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Combine Harvesting Sorghum

Walter W. Hinz, Extension Agricultural Engineer and Robert E. Dennis, Extension Agronomist

Arizona growers have a reputation for producing sorghum grain of high quality. Kernels are plump,
full and foreign material is usually at a minimum. Some of our harvested sorghum has contained exces-
sive stalks and leaves however, creating a marketing problem. Sorghum grain with excessive stalks and
leaves does not store well and is unsatisfactory for use in cooked rations. Trash accumulates in the
storage pile or bin, forming barriers to the free movement of air. Moisture collects in the trash
causing grain to mold. Cooked grain with excessive amounts of trash sours after processing.

Sorghum is harvested in Arizona with self -propelled combine harvesters. Modern self- propelled com-
bines are operated by one man and can do an excellent job of harvesting under a wide variety of condi-
tions. Yield losses and trashy grain will result in reduced profits. Both of these problems are caused
by improper adjustments or improper combine operation. Equipment adjustments must be made by the com-
bine operator as he monitors the threshing operation. He must decide if the losses that are occurring
are acceptable.

Proper Combine Operation

The experienced combine operator uses a number of checks to tell him if his combine is performing
properly.

(1) How much grain is being lost during the operation and what are the causes? If the operator
knows the causes, he can decide if losses can be reduced and the adjustments required.

(2) How much cracked grain is evident?

(3) How much trash is being found in the tank?

(4) Is straw being broken up excessively?

Harvest Losses

Seed losses may occur at the header, at the cylinder, at the straw walker or at the shoe.

Losses at the header may be due to grain heads too low for the cutterbar, heads knocked to the
ground by the reel, heads missed because of improper reel adjustment and heads shattered because of
improper setting and speed of reel.

Cylinder losses during threshing may be due to incomplete threshing of heads, overloading of
cylinder resulting in too much grain being carried out the end of the combine with the straw, and ex-
cessive seed cracking from grain being returned in the tailings for rethreshing. Performance of the

straw walker will affect performance of the shoe. Overthreshing that results in broken straw will

overload the shoe.

How to Determine Where Losses Occur

Pre -harvest loss must be determined before other losses can be measured. This is usually found by

counting the seeds on the ground in a one -square foot area at several locations in the standing grain
and taking an average. One kernel per square foot indicates an approximate loss of 3 -1/3 pounds of

sorghum per acre. Thirty seeds per square foot would mean a loss of 100 lbs. per acre.

Header loss is found by counting the seeds in a one -square foot area behind the header under the
combine. Several counts should be made for an average. The number of kernels found in the pre- harvest

loss must be subtracted to find the true loss from the header. This loss can then be translated into a

loss in pounds per acre by multiplying the number of seeds by 3 -1/3.

CC linder losses can be found by looking for partially threshed heads. These will be located on the

ground directly behind the separator. Count the kernels in a one -foot long strip for the full width of

the separator. These losses will represent losses for the full cutting width of the combine. The loss

per acre is determined by the following formula:

Losses in lbs. per acre -
seeds found in 1 ft. long strip behind separator

x 3 -1/3
cutting width of combine in ft.

As an example, if 140 unthreshed kernels were counted and the combine cutting width was 14 feet, the
cylinder loss in pounds per acre = 140 x 3 -1/3 = 33 -1/3

14

Straw walker and shoe losses can be determined by counting the loose kernels on the ground directly
behind the separator. Check two or three one -foot square areas to o tb ä ñ an average value. Do not
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count the kernels on partially threshed heads since this represents cylinder loss. The pre- harvest loss
and the header loss must be subtracted from the seed count obtained. The remaining seeds represent the
straw walker loss.

To convert the straw walker loss found in the area behind the separator, to a loss in pounds per
acre, use the following formula:

Loss in pounds per acre -
.28 x Seeds per sq. ft. x separator width in inches

Cutting width of combine in feet

As an example, assume 20 seeds per sq. ft. represent the straw walker and shoe loss found. The combine
being used has a 44 inch separator width and a 14 foot cutting width. Inserting this information in the
formula gives the following result:

Loss in pounds per acre =
28 x 20 44 - 17.6

The shoe loss can be checked separately by catching the material from the rear of the shoe in a
container. If many seeds are found, some adjustments need to be made.

Adjustments

Ground speed must be adjusted so the combine will thresh and separate the crop without excessive
loss. The operator will have to vary his speed with field conditions and according to his judgment of
the results being obtained. Too much speed will overload the combine causing high grain losses.

Cutterbar height should be low enough to get most heads without cutting more stalk than is really
required. It is usually necessary to adjust the header height while the combine is operating in the
field. The grain height will show considerable variation in most fields.

Reel position can be adjusted vertically and horizontally. Reel slats should strike the grain
heads-Mg t ly below the lowest heads and a little ahead of the cutterbar. Reel speed should be 10 to

25 per cent faster than the forward speed of the combine.

Cylinder peripheral speed should be 4000 to 5000 feet per minute for sorghum. The manual should be

consulted for the manufacturer's recommendations since the RPM required for a given peripheral speed
will vary with the diameter of the cylinder. If a large number of unthreshed heads are being found, the
cylinder speed needs to be increased. Most seeds are removed from the heads by the threshing action
taking place when the heads strike the fast rotating cylinder. Remaining seeds are removed as the mate-
rial being threshed passes between the cylinder and concave. The clearance between the cylinder and
concave should be approximtely 1/2" in front and 1/4" in back. These settings will perhaps have to be

modified somewhat according to field conditions encountered. Decreasing the clearance will more thor-
oughly remove seeds from heads but will also break up straw more, using more power and possibly result-
ing in more seed damage. The best machine setting for seed removal may not be a good setting for mini-

mizing seed damage, so a compromise is required.

Chaffer sieve and fan adjustments are closely related. Sufficient air must be supplied by the fan

to remove chaff and straw without blowing kernels over the shoe. Set the chaffer 1/2 to 2/3 open and

the lower sieve 1/3 to 1/2 open for observation. If excessive straw and chaff are reaching the grain

tank, closer settings should be tried. If the chaffer is not opened wide enough however, too much

grain may appear in the tailings or be lost out the back of the shoe.

Continuous evaluation of losses and observation of the condition of the grain in the tank is nec-
essary to determine adjustments that may be necessary. An experienced combine operator will keep

losses to a minimum and harvest a maximum crop.
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