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Sequential Sampling Plan for Treatment Decisions
on Cashew Thrips (Insecta: Thysanoptera)
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ABSTRACT

A sequential sampling plan was developed for treatment decisions on cashew thrips in Thailand from
1993-94. The data was drawn from cashew shoots or inflorescences grown at Nakhon Pathom and Ubon
Ratchathani Provinces by using the tray beat method. The negative binomial distribution with a common k
value of 0.7569 was used to devise a sequential sampling method in order to classify thrips populations as
light and treatment not recommended versus outbreak with insecticide treatment required. Operating

characteristic and average sample number curves were also calculated.
Key words . Insecta, Thysanoptera, sequential sampling, Anacardium occidentale
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Table 1  Statistics of cashew thrips data set: variance/mean ratios (s/ ¥ ); estimators of the parameter k
(k) of the negative binomial distribution; and x2 goodness-of-fit test between the observed
frequency distributions of the number of cashew thrips per shoot and the expected frequency
distributions as given by Poisson and negative binomial (NB) probabilities.

Sample X 52 n 2/ x k x2 goodness-of-fit
Poisson NB
1 1.7606 3.6133 71 2.0523 0.9715 33.054 6.689
2 1.7887 3.5690 71 1.9953 1.0485 29.897 6.101
3 0.5811 0.9317 74 1.6034 0.77 8.194 0.338
4 1.7300 8.3809 100 4.8445 0.3235 157.023 4.889
5 2.6522 8.8541 50 3.3384 1.0885 37.955 6.711
6 8.0200 79.4137 100 9.9020 0.4633  794.699 35.156
7 5.1553 48.3482 120 9.3783 0.676 627.403 8.173
8 1.7600 8.6287 100 4.9027 0.7705 48.967 7.075
9 3.2268 22.2814 97 6.9051 0.5972 329.88 6.866
. annsginsziianuAanaranada unuuiiond
’ * (bias) AW0Y Uk ngatoyamde Iruziny
v, ' . WuAn 14 "hiﬁuuﬂs"lﬂmmhm‘éu (%) duna'ld
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Mean (%)

Figure 1 Reciprocal of the parameter k of the
negative binomial probabilities plotted
against the mean (x') for each data set.
The common k for all set, k; = 0.7569.
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Figure2 Sequential decision plan for cashew
thrips showing the acceptance regions
for both hypotheses and the continue
sampling region.
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Table 2  Sequential decision plan for cashew thrips on shoots or inflorescences by beating (3-beat) over

a tray.
Cumulative no. of thrips per shoots
No. of samples No treatment Numbers fall in Required treatment
required when = between when 2
1 -b 3
2 - 4
3 - 4
4 - C 5
5 0 o) 5
6 1 N 6
7 1 T 6
8 2 I 7
9 3 N 8
10 3 U 8
11 4 E 9
12 4 9
13 5 S 10
14 S A 10
15 6 M 11
16 6 P 11
17 7 L 12
18 8 I 13
19 8 N 13
20 9 G 14
21 9 14

N NN
E-NEN VS I ]
Pt ed e
- O O
—_
N W W

252

—
—
—

~

# If no decisions are made, stop sampling and declare a no treatment required.

b  Numbers less than zero, continue sampling.
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Figure 3 The operating characteristic (OC) curve
ofthe sequential decision plan for cashew
thrips.
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Table3 Computed values for the operating characteristic (OC) and average sample number (ASN)
curves of the sequential decision plan for cashew thrips.

Dummy variable (k) p m=kp L(m) E(n)
5 0.0030 0.0023 1 4.5522
2 0.0900 0.0681 0.9972 5.1313
1.5 0.1550 0.1173 0.9881 5.5945
1 0.2642 0.2 0.95 6.3382
0.5 0.4454 0.3371 0.8134 7.1131
0.01 0.7342 0.5558 0.5074 6.6564

-0.5 1.2197 0.9233 0.1866 4.4085
-1 1.9817 1.5 0.05 2.4405
-1.5 3.1834 2.4097 0.0119 1.3442
-2 5.0632 3.8325 0.0028 0.7738
-5 72.1970 54.6489 4.04x10-7 0.0471

Mean no. of shoots to be sampled
|E(n)]
o - ~ w = o o0 ~ @

0 05 1 15 2 25 3 35 & 45 5 55 6

Mean no. of thrips per shoot (m)

Figure 4 Average sample number (ASN) curve
of the sequential decision plan for
cashew thrips.
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