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USE OF A SIMPLE BLOWING DEVICE TO FACILITATE
INSPECTION OF WHEAT FOR
INTERNAL INFESTATION*

By Max Mg, E. P. Farrrror, T and RoBert Karzi,
(Kansas State College, Manhattan, Kansas)

Enforcement of sanitary practices in the commereial handling of wheat,
particularly with reference to insect infestation, requires a method of
inspection of wheat for internal or hidden insect infestation which is
reliable, yet rapid enough for routine use. A number of inspection meth-
ods have bheen developed for this purpose, and a review has been pub-
lished (1) of those proposed up to two years ago. A rigorous evaluation of
several of these technics has heen made recently (2).

The rapid inspection method suggested to the grain trade by the Food
and Drug Administration (2), based on the results of an extensive study of
the sources of insect fragments in mill products (3), involves gross ex-
amination of 100 grams of wheat for insect exit holes. More than three of
such insect-emerged kernels in the sample indicate excessive internal or
hidden infestation. This inspection method has been eriticized as too time-
consuming, and difficulty has been experienced in differentiating exit
holes from deep insect feeding punctures.

An adjunct to the emergence hole test has been proposed by the Bureau
of Entomology, United States Department of Agriculture (4), which in-
volves the use of a solution of ferrie nitrate as a flotation medium to cause
the insect-emerged kernels to float to the surface. A device designed to
facilitate the examination of grain samples for insect exit holes consists of
a glass tray upon which the grain is placed and about which are arranged
lights and mirrors so oriented that the inspector can view all surfaces of
the kernels on the tray without manipulating them.§

Previous studies at Kansas State College on the problem of detection of
internal infestation have led to the development of a fluorescent staining
technic essentially specific for insect cgg plugs (5), an X-ray inspection
procedure (6-8) which is gaining widespread use in the milling industry
and grain trade for inspeetion of grain in ecar-lot quantities, and an aural
detection method using clectronic technies (9) which shows considerable
promise for evaluating the effectiveness of fumigants and for research
studies on internally feeding insects.

The present communication deals with the discovery that a simple
hlowing device commonly used in seed testing laboratories! may be em-

¥ Contribution No. 237, Department of Flour and Feed Milling Industries and No. 39, Department of
Physies, Kansas Agricultural Experiment Station.

t Department of Flour and Feed Milling Industries.

1 Department of Physies.

§ This device is manufaciured by the Stedman Laboratories, Kansas City, Mo, )

! In these experiments a machine manufactured by the Ames Powercount Clo. of Brookings, 8. 1), was
wsed.
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ployed 1o produce a rapid and fairly quantitative segregation of wheat
kernels containing exit holes, thus significantly reducing the quantity of
material to be examined and hence the time required to complete the
examination. Kernels containing only feeding punctures apparently tend
to remain with whole or non insect-emerged kernels. The commercial
apparatus used in this study is shown in Fig. 1.

S

Fia. 1.—Need blowing deviee used to separate inseet-emerged kernels,
Note separate vanes in column.

Since the blowing device is designed primarily to separate grain and
seeds of different size and shape, it is necessary bheforehand to make a
rough separation of the infested sample into its component kernel sizes by
sieving. Usually only 1wo sieves are required, since for normal wheat the
separations obtained with No. 8 and No. Y mesh sieves are adequate. The
fractions obtained in this manner are then blown separately.

Evidence of the kind of separation achieved by this blowing technie



1067

MILNER ¢f (11.,.' DEVICE FOR INSPECTION OF WHEAT

1953

‘uonyrudisop jo o[vos L1evIjI|IB
uB Juisn ‘BuLMo[q JO A}1SULYUT JO SASBAIOUL SAISSaIF0Id L POUTRIO SUOIOVI} B} o X PUR ‘G8 ‘C/ ‘GQ ‘G PONIRW S9INIIIY
.oaﬁsm [BUIZLI0 Y3 81 Y 04njo1g Burwo[q Aq PaAsIYd® SPuUIRY podiowe-}0osul Jo uoyvaedes Suimoys sydriSoIpry—'g "O1




Fra. 3.—Radiographs and ordinary photographs of a one-step separation of
insect-emerged kernels from a sample of infested wheat. The left vertical row of
radiographs (top to hottom) shows the original sample, the residue after blowing,
and the material removed by blowing respectively. The photographs on the right
are of the precise field shown in the radiographs immediately to the left.
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appears in Figs. 2 and 3. The series of radiographs in Fig. 2 includes an
X-ray picture of the original sample of infested grain (A), in which
various stages of infestation due to rice weevil, including numerous in-
sect-emerged kernels, are shown. The subsequent pictures of this series.
are of fractions recovered from the original sample by progressively in-
creasing the intensity of blowing. It is to be noted that virtually all the
insect-emerged kernels are removed in the first two fractions, marked 50
and 65. This operation, while not precise, does produce an excellent sepa-
ration of insect-emerged kernels from those in which no emergence has
occurred.

The pictures in Fig. 3 provide an indication of the separation achieved
with a single setting of the blower on a sample of mixed wheat containing
various degrees of internal infestation. The vertical row of pictures on the
right in Fig. 3 are ordinary photographs of the identical portions of the
samples shown in the radiographs immediately to the left. In the left
row, the radiograph at the top shows a portion of the original sample, and
the radiograph at the bottom is representative of the material removed,
which in this case constituted 22 per cent of the original 100 gram sample.
This fraction contained nearly all the insect-emerged kernels present in
the original sample. The X-ray picture in the center is of the residue re-
maining after blowing, which constituted 78 per cent of the original
sample,

The sieving and blowing of grain samples in the simple’manner outlined
achieves a concentration of the insect-emerged kernels into a fraction of
the original sample, in which detection of the kernels with exit holes is
relatively quick and easy. An apparatus designed specifically for this
purpose would probably produce an even better separation. The efficiency
with which a concentration of insect-emerged kernels was achieved from
the samples used in this study, which contained infestation far in excess
of that normally found in commercial grain, indicates that the insect-
emerged kernels in commercial samples could be removed in a much
smaller fraction. It would appear, therefore, that this technic of con-
centrating the defective kernels speeds up the exit hole inspection pro-
cedure in commercial samples by a factor of ten or better.
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