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Variability in Grain Number and Grain Weight and Sample Sizs

for their Estimation in Bengal Gram.
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ABSTRACT

Bengal gram wes grown under three different plent specings [30 ¥ 10cm, 45 3
10 cm snd 305:20 cm) during 1973 Kharif sesson a1 Tamil Nadu Agricultural Um-.rersutu
experimental farm, At the time of harvest, 50 plants in the cenmire of esch plot were selecied
at random and data on grain weight per plant and grain number per plent were collested.
Considering replication as primary sempling units and plants within plots secondary sampling
Units. variance components viz. variance smong plonts within plots were estimated (o the
twa characiers seperately at'each specing using enalysis fo vatianca techniguo, It was
observed that more than 86 per cent varfability was atiributad emong plants within plots and
rest among plots.  Plants spaced with 45 (210 cm ant 30 ' 20 em exhibitod more variation
than plems with 30 < 10 cm suggesting selection of more sample plants in wider spaced
trogtments for estimation putposs. The relationship between mean and varisnce indiceted
that the two characters can be analysed with onginal valves and 1heir mesns compared in
comparative experiments.  To estimate grain woight per plant and grain number per plant

with e precision of 5 per cent stendard error, 3 minimum of 116 8nd 65 plants 'ﬁﬁpﬂﬂiliualy

were considered necessery.

INTRODUCTION

Information on grain weight per
plant and grain number per piant is
necessary in order 1o evaluate the
imposed treatments in agronomic and
breeding experiments in Bengal gram.
It is not always possible and desirable
to harvest the entire plot and deter-
mine the parameter values and hence
they have to be estimated by represen-
tative samples with desired precision.
The number of sampies taken should
give as close an estimate of the
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measure which would have been
obtained had the measurements been
made of the whole plot. The sampling
variability of the character must be
known in order to fix the sample size
for the different characters. Varia-
bility of the above two characters was
studied under three different plant
spacings in Bengal gram (Cicer arre-
tinum) and the sample sizes needed
for wvarying degrees of precision in
their estimation were determined and
the results obtained have been reported
in the paper.
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MATERIALS AND METHODS

An experiment was laid out with
CO 1 variety Bengal gram in rando-
mized block design with three repli-
cations and three difterent spacings
ramely 30 x 10cm, .45 x 10cm
and 30 x 20cm with plot size
measuring 4.50 x 3.00m. Two seeds per
hill were sown initially and on 20th
day after sowing, thinning operation
was done 1o retain one healthy plant
in each hill.  Each plot received
nitrogen and phosphate basally at 10
ka/ha each in the form of urea and
super phosphate respectively. The crop
was sown 17-11-1973 in the Tamil
Nadu Agricultural University experi-
mental farm. At harvest (20-2-1974)
fifty plants in the centre of each plot
were fixed at random and data on
grain number per plant and grain
weight per plant were collected.

The total population was sub-
divided into primary sampling units
(plots) and they were in turn divided
into secondary sampling units (plants)
on which the measuremenis were
made. The nested sample was obtained
hy considering as a random selection
of three plots as primary units and 50
plants in each of the primary unit as
secondary sampling units. The struc-

ture of the mathematical model, as out-
lined by Snedecor et al. (1967),
followed in the analysis of wvariance
is given below:

Xij= 2 + T + Ej .ovenn(7)

i=1,2 and 3 where i refers to the
number of plots

i=1,2...50 where j refers to the number
- of plants

The value [L represents the general
mean and is thus a fixed constant.
The components Ti "and = Eij are
randam variables withmean and covan-
ances egualto zero and with variances
equal to o%p and o's respectively
called vatiance components. Analysis
of variance model as shown in table 1
was used seperately for each character
and treatment. Variance components
or®p and o %s were estimated by equat-
ing the expected mean squares to the
observed mean squares as follows:

MS2 = 0% + 50 0% .. (2)

MS1=o0% @ e (3)
Solving the equations 2 and 3, estimates
MS2-MS1

of o¥s = MS 1and o’p = %5 —

were obtained. As pointed out by
Stickler et af. (1961) by expressing each '

TABLE 1. Form of analysis of variance snd expected mean sguare: for the estimalion of vatiance
components  (Two-fold nested classifieation based on equal numbers)

=1 df Ms E {11S)
Amaong plats ) s 2 arisesp aop
Among plants within plots 147 Ms 1 orts
Totsl 149
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component of variance as a per cent of
lotal variatien, the experimenter is able
to evaluate, the relative importance of
each source of variation. The linear
relationship between mean and variance
{s‘=a+by) was studied seperately for
each character to know whether trans-
formation of the original data by either
square root or logarithmic transforma-
tion to validate the use of analysis of
variance technigue in comparative
experiments is required. Coefficient of
variation for the differemt characters
were computed 1o know the amount of
variability among these cheeracters in
the different treatments.’ Choice of
sample size was derived for differemt
levels of precision using the sample
. i Ccv AN ’
relationship n= ( CJE}}%) where

5 .
CV (x)"a= = x 100 " { caefficient
X

TABLE 2. Estimoles of veriance eomponents among plots, among plants wilhin
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of variability of a sinale observation)

eV (%) % = desired precision of the

estimator, %

s = sample standard deviation,

x= sample mearn,

RESULTS AND DISCUSSION

Estimates of variance components
shown in takle2 indicated that more than
86 per cent variability in arain weight per
plant and grain number per plant \wvas
attributable to variation among plants
within plots and the rest 14 per cent to
variation amonag plots. This fact has fur-
ther been confirmed by the high CV (per
cent) observed among the plants within
plots. A relatively larger variation among
plants with wider spacings was obser-
ved, This could be possible due to

ptnts plotl componant

error, sempling error and mesn af lha two cheracters under different spacings

- ! ' Trealment
Character particulars 307% 10em . 45: 10cm 30 . 20cm
i 1 —— e

Grain weight per plent  Mean {gm}” 8.1 14.9 13.5
Yoriance emong plants
within plots 14,835 5) 35,0(96.8) 40,0 (100)
Variance amang plants 2.5(14.5) 1.3 (3.5) o0y
Plot componen! etrar as "), of
ihe mean 2,92, 1.81 0.86
Sempling srrof as %, of the
meen 47,44 £a8y £6.70
Stenderd error 2.2 34 3.7,

Grain ngmber per plant  Mesn 57.8 8.7 90.66
Wationen amona plents "
within plois , 739,7 [86.3) 1620.6 (96.9) TAT1.6 (90.3)
Variance emong plents 117.7(13.7) 69.58 (4.1) 1575 (8.7)
Fiots component error g5 %5 )
al 'the me#n 282 i.81 2,15
Sampling error as Yg of the o )
meRn ¢ £7.50 51,18 £2.31
Standard error 15.7 23,2 222

Figates in perenthesis indicate per cont veriability
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wider spread of the plants producing
more number of grains and consequently
‘more grain weight. The per cent sampl-
ing error varied from 42.31t051.2 in
case of grain number per plantand from
46.7 to 53.9 in case of grain weight per
plant. This fact suggested that equal
number of plants for the estimation of
these two characters will not be appro-
priate. Regression analysis between
variance and mean indicated on relation-

VARIABILITY IN GRAIN NUMBER WEIGHT IN BENGAL GRaM

ship between these two statistics and
hence the original values could be used
without any transformation in the anal-
ysis of variance and the means com-
pared.

The size of 'sample (n) needed for
a desired per cent standard error for the

two characters under different plant
spacings is given in table 3. Itis
seen that uynderspacing (45 x 10 e¢m

TABLE 3. Size of semple (n) needed for & desired percentage of standard arror (CV (_x' J= 12,10
for the twa characters upder three diffarent spacings

Character o SE

Grain weight / plant

D 00~ o oW N

—
o

Grain number [ plan:

W MmN 3 B W e

-—
o

B S S —

Treatments
30 2 10em 45 » 10em 30 & 20 em

2251 2802 2181
583 725 545
250 322 242
1414 181 1386
80 118 87
63 81 81
45 58 a5
35 45 24
28 36 27
23 2% 22
740 1621 14N
184 405 367
82 180 163
466 101 92
30 65 59
21 45 a1
15 a3 30
12 a5 23
] 20 18
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and 30 x 20 cm) about two times as
much samples as that of 30 x 10 cm
‘was required for a given degree of pre-
gision. A minimum of about 116 and
65 plants have to be considered for the
estimation of grain weight perplant and
grain number per plant respectively in
order to estimate them with a precision
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of 5 per cent standard error in experi-
ments having different plant spacings.
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