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ABSTRACT Every plant in 990m? onion field was inspected for damages by the onion maggot.
Maps were constructed every ten days to show which plants were infested and which were not
from April 11 to May 21, 1984. The maps were sectioned into squares one of which contains 80
onion plants and the counts of damaged onions in each square were fitted to poisson and negat-
ive binomial distribution and tested by chi-square. We argue that the satisfactory fitness of the
expected negative binomial [P(x%)>>0. 05] provided a useful description of the spatial distribution
patterns of the damaged onions. Edge effect was tested by the differences of damage ratio and
variance/mean ratio (s%/m) between edge and center part. The result showed that the damage
ratioes and variances of all the periods, ¢%/m values after May 1 were greater in edge part than
in center part. Again, the maps were sectioned into four blocks and the squares (sample. units)
were sectioned into quadrants. By application of the variance component technique, it was sugg-
ested that 2~8 sample units for 5% sampling error and 1~2 sample units for 109 error should

be sampled randomly to estimate the damage ratio when 2~3 quadrants were inspected.
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Table |. Cumulative damage ratio of onion plants in
990m? onion field during the spring season, 1984

Total No. of Damage Cumulative
Date no. of damaged ratio for damage
plants plants 10 days (%) ratio (%)
April 11 32, 607 147 0.45 0.45
April 21 32, 460 140 0.43 0.88
May 1 32, 320 186 0.58 1.46
May 11 32,134 206 0.64 2.10
May 21 31,918 299 0.94 3.04
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Table 2. Fitness of damage data to the poisson and negative binomial distribution based on the.number of

damaged onions per sample unit containing 80 plants

. - i . is X ative bi ial D.

Date' iinggefl %fni‘(i)?ls Vari;mce 0‘525 1;111:;1 Foisson D Negative binomial D
per unit (#9 (¢%/m) ¥2-Value ¥2-Value k-index

April 11 0~ 4. 0.42 1.19 4.48 L4l 1.84
April 21 0~ 4 0.79 1.16 7.82 0.7 ° 4.4
May 1 0~ 7 1.55 1.36 27.98** 5.00 3.13
May 11 0~ 8 2.24 1. 37 30. 92%* 2.49 4. 35
May 21 0~10 3.75 1.60 94. 98** 14.12 3.93

**Significant at 1 per-cent level.
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Table 3. Edge effect in counts of the damaged onions in the field which was sectioned into edge and center

part containing 193 and 224 sample units respectively

Damage ratio _ szrianée Variance over mean Morisita’s index
Date B in % (o?/m) 4 (15)

" Edge Center Edge Center Edge Center Edge Center

April 11 0.49 0.40 0.45 0.40 1.13 1.25 ‘ 1.35 1.80

April 21 0.91 0. 81 0.82 0.77 1.12 1.18 1.17 1.29

May 1 1.66 1.21 1.77 1.29 1.34 1.33 1.26 1.35

May 11° 2.43 1.70 2.63 1.74 1.36 - 1.28 -1..19- 1.21

May 21 3.54 2.41 4. 65 2.59 1.64 - 1. 35 .23 1.18
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Table 4. Analysis of variance of counts of damaged onions at April 11, 1984

Souice of v'a'-riance

Expected ar
mean square

- Obgétved F

meati square”

Between sample units

Blocks 0.2+40.2-+200,° 3 0.031 1.331

Sample units within blocks o.24+40,2 16 0.024 1.318
Within sample units

Quadrants 0:2+200,2 3 0. 003 0. 156

Residual 0? 57 0.018

*Sample unit which coptains 80 onion plants was sectioned into quadrants.
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Table 5. Significance of variation due to blocks, sample units and quadrants between counts of damaged

onions (F-values)

1

Source of variance April 21 May 1 May 11 May 21
Between sample units
Blocks 0. 144 0.275 0.717 0. 255
Sample units within blocks 1.613 1. 945¥ 1.-558. 1..702.
Within sample units
Quadrants Q. 443 0.331 1.192- 0.923
Residual —_ — — —

*Significant at 5 per cent level

Table 6. Estimates of mean number and variance components in counts of the damaged onions

Mean no. of damaged plant

Variance components

Pate per sample unit Within sample unit (S.2) Between sample unit (S,2)
April 11 0.5040. 17 0.018 0. 001
April 21 0.7540.22 0. 027 0. 004
May 1 0.954-0.28 0. 034 0. 003
May 11 1.3540. 33 0. 052 0. 007
May 21 2.35+0. 44 0. 084 0.015
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Table 7. Estimation of number of sample units and quadrants to be sampled for efficient sampling plan of

the onion plants damaged by the onion maggot

No. of sample units (Nu)

Date Coefficient of No. of
variation quadrants (n) 5% 10% 159 20%
April 11 7.07 3 2 1 1 1
April 21 10- 40 2 5 1 1 1
May 1 11.88 2 6 2 1 1
May 11 12. 46 2 7 2 1 1
May 21 13.55 2 8 2 1 1
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