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Sampling Technique of Certain Pests in Fresh Orchid Cut Flowers for Export
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ABSTRACT

The data of pests found in fresh orchid cut flowers (Dendrobium hybrid), contained
in large boxes for export was collected by stratified multi-stage sampling at the Air Cargo
Terminal Bangkok international Airport during January-September 2002. The export level
was classified from the number of large boxes per shipment into 8 stratum. Sampling of
each stage was done by simple random as following: the sample numbers of shipment in
each strata was proportional allocated to 221 shipments as total. The number of random of
large boxes in each random shipment was 11 percent of upper bound of strata then
sampled only one small box from 5 small boxes in each random large box. After one smalll
box, contained 6-9 bunches was randomly selected from large box, only ‘'one bunch
contained 8-10 stems was also randomly selected. Every flower in 8-10 stems was
inspected for existing pests especially thrips. Only numbers of alive thrips found on the
bunch were statistical analyzed because very few alive snails and all dead red spider mites
and beet armyworms were found. The probability of the acceptance on the basis that no
thrips found was calculated by binomial distribution. Consideration of sampling plan with 8
lines of operating characteristic curves, represented 8 stratum which were varied by the
different number of random large boxes sampling and testing of homogeneity of regression
coefficients. The results revealed that the random sampling of all levels in a lot of large
boxes per shipment for export should be at least 4 large boxes or about 40 stems per

shipment for thrips inspection by hierarchy stage above. If the random sampling was
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reduced to 3 or 2 large boxes, the Lot
Tolerance Percent Defective (LTPD) would
increase at the specification of 10 %
consumer risk level or B = .10 (probability
of the shipment acceptance though that
shipment still has thrips accidentally.) such
as n= 4; l.TPD= 44%, n=3; LTPD= 54% and
n=2; LTPD=68%. Consequently, the
probability of pest intercepted by the
destination countries is higher. So it is
depended on the judgement of the officer
in charge, if the officer wants to reduce the
time use and the damaged products for
inspection by reducing the number of
random large boxes, but the reduction will
affect the risk of interception of thrips at

the destination.

Key words : fresh orchid cut flower, export,

sampling, pest
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Table 1. The number of random fresh orchid cut flowers, Dendrobium hybrid export ship-

ments and random large boxes for each sample shipment classified by strata.

Strata Export level by no. of No. of random No. of random large
large boxes / shipment shipments / strata boxes / shipment
1 <30 123 4
2 31-40 17 5
3 41-50 16 6
4 51-60 11 7
5 61-70 10 8
6 71-80 11 9
7 81-90 11 10
8 > 90 22 12
Total 221
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Table 2. The number of random shipments found the orchid pest classified by export level.

Export level No. of random

{no. of large shipments /

No.

of shipments found the orchid pests

Strata boxes / strata
shipment) Thrips Snail Red spider Beet
mite armyworm
1 < 30 123 41 2 8 3
2 31-40 17 9 2 1 -
3 41-50 16 3 1 - -
4 51-60 11 4 - - -
5 61-70 10 4 - - -
6 71-80 11 2 - - 1
7 81-90 11 1 1 - -
8 > 90 22 5 - 1 -
Total 221 69 6 10 4
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Table 3. The proportion estimation of thrips found (pi) and not found {gi) classified by

export level.
Strata (i) Export level  No. of random No. of random No. of random P, q
{no. of large shipments / large boxes large boxes
boxes / strata found thrips
shipment}
1 < 30 123 488 58 0.12 0.88
2 31-40 17 85 19 0.22 0.78
3 41-50 16 96 5 0.05 0.95
4 51-60 11 77 12 0.16 0.84
5 61-70 10 80 10 0.13 0.87
6 71-80 11 99 2 0.02 0.98
7 81-80 11 110 2 0.02 0.98
8 > 90 22 264 21 0.08 0.92
Total 221 1299 129
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Table 4. Probability of acceptance at the percentage of large boxes found .thrips {Pa)

classified sampling level of each export fevel.

Pi %Pi Pa(d4 Pa(5) Pa(6) Pa(7) Pa(8) Pa(9) Pa(i10) Pa (12)
0.0t 1 0.9606 0.9510 0.9415 09321 0.9227 0.9135 0.9044 0.8864
0.02 2 0.9224 0.9039 0.8858 0.8681 0.8508 0.8337 08171 0.7847
0.05 5 0.8145 0.7738 0.7351 0.6983 0.6634 0.6302 0.5987 0.5404
0.08 8 0.7164 0.6591 0.6064 0.5578 05132 0.4722 0.4344 0.3677
010 10 0.6561 0.5905 0.5314 0.4783 0.4305 0.3874 0.3487 0.2824
012 12 0.5997 0.5277 0.4644 0.4087 0.3596 0.3165 0.2785 0.2157
013 13 0.5729 0.4984 0.4336 0.3773 0.3282 0.2855 0.2484 0.1880
0.i6 16 0.4979 0.4182 03513 0.2951 0.,2479 0.2082 0.1749 0.1234
0.20 20 0.4086 0.3277 0.2621 0.2097 0.1678 0.1342 0.1074 0.0687
0.22 22 0.3702 0.2887 0.2252 01757 0.1370 0.1069 0.0834 0.0507
0.25 25 0.3164 0.2373 0.1780 0.1335 0.1001 0.0751 0.0563 0.0317
0.28 28 0.2687 0.1935 0.1393 0.1003 0.0722 0.0520 0.0374 0.0194
0.30 30 0.2401 0.1681 01176 0.0824 0.0576 0.0404 0.0282 0.0138
0.40 40 0.1296 0.0778 0.0467 0.0280 0.0168 0.0101 0.0060 0.0022
0.50 50 0.0625 0.0313 0.0156 0.0078 0.0039 0.0020 0.0010 0.0002
0.80 80 0.0016 0.0003 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000
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Characteristic Curves, OC-Curves)
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= 1.1343 - 02497 In X, R® = 93.7 %

Pats
?Pa;: = 1.1343 - 02497 In X, ¥ = 95.1 %
Ve = 11343 - 02497 In X, R = 955 %
.., = 11343 - 02497 In X, R = 952 %
I, = 1:1343 - 02497 In X, R = 946 %
. = 11343 - 02497 In X, R = 937 %
Ty = 11343 - 02497 In X, R = 926 %
¥ =1.1343 - 02497 In X. R® = 90.3 %
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1.00 vipa(d)} = -02497Ln{x} + 1.1343
R’ = 0937
0.90 vipaG)) = -025%4Ln(x) + 1.0865
R’ = 09513
® 0.80 yipa(6)) = -02501Ln{x) + 1.0409
e R = 09548 P ()|
g 0.70 ¥pal?) = -0.247Ln(x) + 0982 5#a(5)
o) R = 09521 @,
Q 060 Pa ()
8 yipa(8)) = -02429Ln(x) + D.9584 % Fa (8 |
B 050 ey - 09455 L
- S y(pa(@) = -0.2382Ln(x) + 08216 + Fa {10,
= 2 -Pa 12y
= R = 09368 B
B 040
o yipal10)) = -02331Ln(x} + D-BE76
0 : -
© 030 R = 00264
o y(pa(i2)) = -02228Ln{x} + 08268
.. ; )
> 0.20 R = 08033
0.10
O.DD " &85 =
50 60 70 80 90
X . large boxes found thrips (%)
Figure 2. Probability of acceptance at the percentage of the large boxes found thrips,

Table 5. Lot tolerance percent defective (LTPD) at beta = 0.10 by number of samples of

large boxes

Number of samplus (n) LTPD (%) Difference
1 90 -
2 68 22
3 54 14
4 44 10
5 37 7
6 32 5
7 28 4
8 25 3
9 23 2
10 21 2
12 17 4
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