ANALYBIS OF A MANURIAL EXPERIMENT ON WHEAT
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Mr. V. A. Tamhane, the Agricultural Chemist and Boil Physicist in charge of
Agricultural Research Station, Sakrand, Sind, conducted & manurial experiment on
wheat with five different treatments, replicated 8 times. The experiment was con-
ducted on a block of two acres and a half. divided into 40 plots of ¢ acre each.
Owing to a change of progremme, the number of plots available for analysis for
treatment A (no manure) was B, while for the other 4 manurial treatments was 8
each.

The experimental arrangement is shown in Fig. 1.  The plots marked “ spoiled
had a dose of compost and cannot, therefore, be considered untreated. It will be
noticed that originally all the b treatments had been distributed once in each
column. But in columns 2,4 and 8, treatment A was spoiled by the addition of
compost, thus rendering it impossible to compare these columns directly with the
rest.
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The experimenter limself divided the field into an extremely artificial system
of blocks shown in thick lines in Fig. 1. It is not clear why this was done, unless
of course results of previous uniformity trials had definitely indicated the uscfulness
of such a division. '

2. The present analysis has, however, been made both with the experimenter’s
own type of block-division, as well as with a straightforward columnar division.
In the first instance blocks with the spoiled plots were left out.

(a) The analysis according to columnar division js shown in Table I.

Tasre 1.
Value of z
- D.F. Sum of Mean
squares square
Obeerved | 6 per cent.
Between treatment 5 % 4 995:09 24877 0-2201 +6260
Black i & % 4 353-36 8834
Error i % @ 16 2,819-08 17812
Within treatment . . . 20 3,203'34 16017
4,108'43

The observed z is considerably lower than the § per cent. point, and therefore
the treatment differences cannot be considered significans. The differences between
the b blocks also appear to be insignificant and thus the columnar system of block
division has been ineflective in enhancing the precision of the experiment. The
“ block ”” and “error ” variances were, therefore, combined, and the residual
variance was calculated for a larger number of degrees of freedom.

3. (b) The experimenter’s system of block division gave the following
analyeis :—

TasLe II
D.F. Sum of Mean
l squares square
Treatment . . . . . . . 4 10263 48°16
Blucks ¢ e @ e @ & % 4 1,086:60 27165
Rmroe . . 5 . . . 16 1,912:64 11954
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The variance for treatmeht is smaller than the residual variance, indicating
that the treatment differences are not significant. _

4. The experimental data may be studied from another standpoint. We have
here studied the yields for 5 plots for treatment A and for 8 plots for the other 4
treatments. Assuming that these yields are independent measures of the mean
yield of the b trcatments, we obtain the following analysis for Fisher’s (-test,

Tancr 11
- Degrees of frocdom | 8um of squares Mean aquare | Variance of mean
A o e 4 682-25 170:86 un
B . e 7 492:87 041 880
c . e 1 60700 8471 10:84
) S 7 712647 10378 1297
E . . ¥ 7 2,23G6°87 31975 3947
TasLe IV.
. Varianceof | 8. E. of P
- Meandiff. | o oon diff. | mean diff. A v greater than
A-B . . . 270 HT2 689 046 1 06
A0 . . . 7:30 3809 617 119 11 02
A-D . . . 706 4162 645 110 1 02
A-E . . . 815 8626 929 054 11 06
B0 . . . 38 19-67 444 144 14 0l
B-D . . . 619 21°77 467 133 14 02
B-E . . . 963 4876 668 138 14 01
oD . . . 772 2381 488 188 14 01
O-E . . . 703 50-79 713 I 14 02
D-E . . . 12:18 52:02 728 167 4 01

The probability of occurrence of *“ ¢ ” is obtained in each case from Fisher’s
Table IV [ 1930].
If we work with the conventional value P="05 ns the level of significance, the
last column of the Table IV definitely indicates that none of the differences reached
02
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the required level ; it would not, therefore, be possible to draw any positive conclu-
sion from these experimental data.*

5. In conclusion, a few words on the principles underlying the division of the
field into * blocks ” may prove useful. The factors producing differencesin soil
fertility may be divided broadly into two groups : (a) systematic changes in fertility
from one part of the field to another, and (b) chance fluctuations which are distri-
buted in & random manner all over the field. The purpose of division into blocks
is to eliminate the systematic changes, while the porpoee of replication of plots
within blocks is to furnish a reliable estimate of the random fluctuations. The
blocks should then be arranged in such a way as to include within each block an
appreciable portion of the systematic variation in fertility.

Consider a square or rectangular field with sides runningin 8 north-south and
an east-west directions. If we know that the systematic variation in fertility
occurs only in one particular direction. sny from north to south, then it will be
necessary to use block divisions only in this particular direction. It is clear
that block divisions in a perpendicular (that is east-west direction) will not
show any systematic change in fertility, and hence will be of no use in eliminating
eflects due to soil heterogeneity. Now suppose that we have no information
available regarding the direction of change of the systematic variation in fertility.
It will now be obviously desirable to provide blocks in two directions at right
angles. Generally speaking, information regarding soil heterogeneity is not avail-
able beforehand. This is why we usually provide block divisions in two dirzctions
at right angles so that systematic fluctuations in fortility along two perpendicular
ditections may be simultaneously eliminated. Fisher’s ** Randomized Block ™ and
“ Latin Square ” (in which the number of blocks is same in each direction) are
typical examples of arrangements based on this principle.

In case, however, previous knowledge regarding the distribution of fertility of
the eoil is available from uniformity trials, it is possible and it may be desirable to
make special arrangements of the hlocks so as to eliminate the effects ef scil hetero-

geneity in the most effective manner.

® The manurial treatments ured were :—
A=Coptro! : untreated

B=Half nsual orzanio (7§ cart lnadx of compast)

C= - p!us sulphate of aminnonia @ 10 Ibs. nitrozen per acre
li.—_: ”» o Cﬂ;' 20 "’K- ”
E= - o @ 30 Jbe ”

Variely : Pusa 12, Sowing dules : 23/24 Decembsr, 19 1.
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