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1. Tn this note we havo mado uso of the data on crop-cutting experiments
on winter paddy in Giricdih, Bihar (India). Our aim is to point out the Wias which
arirea if waneglect tho condition of unbinsedness as is usually dono in a kample aurvey
of crop yickl, of timber volume, ete. (Grosenbaugh, 1052; Smith and Guitman,
1953; Sengupta, 1934). The condition of unbinsedness which wan introduced by one of
the present authors is that cach movable figure which ling at least one point in comnion
with any fixed area in a field 7 should bo contained in T (Masuyama, 1953«). Other.
wise, we should introduce an extended area T’ which contnins 7* and whero tho condi.
tion of unbiasedness holds, Usnally wo uso the minimum extended area which satis.
fies this condition (Masuyama, 1953¢). Wo used n circle as a movable oval. Tho
experiment of which the data has been utilised in thia note in as follows,

2, Scven paddy fields were chosen and in each, random points were loeated
with refereneo to two sets of rectangular coordinates due North-South and East-Weat,
At ench point a system of concentric circles with radii 1%, 2°, 4 and 58" were described
with the help of the ISI erop-cutting instrument, A count of the total planta com-
pletely inside the circle of 1 radius and thoso on the border was taken and so also for
three annular apaces between 1’ and 2, 2° and ¥, 4' and 5'8° and the threo borders on
het circumference of 2°, 4 and 5'8°,

In nddition to theso counts, measurenients were also taken of the girths (at
the ground Jevel) of tho two planis nearest to tho cenires of tho circles,

The following table shows the observed values in cols. (2), (4), and (6) and the
estimated values in cols. (3), (5) and (7):

‘TABLE |, ORSERVED AND ESTIMATED NUMBERS OF PLANTS ON THE DASIS OF 103 COXN.
CENTRIC CIRCLES OF RADII )°,2° AND §'8°

average nuimbhor of plants pee virclo

radius of
cirela (r) Fully wiithin {) on 1o border (20r/f) total (p)
oba, oat, oba. ont. obs, oat,

o ) 3 ) 8) L] (U]
” 5.82 8.05 1.35 142 7.17 .47
z 24.70 24.04 .87 2.8 21.57 27.49
L 100,59 100,41 5.97 6.70 108.58 108.11
8" 202.67 202,80 8.04 8.07 2t0.71 210.03
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3. Our fundamental equation in this ense is under the condition of unbiased-

ness (Masuyama, 1054)
pt=f+ir+mt,  p=zi2rft, . (3.)

in our notation, whoro

J: thomean area of plants defined by Masuyama (1954), viz, that of the
convex closuro of the croas soctions of tillers in a bunch at the ground
level,

{: the mean perimoter of plants, and

£: tho inverso of the mean number of plants per unit square (sq. f1.)
(Masuyama 1953a, 19535).

4. From tho fourth column of the Tablo 1 we get four estimates of I, viz.
0.6750, 0.7178, 0.7403 and 0.7004, Taking the mean of these estimatea we put

1= 0.7120¢ e (11)
and accordingly we have from (3.1)
(p—0.7120r)¢ = f4nr2. . (42)

As p and r are given in the Tablo 1, we can get the estimates of ¢ and f by the method
of least squares, viz.,

1/t = 2.048 and f = 0.1621. . (4.3)

Thus the mean number of plants por #q. ft. is estimated to be nearly 2.0 In this field.
The mean perimeter is from (4.1)

{ = 0.3477, e (44)
5. Now from (3.1) we have (Masuyama, 1954)
K24 2rft) = f41rnet, e (81)
or & - (f=lr4nrit. e (8.2)
Inserting tho numerical values (4.3) and (4.4) into (5.2) we get
z s 2.048(0.1621—0.3477r 42117,

from which the figures in the third column of the Table 1 are computed, The figures
in the fifth column of the same tablo are obtained by (4.1).

The agreemont botweon the theory and tho obscrvation is satiafactory, if wo
tako into consideration that tho coofficients of variation of p in the Tablo 1 are nearly
5-6%.
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6. In tho above case wo canuot find the internal disorepancy. However,
tho cstimates of { by the direct measurement fur the six density classes, i.e, for the six
different (1/1), aro smaller than tho estimates by the indirect or integral geometrical
method deaeribed in § I, except the fifth class,

TABLE 2. ESTIMATES OF | FOR DIFFERENT DENSITY CLASSES

ostimato of |

donsity clasa direet iadirort
) 4.6 5.18
2 E A1) 4.80
3 3.48 ‘.40
‘ ERTY o
5 3.3 2,65
. 2,78 2.02

As our fundamental formula (3.1) holda even when tho whole field in neither
convex nor simply connected nor homogencous in density of plant, it may be suspected
that the condition of has been neglected.  That is to eay, according to
our formula the mean number of plants on tho boundary of circlo is equal to

n =2t . (80

under tho condition of unbinsed As thero is practically no error in r in this ex-
periment, the over-estimation of [ means the over-estimation of nt, which arises if we
neglect the condition of unbiasedness or the border effect. This bias is negligibly small
only when the field is Jargo enongh in every direction compares! with thoe double of the
diameter of the circular cut, Lo, 4r.

However, if wo assume that tho sizo of a fiekl is 100 X 200 sq. ft., as was nearly
80, and r = §’ 8, then the minimum extended area will be

T* = 100X 200+ 2 X 11,33(1004-200)+3.14 X (11.33) = 27,165,
whereas the actual size of the field is 7' = 100X 200 = 20,000, 8o that 1/t is underesti-
mated by 35% (approximately), when we neglect the border effect.

In this crop-cutting experiment, the samplo points were allotted at random
uniformly inside tho field T but not within the minimal extended nrea 77, Thus a
higher probability of aclection was allotted to tho central plants.

If the pointa where somo portion of the boundary of the circlo lica outside the
field are discarded, tho situation is atill worse,
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To remove this bina, ax one of the authors kiressed in his paper
{Masuyama, 19537) andd demonstrated experimentally in a seminar in the Dudian
Statistienl Institute in Janvary, 1953, we should use an extended area T whero 1he
minimum distance Letween the border of 7" and that of T khonld be greater than
2r. The mamplo points should be sclected at random nniformly in 7",
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