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PLOT SIZE STUDIES USING EXPERIMENTAL DATA ON WHEAT
M. Ashfag,® M. Igbal Zafar,® M, Yusaf Khan®* and H. Zammean Khurram®

ABSTRACT

The plot size in wheat trials has besn found to wvary [ram
1ia00th to 1/26th of an hectave for agronomic rescarch.  Ooe
hundred M. Se. theses, written at the University of Agriculture,
Faisalabad were examined to glean data on grain and straw wicld
alongwith the information about plot size, ervor degree of freedam,
coeffictent of varintion (C.V.) and the expevimental designs used
therein.,  Surprisingly high values of OV, in 30 = 33 per cent ol the
experiments were noted,  Toshould be a ecawse of concern to the
gupel visors of gradoate studenta who coniducl research using field
experiments. 1t demands more attention srd proper checks on
field conditions at the time of planning the experimenta.

INTRODULTION

Researchers in erop scisnces oflen use cxperimental designs for colleeting
necessary data,  For this the sive of the experimental units ehould be in aeeors
dance with the loeal field conditions, Fraotors such as the lind of crop, plant
density, number and type of treatments, type of implements to e used. avaii-
ability of land, labour and cther similar factors are equally important {though
nob necessarily from a statistical point of vew) i the choice ol the plob i,
The major consideration behind all this planning is to gel the best possible
results using the m nimam resourees.

Maost of the Geli experiments conducted at the University of Agriculiure,
Faisalabad, wse randomized eomplete block, factorial and split plob desigoe,
Plot sizes vary wildely from one experiment &0 another and were ohserved Lo
range from L{800Lh Lo 1/25th heotare in the experiments of some postgranduate

ctudents involving the wheat crop.  This motivated the present study on the
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distribution of error mean squares (per unit basis) and their possible relation.
ship with (i) evvor degree of Ireedom and (i) plot sizes and ss auch 1o find the
suitable plot size and the number of replications neceesary for drawing inferen-
eeg ab the dedived pracigsion level.

The previons studiea reveal a decrease 1n €. ¥, with an increase in the
size of plot.  As the probability of oblaining significant results depends on the
standard error per unit which itself ie dependent on the number of replications as
well as the error degree of freedom(Cochran and Cox, 1960}, The number of repli-
vations must be adjusted to the inherent variability of the experimental condi-
ticne to enhanes the dependability of the data.

Ashfae and Zafar Yab (1072 studied the Dehavionr of plot sizes inoa
wniformity trial en wheat, They frund that increase in plot size decreased the
GV, and that the ploe size of [/80th of an acre was suitable as all the OV,
vitlues remained less than 16 per eont and further rate of decline with inerense
in plot size wae neglizible,  On similar grounds, Syed aopd Akram (1974) reco-

mimended a plot size of 1/10th of an scre for experiment on the BUZATRANE CrOf,
METHODOLOGY

About ene hundred M.Se. theses {written at the University of Agriculture,
Paizalabad) invelving field trisls on the wheat erop wers examined to glean
data on grain and eteaw yields alongwith the fol lowing additional information;

1. Plot size
2, Error mean B NATE
g, Cocfficients of variation (pereentage}
4. Error degree of [reedom
i, General mean

G, Hxperimental design used

Tn case of split plot design, separate values for the main plota and for

sub-plots were recorded for ench of the above ifems from 1-5. Moreover, the

vaites on grain yield ond straw yield were transformed on per hectare basis Lo
facilitate comparisons among various plot sizes ag well as error degree of
frosidom,
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RESULTS AND DRISCUSSION

In almost all the field experiments on wheat, the research workers eollee
ted data on grain and straw yield, plant height, number of tillers per plant,
thonsand grain weight, number of grains per spike, percent pge riminabion, eta,
Some of these variables were recorded on per plot basis while others on per plant
or even on a part of the plant. The first two factors were penerallay muore

variable and therefore, were ineluded in this gludy.
(i} GRAIN FIERLD

The distribution for the C.¥. with respeet to plot pize anid error degree
of freedom are shown on seatter disgram (Fig. la and #a).  The frequency

distribution is piven n Tables 1 and 2.

Tab e 1. Pistribution of coefficients of verialion according o plot size for graun
yield dat

Ceefficients of variation (93]

(=1 a—10 14— 20 20 fr ahove Total

Plot size ag part of head

1
— - 7 11 2 s a2
110}
1 1
PR LR A 12 [ 7 4 28
40 20
1 1
e i 6 ] h 2 18
200 1040
| 1
e i 2 3 3 14
1000 ol
1 1
b A A F 5 it 2 | 13
50 25
Total 36 29 19 12 06
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Table 2. [Hstribution of coefficiests of varintion according o ervor degree iof
Freedom for grain yield dota
Coefficients of variation (%)
(=5 G—10 10 =20 0 & abowve Total

Trror degree of frecdom

— 1 T & 4 5 23
=12 3 5 # i a1
18—=18 6 3 1 1 11
19— 25 5 1 3 2 o1}
95 — 30 7 1 1 o
31 — 36 2 3 9 1 5
27 and above I 1 2 1 I
Total 36 21 19 12 0

The values of C.V. are gurprisingly high in most of the cases with no
obvious trend.  This contradicts the theoretical comsideration that the experis
mental error decreases with the increase in error degree of freedom. Also, these
vations do nob agres with the previous findings that the inerease in plot

onReT
size generally dizinishes the experimental error.

In properly planned experiments the C.V. ia generally thought to bix lesa
than & per cent and can be tolerated to a maximum extent of 10 per eent in
come cases. The present study has shown that about 93 per cent of the cxperi-
ments showed more than 10 per cent C.V. This is an indication of poor plann-
ing, i. e blocking failed to control the variation Bmong experimental units.
The authors felt that the experimental ares Was divided into plots without
piving due consideration to their homogeneity within the same block. 1f
the variation between plots within a bleck {intrablock) ia similar to the vari-
ation between plota of ditlerer® blocks, the ohijectives of hloglking are not
achieved, 1o such cases the experimental error beeomes very high.

Plot sizes of 1/500th of an hectare or less were used by few investigators
s sulb-plots 10 split plot design and showed lesser C.Y: calues, This s in
accordance with the theory but the main plota which ranged from 1;50th-1{25th

hectare also showed low values of C.V. inspite of very low error degree of free-
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dom. This could be due to unnecessary blocking introduced in the slready
homogeneouns experimental material,
(i) STRAW YIELD

This characteristic was consistently recorded by most of the research
workers.,  Like grain yield, this was also more varialle than the sther variablea,
e.g. plant height, number of tillers, car lensth, ete. The distribution of C.V,
sccording to plot size and ervor degres of freedom are shown in Fig. ib and 2b
and Tables 8 and 4,

Table 3. Distribation of coefficients of variation according to plot sizes for straw
wrelid doda

Coelficients of variation (9 )

0—5 G—10  I10—-20 20 & above Total
Plot s'ze as part of heot,
1
i 1 G b 7 L 23
400

/400 — 1200 7 8 B -- 23
1j200 — 1100 I 7 1 1 13
1100 — 150 i 1 i 1 13
1/50 —1/25 ] i i g 11
Totnl 24 27 245 b 52

Table 4. Lhstribution of eoefficients of vorietion accarding to error degree of
Jreedam for struw yield dato

Coeffivients of variation (%)

-4 511 -2 20 & above Total

Heror degree of freedom %
—6 51 3 5 3 I3
T—12 3 & i = 140
13— 1% 4 4 4 1 13
1924 1 8 4 » 16
25 — 30 fi 2 - = §
Al 30 2 3 a s 10
3T and above - 2 3 1 i
Total 24 27 26 5 g9
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The data with respect Lo straw yield do not depiet a better picture az 30
per cent of the values exceed even 10 per cend limit of vocficients of variation,

Thug, the data on both the characteristics indicate some faulty planning
in choosing the design or in noderstanding  the fertility movement of the soil,
In majority of the cases, the replicaticns are made without giving due consider-
ation to the bloeking of units, i. e. making replications avcording to the simil-
arity of experimental units, The decisions on proper aize and shape are very
important although they may vary from one experiment to another. lo no
cazes a lavout plan should be prepared without having a thorough knowledge
about the fertility of the field. This can best be accomplished by examining

the previous crop standing in the field.
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