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Summary

Introduction for seed processing;

Seed as it comes from a field is never pure, mixed with it are seeds of
weeds and other plants, which have to be separated after harvest so as
to get pure line crop seeds for replanting.

Seed is different from mixed material (impurity, weed seed, other crop
seed, remining plant material, soil partical) in physical make up from the
others and can be identified easily. To separate these different kinds of
material, ingenious machines have been invented which exploit the
differences between the physical characteristics of various components
of mixtures. The most important differences are size, shape, weight,
surface area, specific gravity, color, electrical properties, texture,
stickiness and pubescence, These can be measured or sensed by
mechanical devices called, separators, which remove unwanted from
wanted seed on the basis of one or more of these physical differences.
Seed separators also remove dirt, leaves, stems, and chaff. ... ,
separation of these various components of mixtures are made by using
perforated screen or cylinders, gravity separators and by adjustable air
blasts.

Equipment used for seed processing;

The seed is then processed on different equipment called separators
which separated the seed from above mixture based on one of above
characters as following;

1. An air-screen cleaner, in which the bulk of the foreign material is
removed from wanted seed by screen and air basis on different in
weight and thickness.

2. Indent disk and cylinder separators will remove long seeds from short
ones.

3. Specific gravity separators will divide seeds according to their weight
and size.

4. Horizontal desk separators diide seeds according to their shape.



5. Electronic separators sense a difference in the electrical properties of
seeds.

6. Magnetic separators and the buck horn machine separate rough or
sticky surfaced seeds from smooth seeds.

6. Color separators divide the light, colored seed from the dark ones.

Seed processing sequence;

Generally satisfactory processing requires that seed lots be process in
specific sequence through several operations.

The choice of operation and machines depend on the kind of seed, the
nature and kind of adulterants in seed lots, and seed quality marketing
standards that must be met. The usual operations are preconditioning,
basic cleaning, and finishing. Because some seeds are mixed with small
seed as well as large trash, many seeds may prefer a more complete
pre-cleaner to a simple scalper which are used to remove only large
trash.

After scalping, many kinds of seeds can be cleaned without any further
preprocessing, but others may require several mechanical actions may
be employed to remove awns without too much seed damage. The
second step is the air — screen cleaner, which is known as the basic
equipment in cleaning plants. The seed cleaner varies from two layer to
several layers up to nine layers with capacities from 1 to 75 t/h. In the
unit, screens take advantage of differences in size and shape, and
moving air senses difference in seed surfaces and densities so that
separation can be made . A seed mixture, directly from the combine or
any of the pre- cleaning units, flows by gravity from a hopper to the
feeder, which meters it into an air-stream.

Light, chaffy material is blown out, and the remaining seeds are
distributed uniformly over the top screen. In typical operation of a four-
screen machine, the top screen scalps or removes large material. The
second screen sizes or drops particles smaller than the seeds. The third
screen scalps the seed more closely. The fourth performs a final grading.
The graded seed then passes through a second air-stream, which lifts
light seeds and chaff into the trash bin while dropping the plump, heavy,
crop seeds into a clean chute. The mechanism that shakes the screens
can be adjusted to shake slowly or rapidly. The rate of feed can be
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adjusted to keep the screens operating at nearly full capacity. The air
flow in each air separation is usually regulated by mean of dampers in
the air ducts.

Cleaning brushes travel under the screens to prevent seed from lodging
in its opening.

The second machine used in processing is an Indent cylinder separator
which is performed separations on differences in seed length. The
indent cylinder separator has a horizontal rotating cylinder and a
movable separating trough. The inside surface of the cylinder has small
closely spaced semi-spherical indentations, so that when a seed mixture
is introduced into one end of the cylinder, short seeds are lifted by the
combined effect of fitting into the indents and centrifugal force. Near
the top of the rotation they drop into an adjustable trough inside the
cylinder.

A spiral conveyer in the bottom of the trough moves the lifted material
to the end where it is discharged. Usually the cylinder is slightly inclined,
so that the rejected long seeds will flow in the cylinder to the discharge
end by gravity. Two adjustments for obtaining the desired separation
are cylinder speed and position of the adjustable trough. With indent
cylinder separators centrifugal force helps hold the seeds in the pockets
and thus affects the distance they travel before dropping out. Cylinder
speed is therefore adjusted to lift seeds nearly to the top of the arc. The
separating edge of the adjustable trough should be positioned to catch
the desired fraction of the dropping seed.

The third machine used in processing is a gravity separator. A specific
gravity separator senses a difference in density or specific gravity of
seeds to perform separation (this separate seed of the same size but
different densities or same densities but different size) . A mixture of
seed is feed onto the lower end of a sloping perforated table. Air is
forced up through the porous deck surface and bed of seeds by a fan
this blows the lightest material to the top and stratifies the seeds in
layers according to density. An oscillating movement of the table
“walks” the heavy seeds in contact with the deck up hill, while the air
“floats” the light seeds down hill.
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The seeds traveling to the edge of the table range from light at the
lower end to heavy at the upper end. The discharge can be divided into
any number of density fractions.

Several adjustments are available to match machine performance to
seed mixture and separation requirements. Feed rate should be
adjusted to provide an even supply and uniform covering of the deck at
all times.

Air flow through the deck should be adjusted to allow heavy seed to
stay in contact with the deck while moving light seeds up through the
seed bed. An over supply of air causes mixing, while an inadequate
supply will not stratify the light seed at the top.

The tilt of the deck is adjustable. The inclination should be great enough
that light seeds will flow down to the lower end. The oscillation rate of
the table should be fast enough so that heavy seeds in contact with the
deck will move to the upper end.

Other machines included in seed processing line is the chemical
treatments, which used to add pesticides in two ways either powder or
liquid form. Powder may be applied dry or mixed with water to form a
slurry and so to eliminate flying dust. Liquid can be a spray or mist with
dye to give distinguishing color to seeds. In continuous methods the
pesticides are measured on to the seeds as moved through an inclined
cylinder mixing-chamber by an auger.

At the end of process clean treated seeds are packaged in bags at
specific weight through packaging machines with automatic control
systems.

In the process line there are bucket elevators between each two
machines for handling the seed and a spiral conveyer at the side of each
machine in the line for collecting and moving of rejected product to the
bins . All machines in the line are connected to an electrical board with
an over load system.

The separator selected is generally one that will remove the most
contaminating materials with the smallest loss of crop seed.
Manufacturers have developed out-standing seed separating
equipment, but the knowledge and skill of operators remain most
important.
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The necessary factors in designing a seed cleaning plant follow:-

1. Handling and cleaning seeds should be possible without
mixing or damaging and with a minimum of equipment,
personnel, and time.

2. The seed separators, elevators, conveyers and storage bins
should be arranged so seed can flow continuously from
beginning to end yet be flexible enough to bypass a machine or
return part for cleaning.

3. Volume of seed to be handled and, method of handling (bulk
or sacks) should be considered.

4. The commonest plant lay out with machines in a vertical
processing line and seed flowing by gravity from one to another
or single-story (horizontal).the machines used and their
arrangement in the processing line can reduce the cost of
structures and labor.

5. Selection for the accurate sizing of proper screens depends
on the thickness and width of seed.
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Table 8. Suggested screen size for agriciltural erops (all sizes in mm)
Crop First scalper First grader Second sealper Second grader
Barley (Hordeum vulgare) 6.5R 458 40 21248
Broad bean ( Vicia faba) 120R - - 55608
Bean (Phaseolus vulgaris) 100 R - - 375458
42555R
Chickpea (Cicer arfetinum) 80-110R - - 40508
50-55R
Clover. red (Trifolium pratense) 235R 24R 158 10.12R
Clover, white (Zrifolium repens) I5R 14R 09s 0S8R
Lentil (Lens esculenta) SO0R - - 3.0-35R
80R 5565R
Maize (Zea mays) . - - p 5 8.3
Dat (Avena sativa) 75R 328 318 18228
Pea (Pisum sativien) 9.0-100R - - 375458
425658
Rapeseed (Brassica napus) 32R 28R 23R 09-1.08
Rice (@ryza sariva) 6.0-75R - - 1.8-2.18
Rye (Secale cereale) 625 R 33§ 328 1.8-208
Soybean (Glycine max) 90R - - 3.0-408
Wheat (Triticum aestiviem) 625 R 458 4258 20-258
R= round hole
8= slots
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Suction blower -
mode of operation

Suction side

Suction head

Suction cyclone

Pressure side

=] =) =)

Blower

On the blower suction side an air/grain
mixture is conveyed to the suction cyclone
where the grain is separated from the air.
The air is drawn into the blower, whereas
the grain drops into the rotary valve located
immediately below the suction cyclone.

Rotary valve

The rotary valve delivers the grain into the
pipeline on the pressure side of the system.
The grain is carried to the outlet cyclone
where it is decelerated before falling
through the outlet. The conveying air is
discharged through the top of the cyclone.
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