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1. Introduction

In field experiments it is frequently required to
estimate the number of samples which should be
taken in order to determine some the values of
certain population paramecters with a specified pre-
cision based on appropriate agronomic characters.

Abraham (1966) indicated with a sample size of
5% when the plot size is 28 m? about 60 to 70 per-
cent of the relative information could be obtained.

Frey and Rodgers (1961) worked on the optimum

number of heads for spikelet counts in oats, taking
the cost into account, and prescribed that the opti-
mum number of samples will vary with year and

location, cost ratio and experimental precision desi-

red. In these two studies the sampling units were
small units of area taken from experimental plots
or the number of panicles of oats from a certain
length of sowing bed.

It is common to transplant paddy in hills of 3-5
seedlings each, so that the ultimate sampling unit
for measuring average number of panicles per hill
would naturally be the hills in a plot. From this
agronomic point of view, an attempt has been
made, in this paper, to determine, with a specified
precision, the number of hills for tiller or panicle

count in a plot at different stages of paddy growth.

2. Materials and statistical analysis

a. Materials
Recently a large number of experiments have been
carried out in farmers’ fields adopting 3x3x3

confounded factorial design in representative soils



in each province. The size of a plot was 27 m? and
the spacing 15 cm X 30 cm of between hills and bet-
ween rows accomodating 416 hills per plot. The
agricultural practices remained same as the farmers’.
From these experiments four replications have been
taken from a soil group for this study at harvsting
stage in Kangwon Do, Chungchong Nam Do,
Kyongsang MNam Do and Chulla Nam Do in 1957,
at maximum tillering stage in Kyonggi Do and
Kangwon Do and at ear formation stage in Kyonggi
Do, Kangwen Do and Chungchong Nam Do in
1958, From these experiments 12 hills composed
of three hills at the end of each of the predetermi-
ned rows were taken in 1967 and 4 hills at radonm
in 1968 after having discarded the border rows.
b. Statistical analysis
Experience has shown that the distribution of the
number of panicles or tillers follows normal distri-
bution, so that the following model may be consid-
ap propriate to express the number of tillers or
anicles. Let there be r replicates with ¢ treatments
and s samples from each plot. Then, the linear
model for the number of tillers or panicles, yiju,
may be written as
Yijei=p+7i+bij+te+eije+pije
Where p=0ver all mean
7i=The effect of the i replicate
bij=Contribution of the j'* block within
the #** replicate
te=Effect of the k* treatment
eije=Experimental error
pijer=Sampling error
E(ein) =0, E(qijrr)=0
Assuming that the experimental error, eijx and
sampling error, s are normally and independently
distributed with variances ¢, and as2, respectively,

the analysis of variance will be as follows.

3. Results and discussion

Analysis of Variance

source of -
variation 7DF M.S. Expected M.S.
Replications -1
Blocks within
replication r(b—1)
Treatments t-b
'Iliﬁgzlllt(;;lgr?{}ssx (r-1)(t-b) Ee 0%+ 502
Sampling Error rt(s-1) Es .

or by subtraction

(rts-1)

Total

Obviously the estimated sampling error term will
be Es and true plot error will be (Ee—Es)/s and
the variance of a treatment mean when s samples

are taken is given by
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and the percentage of plot error will be

ge® 4+ gs?

-5 x100
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Letting P be the specified percentage of error with
which the average is to be estimated, the minimum
number of samples to be taken are given by
~a®  (Percentage sampling error)?

rp2y* ~ rp?-(Percentage true plot error)?
“Joor O
Further, the efficiency of s sampling is given in

terms of ratio of two variances: Variance for treat-

G

ment means with s samples and that when the whole

plot is taken as sample.

g as?
= r rN
k= 2 T2
Ta | 7q: .
r rs
{752 . .
Where N s the variance

when the whole plot is taken as a sample.

Table 3. Average number of tillers of panicles per plot and percentage of errors obtained from

the results.

Kyonggi

Kangwon

Chungnam  Kyongnam  Chunnam

At maximum tillering stage

Mean per sampling unit 18.6

Percentage of sampling error 19.5

16.1 — — —
20.6 - ~ -—



Percentage of true plot error 9.2

Efficiency 48.8

47.0

9.3

At ear formation stage

Mean per sampling unit 17.8
Percentage of sampling error 18.7
Percentage of true plot error 7.8
Efficiency 42.4

At harvesting stage

Mean per sampling unit

Percentage of sampling error
Percentage of true plot error

Efficiency

14.0 17.3 — —
19.8 26.5 = e
9.6 8.2 . -
46.7 30.4 — —
12.7 15.8 16.7 18.4
29.4 24.3 23.2 25.2
5.7 4.8 3.1 6.4
54.8 68.0 46.0 63.0

As given in Table 3, average number of tillers
at maximum tillering stage have appeared to be
more or less same in Kyonggi Do and Kangwon
Do, northern part. At ear formation stage there is
no difference between Kyonggi Do and Chungchong-

Nam-Do but much lower number of tillers were
observed in Kangwon Do, as compared to the other
two provinces and it is decreasing with the stages

of growth.

Table 4. Minimum number of hills

Provinces r =2 = r=4 ¥ o=
p=3 p=5 p=10 p=3 p=5 p=10 p=3 p=5 p=10 p=3 p=5 p=10
1. At maximum tillering stage
Kyonggi — = — - 2 — 24 2 — 10 1
Kangwon — = - - 2 — 31 2 — 11 2
2. At ear formation stage
Kyonggi - - — 22 — 9 2 — 1
Kangwon — = — — — 19 2 — 1
Chung nam — = — 9 4 — 22 3 — 13 2
3. At harvesting stage
Kyonggi — — — =5 == RS = = = =
Kangwon = 49 6 = 21 4 227 13 3 68 10 2
Chungnam — e 5 — 26 3 = 13 2 — 9 2
Kyongnam 61 14 3 31 9 2 21 6 2 16 6 2
Chunnam == 69 6 — 19 3 — 11 2 149 8 2

r: replication
p: percentage of error.

Difference in percentage of sampling error is small
being 1.1% in Kangwon Do and Kyonggi, Do at the
maximum tillering stage and at ear formation stage
in Chungchong Nam Do. It is found considerably
higher as compared to the other two provinces,
while at harvesting stage they are in the following

order; Kyongsang Nam Do, Chungchong Nam Do.
Chulla Nam Do and Kangwon Do.

Percentages of true plot error at maximum tiller-
ing stage in Kyonggi Do and Kyongwon Do, nor-
thern part, are in same order, but that at earforma-

tion stage is higher in Kangwon Do as compared



to Kyonggi Do and Chungchong Nam Do mean
while the percentages of trus plot errors at harves-
ting stage are in same order of parcentages of sam-
pling error.

The minimum number of hilis obtainad accordingly
by the help of the formulas above are given in
Table 4. Large number of hills should be taken
with p 3 and 5 in Kangwon Do and Chulla Nam
Do, which seems to be due to considerably high
sampling error in those provinces.

In Table 4, the number of hills to be included
in the sample for tiller counts were found to be
same at maximum tillering stage in Kangwon Do
and Kyonggi Do, and were larger in Chungchong
Nam Do and Kangwon Do at ear formation and
harvesting stages, respectively. At these places the
sampling errors were high.

Consequently, the number of samples to be taken
are varying at different stages and depend upon
the number of replicaions.

In this paper it has been found that about 2%
sampling is necessary for about 50 to 60 percent of
efficiency and about 75-85% of efficiency can obtai-
ned with 59 sampling, which are higher than what
Abraham obtained.

On the basis of true plot error systematic sampling

N\

may be examined whether or not it can be applied
not only for estimating the yield components but
also for simplification of field work with out distur-

bing precision.

4. Summary

The necessary number of hills for panicle counts
have been obtained, and are more in Kangwon-Do
and Chulla Nam-Do where the variability of samp-
ling error is higher as compared to other provinces.

It seems that number of samples do not depend
on the latitude but on the variabilities of yield
components within the province and it is considered
that about 5% sampling fraction gives about 75 to

85% of relative information on the average.
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