 19 19x0.6=11.4 | 7x11.4=79.8 3.34 5.31 18.4195 22.46 2.04
7 20 | 20x0.6=12.0 7x12.0=84 3.41 4.63 16.6554 25.33 2.04
i 25 25x0.6=15.0 | 7x15.0=105 3.37 4.16 25.0849 25.96 2.04
7 30 | 30x0.6=18.0 | 7x18.0=126 3.25 4.27 36.004 37.12 2.04
7 35 35x0.6=21.0 | 7x21.0=147 3.18 4.44 46.7369 49.01 2.04
7 40 | 40x0.6=24.0 | 7x24.0=168 3.45 4.54 53.9468 60.66 2.04
7 45 | 45x0.6=27.0 | 7x27.0=189 3.50 4.81 65.9545 79.17 2.04
7 50 | 50x0.6=30.0 | 7x30.0=210 3.51 4.15 88.6274 95.22 2.04
7 55 55x0.6=33.0 | 7x33.0=231 3.72 4.53 106.6818 115.11 2.04
8 2 2x0.6=1.2 8x1.2=9.6 5.14 6.92 0.5410 0.26 3.88
8 3 3x0.6=1.8 8x1.8=14.4 5.47 6.11 0.5799 0.32 2.70
8 4 4x0.6=2.4 8x2.4=19.2 5.62 6.04 0.9568 0.55 2.37
8 5 5x0.6=3.0 '8x3.0=24 5.74 6.93 1.0689 0.72 2.24
8 6 6x0.6=3.6 8x3.6=28.8 4.90 6.18 0.9684 0.912 2.13
8 7 7x0.6=4.2 8x4.2=33.6 4.84 6.18 1.7111 1.52 2.13
8 8 8x0.6=4.8 8x4.8=38.4 4.64 579 2.2073 1.77 2.13
3 9 9x0.6=5.4 8x5.4=43.2 4.61 4.54 3.8365 1.90 2.01
18 10 10x0.6=6.0 8x6.0=48 4.64 4.95 56189 2.43 2.01
B 11 11x0.6=6.6 8x6.6=52.8 4.02 4.27 3.8699 2.96 1.96
B 12 12x0.6=7.2 8x7.2=57.6 4.20 4.31 4.3854 3.54 1.96
8 13 13x0.6=7.8 8x7.8=62.4 4.14 4.58 5.6123 4.02 1.96
8 14 14x0.6=8.4 8x8.4=67.2 4.06 4.15 7.2669 6.62 1.90
15 15x0.6=9.0 8x9.0=72 4.11 4.73 8.3218 6.95 1.90
8 16 16x0.6=9.6 8x9.6=76.8 4.07 4.94 10.1041 9.12 1.90
8 17 17x0.6=10.2 | 8x10.2=81.6 4.12 4.31 12.3070 10.03 1.9
8 18 18x0.6=10.8 | 8x10.8=86.4 4.07 4.80 13.6401 12.56 19
8 19 19x0.6=11.4 | 8x11.4=91.2 4.00 4.75 17.2421 15.67 1.9
8 20 20x0.6=12.0 8x12.0=96 4.84 4.23 17.6307 16.20 1.9
8 25 | 25x0.6=15.0 | 8x15.0=120 4.97 3.41 17.748 16.92 19
8 30 | 30x0.6=18.0 | 8x18.0=144 3.80 3.70 25.6721 20.21 1.9
8 35 | 35x0.6=21.0 | 8x21.0=168 3.78 3.25 33.4505 29.62 1.9
8 40 | 40x0.6=24.0 | 8x24.0=192 3.76 3.00 45.2334 36.54 1.9
45 | 45x0.6=27.0 | 8x27.0=216 3.66 2.50 62.7406 55.04 1.9
50 50x0.6=30.0 | 8x30.0=240 3.65 2.46 88.6204 76.04 1.9
2 2x0.6=1.2 9x1.2=10.8 7.48 8.30 0.3817 0.12 3.08
9 3 3x0.6=1.8 9x1.8=16.2 6.21 8.91 0.4365 0.25 2.48
9 4 4x0.6=2.4 9x2.4=21.6 4.83 8.77 0.8739 0.43 2.25
9 5 5x0.6=3.0 9x3.0=27 4.35 8.51 1.3722 0.75 2.02
9 6 6x0.6=3.6 9x3.6=32.4 4.18 8.80 1.4640 0.94 2.02
9 7 7x0.6=4.2 9x4.2=37.8 4.22 8.62 1.7905 1.52 2.02
9 8 8x0.6=4.8 9x4.8=43.2 4.21 7.18 2.1888 1.79 1.89
9 9 9x0.6=5.4 9x5.4=48.6 4.28 6.88 2.8060 1.92 1.82
9 10 10x0.6=6.0 9x6.0=54 4.21 6.08 2.0497 212 1.82
9 11 11x0.6=6.6 9x6.6=59.4 4.32 6.31 2.6934 243 1.82
9 12 12x0.6=7.2 9x7.2=64.8 4.36 6.39 2.9080 3.65 1.82
9 13 13x0.6=7.8 9x7.8=70.2 4.16 6.06 4.0343 3.99 1.82
0 14 14x0.6=8.4 9x8.4=75.6 4.06 6.52 4.7865 512 1.82
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Table 3: Cont.

No of | No of Sampling error Power of the analyszis of variance test
c;(o °s° Plot sizem* | Block size m* (@)
| ©) ' 2001/2002]2002/2003| 2001/2002 | 2002/2003 | & tabulated
5 15 | 15x06=9.0 | 9x0.0=81 2.01 5.53 6.1505 5.91 177
9 16 | 16x06=96 | 9x06=86.4 | 401 558 7.2652 6.02 177
3 17 | 17x06=102 | 9x10.2=918 | 3.92 571 8.6609 6.92 177
3 18 | 18x06=10.8 | 9x10.8=97.2 | 3.89 5.26 9.7042 7.158 177
3 19 | 19x0.6=114 | 9x11.4=102.6 | 3.86 554 | 11.0785 9.78 177
3 20 | 20x0.6=12.0 | 9x12.0=102 | 3.85 520 | 102368 12.15 177
3 25 | 25x0.6=150 | 9x15.0=135 | 3.85 442 | 158325 19.20 177
3 30 | 30x06=18.0 | 9x18.0=162 | 3.9 582 | 24.4010 22.12 177
g 35 | 35x0.6=21.0 | 9x21.0=189 | _3.80 528 | 37.4082 76.18 177
3 40 | 40x0.6=240 | 9x24.0=216 | 3.77 591 | 431161 3617 177
44 | 45x06=27.0 | 9x27.0=243 | _3.69 670 | 57.0766 49.02 177
10 2 | 2x06=12 | 10x1.2=12 | 4.36 9.73 06445 023 320
0 3 | 3x06-18 | 10x18=18 | 336 9.96 06591 0.42 23
10 4 | ax06=24 | 10x2.4=24 | 337 9.34 12630 0.78 204
10 5 | 5x06-30 | 10x3.0=30 | 3.15 8.60 13906 0.90 1.90
10 6 | 6x06=36 | 10x36=36 | 3.04 8.02 16916 1.02 190
70 | 7 | 7x06=42 | 10x4.2=42 | 2589 8.96 2.1099 170 179
10 8 | 8x06=48 | 10x4.8=48 | 2.89 7.45 4.1415 197 179
10 9 | 9x06=54 | 10x5.4=54 | 292 7.98 5.5041 265 174
10 | 10 | 10x06-6.0 | 10x6.0=60 | 2.92 7.04 6.9372 .23 174
10| 11 | 11x0666 | 10x66=66 | 2.100 | 7.40 7 4344 523 174
0 | 12 | 12x06=7.2 | 10x7.2=72 | _3.02 799 72391 5.78 174
10 | 13 | 13x06=7.8 | 10x7.8=78 | 3.05 777 7.9091 8.82 169
1. | 14 | 14x0684 | 10x8.4=84 | 3.03 7.09 8.4667 8.90 169
10 | 15 | 15x06=9.0 | 10x9.0=90 | 3.18 729 9.1318 10.65 169
10 | 16 | 16x06=9.6 | 10x9.6=96 | 3.26 710 | 103275 1112 169
10 | 17 | 17x06=102 | 10x10.2=102 | _3.26 752 | 11.9981 13.23 169
10| 18 | 18x06=10.8 | 10x10.8=108 | _3.24 777 | 14.3501 15.47 169
10 | 19 | 19x06=11.4 | 10x11.4=114 | _3.36 702 | 17.4358 20.66 169
10 | 20 | 20x06=12.0 | 10x12.0=120 | _3.32 709 | 202953 25.36 169
10 | 25 | 25x0.6=15.0 | 10x15.0=150 | 3.33 752 | 288233 |  29.00 169
10| 30 | 30x0.6=18.0 | 10x18.0=180 | _3.40 748 | 37.2843 3574 169
10 | 35 | 35x06=21.0 | 10x21.0=210 | _3.70 761 | 428722 39.77 169
10 | 40 | 40x0.6=24.0 | 10x24.0=240 | _ 3.56 739 | 546469 | 49.45 169
11 2 | 2x06=12 | 11x1.2=13.2 | _4.08 7.46 0.268 0.67 3.68
11 3 | 3x06-18 | 11x1.8=19.8 | 4.84 7.6 0.8941 0.09 2.22
1 4 | ax06=24 | 11x24=264 | 450 7.54 0.6087 0.18 1.96
11 5 | 5x06=30 | 11x30=33 | 4.45 7.52 0.6421 0.56 182
i 6 | 6x06=36 | 11x36=39.6 | 4.80 7.60 0.6573 0.72 17
11 7 | 7x06=42 | 11x4.2=46.2 | _3.20 778 21164 0.95 171
11 8 | 8x06-48 | 11x4.8=528 | 3.04 6.52 2.9207 183 171
& 9 | ox06=54 | 11x5.4=59.4 | 2.79 6.79 4.3955 203 164
& 10 | 10x06=6.0 | 11x6.0=66 | 2.98 5.71 4.3544 3.21 164
1 11 | 11x06=6.6 | 11x6.6=726 | 295 6.93 4.0928 3.72 164
17 12 | 12x06=7.2 | 11x7.2=79.2 |__3.09 5.28 4.5658 2.21 159
11| 13 | 13x0.6=7.8 | 11x7.8=858 | 3.16 6.04 4.7442 2.70 159
I 12 | 14x06-84 | 11x8.4=924 | 3.15 6.63 58196 4.098 1.59
1 15 | 15x06=9.0 | 11x0.0=99 | 3.23 533 61318 5.267 159
T 16 | 16x06=96 | 11x0.6=1056] 3.24 5.90 6.7205 5.84 159
& 17 | 17x06=102 |11x10.2=112.2] _3.22 5.83 8.5683 5.330 159
1 18 | 18x06=108 |11x10.8=118.8] _3.20 5.52 9.0388 711 159
% 19 | 19x06=11.4 |11x114=1254] 320 507 | 109666 9.26 159
11| 20 | 20x06=12.0 | 11x12.0=132 | _3.16 426 | 120215 992 159
11 | 25 | 25x06=15.0 | 11x15.0=165 | 342 318 | 18.7046 12.13 159
11| 30 | 30x06=18.0 | 11x18.0=198 | 3.47 473 | 218019 15.24 159
11| 35 | 35x06=21.0 | 11x21.0=231 | 365 504 | 258561 20.68 154
2 2 | 2x06=12 | 12x12=144 | 417 4.0 02504 0.02 281
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Table 3: Cont.
Power of the analysis of variance test

N&;’ f N("s;” Plot sizem’ | Block size m* Sampling error (%)

2001/2002{2002/2003] 2001/2002 | 2002/2003 | & tabulated
12 3 3x0.6=1.8 12x1.8=21.6 4.79 4.67 0.5601 0.09 2.09
12 4 4x0.6=2.4 12x2.4=28.8 4.69 4.08 1.0170 0.35 1.96
12 5 5x0.6=3.0 12x3.0=36 4.77 3.01 1.1408 0.82 1.82
12 6 6x0.6=3.6 12x3.6=43.2 2.65 3.71 1.5678 1.05 1.71
12 7 7x0.6=4.2 12x4.2=50.4 2.57 3.22 1.8998 1.52 1.64
12 8 8x0.6=4.8 12x4.8=57.6 2.85 3.89 2.5215 1.92 1.64
12 9 9x0.6=5.4 12x5.4=64.8 3.00 3.20 2.5857 211 1.64
12 10 10x0.6=6.0 12x6.0=72 2.97 3.07 3.7478 2.78 1.64
12 11 11x0.6=6.6 12x6.6=79.2 2.88 2.54 4.8485 3.02 1.69
12 12 12x0.6=7.2 12x7.2=86.4 2.93 2.48 5.6097 3.92 1.59
12 13 13x0.6=7.8 12x7.8=93.6 2.92 3.02 7.1509 4.00 1.69
12 14 14x0.6=8.4 | 12x8.4=100.8 3.43 3.27 6.8763 6.26 1.59
12 15 15x0.6=9.0 11x9.0=108 3.42 3.21 7.7693 6.95 1.59
12 16 16x0.6=9.6 | 12x9.6=115.2 3.49 3.17 8.1024 7.23 1.59
12 17 17x0.6=10.2 ]12x10.2=122.4 3.51 3.13 9.3038 7.77 1.59
12 18 18x0.6=10.8 {12x10.8=129.6 3.58 3.57 10.5406 8.02 1.59
12 19 19x0.6=11.4 [12x11.4=136.8 3.52 3.84 12.3877 10.82 1.59
12 20 20x0.6=12.0 | 12x12.0=144 3.56 3.22 12.5280 10.90 1.59
12 25 25x0.6=15.0 | 12x15.0=180 3.57 3.32 17.1052 11.11 1.54
12 30 | 30x0.6=18.0 | 12x18.0=216 3.66 3.93 21.7701 15.25 1.54
12 33 33x0.6=19.8 | 12x21.0=252 3.65 3.84 26.6530 17.21 1.54
13 2 2x0.6=1.2 13x1.2=15.6 4.44 4.66 0.2571 0.11 270
13 3 3x0.6=1.8 13x1.8=23.4 4.62 5.95 0.3993 0.32 1.96
13 4 4x0.6=2.4 13x2.4=31.2 4.18 10.75 0.6119 0.52 1.96
13 5 5x0.6=3.0 13x3.0=39 477 7.27 0.6667 0.74 1.69
13 6 6x0.6=3.6 13x3.6=46.8 3.92 7.65 0.7887 0.94 1.57
13 7 7x0.6=4.2 13x4.2=54.6 3.97 7.64 1.8492 1.12 1.57
13 8 8x0.6=4.8 13x4.8=62.4 2.81 T 814 1.9391 1.66 1.56
13 9 9x0.6=5.4 13x5.4=70.2 2.88 8.37 2.2254 1.95 1.56
13 10 10x0.6=6.0 13x6.0=78 2.92 9.14 2.9588 2.16 1.56
13 11 11x0.6=6.6 13x6.6=85.8 3.81 9.25 2.7987 2.54 1.46
13 12 12x0.6=7.2 13x7.2=93.6 3.93 9.74 3.0853 277 1.46
13 13 13x0.6=7.8 | 13x7.8=101.4 3.81 10.16 3.4851 3.21 1.46
13 14 14x0.6=8.4 | 13x8.4=109.2 3.87 10.41 4.1020 4.25 1.46
13 15 15x0.6=9.0 13x9.0=117 3.89 9.15 4.2971 4.32 1.46
13 16 16x0.6=9.6 | 13x9.6=124.8 3.90 9.44 4.3514 4.34 1.46
13 17 17x0.6=10.2 |13x10.2=132.6 3.89 8.99 5.3611 5.02 1.46
13 18 18x0.6=10.8 [13x10.8=140.4 3.88 9.49 5.8174 5.73 1.46
13 19 19x0.6=11.4 |13x11.4=148.2 3.84 9.78 7.9752 8.06 1.46
13 20 20x0.6=12.0 | 13x12.0=156 3.87 10.74 8.5180 10.12 1.39
13 25 25x0.6=15.0 | 13x15.0=195 3.71 13.13 15.2699 12.11 1.39
13 30 30x0.6=18.0 | 13x18.0=234 3.57 15.20 24.6362 20.36 1.39
14 2 2x0.6=1.2 14x1.2=16.8 5.21 9.09 0.5774 0.12 248
14 3 3x0.6=1.8 14x1.8=25.2 5.16 9.00 0.5909 0.23 1.69
14 4 4x0.6=2.4 14x2.4=33.6 3.37 9.25 1.1228 0.73 1.69
14 5 5x0.6=3.0 14x3.0=42 4.04 9.47 1.2095 0.92 1.57
14 6 6x0.6=3.6 14x3.6=50.4 3.82 7.13 1.2046 1.23 1.57
14 7 7x0.6=4.2 14x4.2=58.8 3.94 6.69 1.0083 1.49. 1.51
14 8 8x0.6=4.8 14x4.8=67.2 3.79 6.94 2.1271 1.97 1.1
14 9 9x0.6=5.4 14x5.4=78.4 3.75 6.82 2.2341 2.06 1.51
14 10 10x0.6=6.0 14x6.0=84 3.16 6.23 2.0603 2.25 1.46
14 11 11x0.6=6.6 14x6.6=92.4 3.71 6.35 2.3054 2.72 1.46
14 12 12x0.6=7.2 | 14x7.2=100.8 3.71 6.84 2.2970 2.91 1.46
14 13 13x0.6=7.8 | 14x7.8=109.2 3.67 6.20 2.8768 3.06 1.46
14 14 14x0.6=8.4 | 14x8.4=117.6 3.63 6.37 3.0162 3.25 1.46
14 15 15x0.6=9.0 14x8.0=126 3.69 6.83 3.8969 3.25 1.46
14 16 16x0.6=9.6 | 14x9.6=134.4 3.68 6.12 45213 3.96 1.46
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Table 3: Cont.

No of | No of Sampling error Power of the analyszis of variance test
‘;o OSO Plot size m? | Block size m? (%)
- S 2001/2002|2002/2003| 2001/2002 | 2002/2003 |2 tabulated
14 17 17x0.6=10.2 [14x10.2=142.8 3.73 6.49 5.3330 4.12 1.46
14 18 18x0.6=10.8 |14x10.8=151.2 3.70 6.80 6.2496 4.97 1.46
14 19 19x0.6=11.4 |14x11.4=165.2 3.72 6.80 7.3568 6.60 1.39
14 20 20x0.6=12.0 | 14x12.0=168 3.70 8.84 8.1929 6.96 1.39
14 25 25x0.6=15.0 | 14x15.0=210 3.69 6.58 13.4529 10.24 1.39
14 28 28x0.6=16.8 | 14x18.0=252 3.62 6.43 15.9493 13.13 1.39
15 2 2x0.6=1.2 15x1.2=18 3.27 8.62 0.5231 0.35 248
15 3 3x0.6=1.8 15x1.8=27 3.21 8.45 1.1379 0.78 1.83
15 4 4x0.6=2.4 15x2.4=36 3.56 8.73 1.2911 0.94 1.69
15 5 5x0.6=3.0 15x3.0=45 3.34 8.34 1.3300 1.125 1.57
15 6 6x0.6=3.6 15x3.6=54 3.55 7.76 1.491 1.26 1.57
15 7 7x0.6=4.2 15x4.2=63 3.15 7.14 2.1250 1.82 1.51
15 8 8x0.6=4.8 15x4.8=72 3.14 7.53 2.4500 2.06 1.51
15 9 9x0.6=5.4 15x5.4=81 3.19 7.71 2.7712 2.45 1.46
15 10 10x0.6=6.0 15x6.0=90 3.06 6.39 3.0031 2.93 1.46
15 11 11x0.6=6.6 15x6.6=99 3.15 6.88 3.3109 2.98 1.46
15 12 12x0.6=7.2 15x7.2=108 3.00 6.85 3.4735 3.12 1.46
15 13 13x0.6=7.8 15x7.8=117 3.02 6.29 3.7800 3.42 - 1.46
15 14 14x0.6=8.4 15x8.4=126 3.14 6.87 4.4165 3.68 1.46
15 15 15x0.6=9.0 15x9.0=135 3.03 6.21 5.1476 4.26 1.46
15 16 16x0.6=9.6 15x9.6=144 3.04 6.21 5.1764 4.94 1.46
15 17 17x0.6=10.2 | 15x10.2=153 3.02 6.20 5.7862 5.02 1.39
15 18 18x0.6=10.8 | 15x10.8=162 3.15 6.26 6.6352 5.99 1.39
15 19 19x0.6=11.4 | 15x11.4=171 3.19 6.95 8.9597 7.12 1.39
15 20 20x0.6=12.0 | 15x12.0=180 3.44 5.16 8.7455 7.79 1.39
15 25 25x0.6=15.0 | 15x15.0=225 3.25 6.94 12.4303 10.10 1.39
15 26 26x0.6=15.6 [ 15x18.0=270 3.22 6.53 13.3601 11.13 1.39
16 2 2x0.6=1.2 16x1.2=19.2 2.59 5.07 0.2872 0.09 2.07
16 3 3x0.6=1.8 16x1.8=28.8 2.41 5.86 0.4527 0.17 1.56
16 4 4x0.6=2.4 16x2.4=38.4 272 5.71 0.6512 0.66 1.43
16 5 5x0.6=3.0 16x3.0=48 277 5.41 0.7544 095 1.37
16 6 6x0.6=3.6 16x3.6=57.6 2.93 5.21 0.9224 1.01 1.37
16 7 7x0.6=4.2 16x4.2=67.2 2.89 5.28 1.1696 1.70 1.37
16 8 8x0.6=4.8 16x4.8=76.8 2.82 5.04 1.6168 1.91 1.30
16 9 9x0.6=5.4 16x5.4=86.4 2.14 5.34 2.9359 2.03 1.30
16 10 10x0.6=6.0 16x6.0=96 2.21 4.53 2.9151 2.21 1.30
16 11 11x0.6=6.6 | 16x6.6=105.6 2.18 5.21 2.7569 243 1.30
16 12 12x0.6=7.2 | 16x7.2=115.2 2.26 5.40 3.3772 2.96 1.30
16 13 13x0.6=7.8 [ 16x7.8=124.8 2.52 5.97 3.8546 3.25 1.30
16 14 14x0.6=8.4 | 16x8.4=134 4 2.49 5.51 5.1743 3.40 1.30
16 15 15x0.6=9.0 16x9.0=144 2.51 5.39 5.9699 4.78 1.23
16 16 16x0.6=9.6 | 16x9.6=153.6 2.53 4.78 6.4997 4.96 1.23
16 17 17x0.6=10.2 |16x10.2=163.2 2.53 5.63 7.3284 5.50 1.23
16 18 18x0.6=10.8 [16x10.8=172.8 2.49 2.89 8.3340 6.92 1.23
16 19 19x0.6=11.4 |16x11.4=1824 243 3.42 9.9631 7.24 1.23
16 20 20x0.6=12.0 | 16x12.0=192 2.43 3.59 10.7777 8.19 1.23
16 25 25x0.6=15.0 | 16x15.0=240 2.53 473 13.9589 12.11 1.23
17 2 2x0.6=1.2 17x1.2=20.4 4.06 5.63 0.2010 0.10 2.19
17 3 3x0.6=1.8 17x1.8=30.6 4.53 5.63 0.4043 0.23 1.69
17 4 4x0.6=2.4 17x2.4=40.8 4.53 4.49 0.4418 0.29 1.56
17 5 5x0.6=3.0 17x3.0=51 4.44 4.55 0.5968 0.74 143
17 6 6x0.6=3.6 17x3.6=61.2 4.38 4.34 0.8046 0.912 1.37
17 7 7x0.6=4.2 17x4.2=71.4 3.48 4.40 1.8962 1.49 1.37
17 8 8x0.6=4.8 17x4.8=81.6 3.48 4.88 1.9712 1.62 1.37
17 9 9x0.6=5.4 17x5.4=91.8 3.41 4.21 1.4821 1.92 1.34
17 10 10x0.6=6.0 17x6.0=102 3.31 4.01 1.7952 2.02 1.34
17 11 11x0.6=6.6 17x6.6=112.2 3.18 4.72 2.5178 234 1.34
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Table 3: Cont.

Sampling error

Power of the analysis of variance test

N&;’ f N('s;’f Plot size m? | Block size m? @)
2001/2002({2002/2003| 2001/2002 | 2002/2003 | @ tabulated

17 12 12x0.6=7.2 | 17x7.2=122.4 3.69 4.38 2.3398 2.57 1.34
17 13 13x0.6=7.8 17x7.8=132.6 3.59 4.06 2.8331 2.91 1.34
17 14 14x0.6=8.4 17x8.4=142.8 3.55 4.86 3.5991 3.20 1.34
17 15 15x0.6=9.0 17x9.0=153 3.48 4.23 4.4247 3.62 1.34
17 16 16x0.6=9.6 17x9.6=163.2 3.43 4.33 5215 5.21 1.33
17 17 17x0.6=10.2 |17x10.2=173.4 3.46 4.49 6.0030 5.90 1.33
17 18 18x0.6=10.8 {17x10.8=183.6 3.44 4.09 9.458 5.99 1.33
17 19 19x0.6=11.4 |17x11.4=193.8 3.5 453 7.3417 8.02 1.33
17 20 20x0.6=12.0 | 17x12.0=204 3.5 3.16 8.2069 8.26 1.33
17 23 23x0.6=13.8 | 17x15.0=255 3.58 3.69 9.7200 10.23 1.23
18 2 2x0.6=1.2 18x1.2=21.6 4.5 9.94 0.3336 00.09 2.07
18 3 3x0.6=1.8 18x1.8=32.4 4.26 9.75 0.4003 0.12 1.69
18 4 4x0.6=2.4 18x2.4=43.2 4.62 9.68 0.6704 0.26 1.69
18 5 5x0.6=3.0 18x3.0=54 4.55 9.15 0.8619 0.77 1.43
18 6 6x0.6=3.6 18x3.6=64.8 3.38 87.79 1.0787 0.96 1.37
18 7 7x0.6=4.2 18x4.2=75.6 3.87 8.64 1.4434 1.39 1.37
18 8 8x0.6=4.8 18x4.8=86.4 3.98 8.14 1.5282 1.56 1.30
18 9 9x0.6=5.4 18x5.4=97.2 3.13 7.47 1.8002 1.77 1.30
18 10 10x0.6=6.0 18x6.0=108 3.02 7.24 2.2796 1.99 1.30
18 1 11x0.6=6.6 | 18x6.6=118.8 3.94 7.75 2.7799 2.00 1.30
18 12 12x0.6=7.2 18x7.2=129.6 3.87 7.99 3.2072 2.25 1.30
18 13 13x0.6=7.8 | 18x7.8=140.4 3.81 7.15 3.6819 3.32 1.30
18 14 14x0.6=8.4 | 18x8.4=151.2 3.77 7.79 3.9852 3.52 1.30
18 15 15x0.6=9.0 18x9.0=162 3.77 7.89 45978 3.69 1.23
18 16 16x0.6=9.6 18x9.6=172.8 3.77 7.79 5.1094 3.92 1.23
18 17 17x0.6=10.2 |18x10.2=183.6 3.74 7.01 5.5248 4.74 1.23
18 18 18x0.6=10.8 [18x10.8=194.4 3.69 7.28 6.0150 4.92 1.23
18 19 19x0.6=11.4 [18x11.4=205.2 3.68 7.48 6.8933 5.71 1.23
18 20 20x0.6=12.0 | 18x12.0=216 3.64 773 6.9814 6.61 1.23
18 21 21x0.6=12.6 | 18x15.0=270 3.68 7.14 7.4313 6.89 1.23
18 22 22x0.6=13.2 | 18x18.0=324 3.64 7.33 8.2450 7.92 1.23
19 2 2x0.6=1.2 19x1.2=22.8 2.66 5.03 0.2491 0.10 1.93
19 3 3x0.6=1.8 19x1.8=34.2 2.75 5.19 0.5944 0.27 1.53
19 4 4x0.6=2.4 19x2.4=45.6 2.83 5.98 0.8040 0.62 1.39
19 5 5x0.6=3.0 19x3.0=57 2.78 5.81 1.0859 0.91 1.39
19 5] 6x0.6=3.6 19x3.6=68.4 2.82 5.59 1.0549 1.02 1.19
19 7 7x0.6=4.2 19x4.2=79.8 2.72 5.15 2.3298 1.53 1.19
19 8 8x0.6=4.8 19x4.8=91.2 273 5.09 2.9776 1.62 1.12
19 9 9x0.6=5.4 19x5.4=102.6 2.68 5.22 3.7106 1.93 1.12
19 10 10x0.6=6.0 19x6.0=114 2.79 5.22 3.8255 2.02 1.12
19 1 11x0.6=6.6 | 19x6.6=125.4 2.86 5.64 4.4240 2.74 1.12
19 12 12x0.6=7.2 | 19x7.2=136.8 2.90 4.67 4.8642 3.63 1.12
19 13 13x0.6=7.8 19x7.8=148.2 2.90 4.14 5.1180 3.90 1.12
19 14 14x0.6=8.4 | 19x8.4=159.6 2.13 4.50 5.0078 4.25 1.06
19 15 15x0.6=9.0 19x9.0=171 2.23 4.01 5.4951 5.74 1.06
19 16 16x0.6=9.6 19x9.6=182.4 2.25 4.68 6.2486 5.92 1.06
19 17 17x0.6=10.2 [19x10.2=193.8 2.52 4.36 6.4410 7.35 1.06
19 18 18x0.6=10.8 [19x10.8=205.2 2.49 4.78 7.2832 7.92 1.06
19 19 19x0.6=11.4 |19x11.4=216.6 2.47 2.81 7.9295 8.51 1.06
19 20 20x0.6=12.0 | 19x12.0=228 2.48 2.97 8.1805 9.02 1.06
19 21 21x0.6=12.6 | 19x15.0=285 2.48 3.61 8.8549 9.74 1.06
120 2 2x0.6=1.2 20x1.2=24 4.42 7.01 0.2500 0.29 1.83
20 3 3x0.6=1.8 20x1.8=36 4.09 6.31 0.3491 0.44 1.39
20 4 4x0.6=2.4 202.4=48 4.03 6.24 0.7099 0.56 1.26
20 5 5x0.6=3.0 203.0=60 4.93 6.46 0.9818 0.93 1.19
20 6 6x0.6=3.6 20x3.6=72 4.94 6.80 1.1231 1.00 1.19
120 7 7x0.6=4.2 20x4.2=84 2.00 5.01 1.5327 1.25 1.12
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Table 3: Cont.

Sampling error | Power of the analysis of variance test
: N&;" N("s;" Plot size m? | Block size m’ @)
2001/2002)2002/2003| 2001/2002 | 2002/2003 |Q tabulated
0 8 8x0.6=4.8 20x4.8=96 2.90 5.51 1.9386 1.66 1.12
20 9 9x0.6=5.4 20x5.4=108 2.96 5.40 2.7139 1.71 1.12
R0 10 10x0.6=6.0 20x6.0=120 3.02 §.23 3.2671 1.912 1.12
20 11 11x0.6=6.6 20x6.6=132 348 493 2.9397 2.60 1.12
20 12 12x0.6=7.2 20x7.2=144 3.46 2.28 3.2615 2.91 1.12
0 13 13x0.6=7.8 20x7.8=156 3.47 2.48 3.5560 3.14 1.06
0 14 14x0.6=8.4 20x8.4=168 3.46 3.14 3.9621 3.92 - 1.06
0 15 15x0.6=9.0 20x9.0=180 3.52 2.63 4.3122 4.12 1.06
20 16 16x0.6=9.6 20x9.6=192 3.51 3.01 4.8753 4.91 1.06
20 17 | 17x0.6=10.2 | 20x10.2=204 3.52 2.80 5.4455 4.99 1.06 |
20 18 | 18x0.6=10.8 | 20x10.8=216 3.46 3.24 6.1685 5.17 1.06 |
20 19 | 19x0.6=11.4 | 20x11.4=228 3.44 3.24 7.3703 6.12 1.06 |
R0 20 | 20x0.6=12.0 | 20x12.0=24 3.43 3.95 8.3958 7.96 1.06 |

Researcher can determine his optimum combinations depending
upon the variability of his variables, nature of treatments and costs. This
selected numbers of combinations are the minimum numbers that were
estimated by the power function of the analysis of variances @ and we
should start by it to detect the true treatment effect without error types as
shown in Table 3. Also these estimates of @ for these combinations indicate
that the homogeneity started to be clear in the plots and blocks and we can
considered this power @°as a tool to measure a homogeneity. Results in
Table 3 also indicated that increasing sample units clearly decreased
sampling errors and this decrease became slight up to the combinations of
selected numbers and started to be constant.

These results are similar to those obtained by Dixon and Massey
(1951), Gomez (1969),EL- kalla and Gomma (1977), EL- Rassas (1982),
Binns (1986), Nasr (1991), Surin (1992), EL- Rayes et.al. (1993), Webster
(1997) and Ashmawy et. al. (2003).
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