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A Certain Approach to the Determination of Grain Sampling Volume for Sieving in Import
Inspection. Akio TATEva (Research Division, Yokohama Plant Protection Station). Res.

Bull. Pl. Pyot. Japan 15: 29-34 (1978).

Abstract: The probability of finding of insect pests by routine inspection is calculated by
the binominal distribution. Three levels of confidence, 99, 95 and 909, for the judgement of
freedom of commodities from insects are employed according to each commodities. In con-
sideration of additional factors, sampling volume of several kinds of grains for inspection is

respectively determined.
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TaBLE 1. Probability of finding of insects
Sampling volume for Density of insect pests (indiv./kg)
i ti k;
inspection (kg) 0.006 0.01 002 003 004 005 010
25 0.1179  0.2220  0.3965  0.5329  0.6396  0.7227  0.9282
30 0.1397  0.2601  0.4545 0.5989  0.7061  0.785  0.9576
40 0.1818 0. 3309 0.5545 0.7041 0. 8047 0. 8715 0.9851
50 0.2217  0.3947  0.6360  0.7819  0.8701  0.9231  0.9948
70 0.2960  0.5052  0.7571  0.8814  0.9426  0.9724  0.9996
100 0.3942 0.6339 0. 8676 0.9530 0.9831 0.9939 0.999973
150 0.5286  0.7806  0.9545  0.9902  0.9978  0.99955
200 0.6331  0.8685  0.9834
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TABLE 2.
upper surface of grain bulk.
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granarius,

Density of insects distribution at the four corners and the center of the
(Based on the data of SURTEEs, 1963)

Species of insect Observed no. (O) Expected no. (E) R (O/E)*
Sitophilus granarius 59 27 2.2
Tribolium castaneum 69 27 2.6
Rhyzopertha dominica 29 24 1.2
Cryptolestes fervugineus 44 28 1.6
Oryzaephilus survinamensis 23 20 1.2

* Ratio of observed no. of insects to expected no. of insects on the assumption that
insects are distributed at random in the whole grain bulk.
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Fig.1 The relationship of sampling volume to
density of insect pests in grain

TasLE 3. Tonnage of commodities inspected and fumigated.

Commodity Tonnage inspected Tonnage fumigated t]‘;:f;ci?;izge(‘y)
(]
Rice 156, 042 118, 676 76.1
Wheat 31, 064, 751 15,538,915 50.0
Ceveals Bafley 6,847,717 2,509, 432 36.6
Maize 41,014,717 37,593, 479 91.7
Farina 60, 035 40,510 67.5
Others 29, 625, 089 23,787,539 80.3
Soybeans 20,157,201 15,571, 006 77.3
Azuki beans, peas
Pulses .
and string beans 1,174,500 755, 886 64.4
Others 1,715, 067 1,371, 862 80.0
Oilseeds 7,199, 602 4,488,832 62.3
i Spices 1,295,991 951, 406 73.4
Muscellaneous  gerps and dyestuffs 160, 472 91, 305 56.9
Dried fruits 6,280 3, 862 61.5

Based on the Plant Quarantine Statistics Reports, 1972-76.
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TaBLE 4. Proposed sampling volume of each commodity for inspection
Type of . Density of insect Sampling Confidence
loading Commodity Ar pests indiv./kg** volume kg  level*** Of
In bulk Rice 1.52 0. 05472 53 95
Wheat 1.00 0. 03600 82 ”
Barley 0.73 0. 02628 112 ”
Maize 1.83 0. 06588 44 ”
Farina 1.35 0. 04860 60 ”
Other cereals 1.61 0. 05796 50 ”
Soybeans 1.55 0. 05580 80 99
Azuki beans, peas and string beans 1,29 0.04644 97 ”
Other pulses 1.60 0. 05760 78 ”
Oilseeds 1.25 0. 04500 65 95
Bagged Farina 1.35 0. 04050 73 96
Other cereals 1.61 0. 04830 61 ”
Azuki beans, peas and string beans 1,29 0. 03870 117 99
Other pulses 1.60 0. 04800 94 ”
Oilseeds 1.25 0. 03750 121 ”
Spices 1,47 0. 04410 102 "
Herbs and dyestuff 1.14 0. 03420 66 90
Dried fruits 1.23 0. 03690 61 ”

*

A is the ratio of percentage fumigated of commodity to percentage fumigated of wheat.

** Density of insect pests in grain bulk is estimated A x 0.036, and that of bagged grain A x 0.030.
***  Confidence level of 99%, is for the commodities possibly infested with mainly most injurious

insect pests such as Trogoderma granavium or Callosobruchus chinensis.

Confidence level of

95% is for the commodities possibly infested with mainly primary insect pests of importance.
909 is for the commodities possibly infested with less injurious insect pests.
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SUMMARY

In case injurious insects are found upon import plant inspection, commodities are
condemned and subject to fumigation, while in case injurious insects are not found, they
must be judged to be free from injurious insects with a certain level of confidence.

It is assumed that injurious insects are distributed at random in the corners and
the center of the upper surface of the grain bulk, where grain sieving is usually done by
the inspector. It is also supposed that insects are present at the rate of the number of
0.001 X p individuals in one kg of grains, which is called the density of insect pests in
grain. A total of # kg of grains is sieved with a sieve of the capacity of one kg. On these
assumptions, the probability of finding of insects is calculated by the binominal
distribution. By #» times of sampling, of which the total volume amounts to # kg, the

probability of finding of no insects is that P (0) = (g) $9(1— p)*, therefore the probability

of findings of insects is that P (1 ~) =1— P (0), ie. P(l~) =1 —(8)]50(1 — p)".

In case that no insects are found in inspection, P (1~) could be defined as the
confidence level for the judgement of freedom of commodities from insects as a results
of inspectiou.

Density of insect pests in grain is unknown though, it could be set up as 0.03 in-
dividuals per kg of the wheat grains from the points of view that at present a sieving of 100
kg of grain seems to be the maximum limit for routine inspection by two inspectors and
a 959, level of confidence is generally enough for estimates in sample surveys. The
density of insect pests is corrected as 0.36 individuals per one kg of wheat grain in bulk
seeing that at least 1.2 times more numbers are expected to be present in the corners and
the center of the upper surface of the grain bulk after the experimental studies of SURTEES
(1966). Further, the density is corrected as 0.036 X A for grains in bulk and 0.030 X A
for bagged grains, where A indicates the ratio of percentage fumigated (judged to be
infested with insect pest) of respective commodities to percentage fumigated of wheat
for the recent six years.

Considering the possible injuries caused by overlooked insects, three levels of
confidence are employed according to each commodities. For the stored grains which
may harbor the most injurious insect pests such as the khapra beetle, a 999, level of
confidence seems to be desirable to determine the sampling volume. For the stored grains
which may harbor the less and/or the least injurious insect pests, a 95 andfor 909, level
of confidence could be taken into account.

In consideration of these factors, sampling volume of several kinds of grains for
inspection is respectively determined by calculation.



