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SORGHUMS
In Arizona

By

Donald W. George
Assistant Plant Breeder

And
Charles C. Ellwood
Extension Agronomist

"Sorghum" is perhaps the
most widely understood name ap-
plied to the crop which is frequent-
ly referred to as Milo, Milo Maize,
Red Maize, Higear, Kafir Corn, and
many other descriptive titles.
There are several general types cf
sorghum but the two of interest in
Arizona are those grown for grain,
and those grown for forage.

Sorghum is well adapted to
growing under irrigation in Ari-
zona and is potentially the state's
most productive feed-grain crop.
However, cotton and alfalfa often
have been "preferred" crops and
sorghum has tended to get what
was left of land, water, and atten-
tion after those crops were cared
for.

Grain Sorghums
Sorghum is a feed grain approx-

imately equal to white corn in
feeding value. Like white corn it
contains no vitamin A, but certain
varieties have been produced
which are high in niacin, one of
the B-complex vitamins important
in some feeding rations.

Sorghum grain is somewhat
higher in protein and lower in fat
than corn. Because of its small
size, the grain needs to be ground
for feeding to livestock.

Grain sorghum plants can be
distinguished from other types.
Most varieties are of low stature,



not over 4 feet in height. They typ-
ically produce large, more or less
compact heads.

Stalks are slender to sturdy,
moderately leafy, and usually not
sweet. The pith may be dry but
frequently is juicy. A moderate
amount of tillering is considered
desirable.

The grain is red (sometimes
called yellow) or white. In size it
ranges from 12,000 to 20,000 seeds
per pound. It threshes readily. A
standard bushel weighs 56 pounds
but test weights in some varieties
run up to 61 or 62 pounds per
bushel.

Grain sorghums frequently are
planted following the harvest of a
small-grain crop. This probably is
the best land use as it will approx-
imately double the production of
feed per acre per year. Current
experiments on the University of
Arizona Mesa Experiment Farm
point to the possibility of harvest-
ing two crops of grain from a
single early planting of sorghum
in areas where the growing sea-
son is long.

In addition to its use as feed, the
grain can be used in most of the
ways in which corn is used. The
starch is of good quality and the
wet-milling process not too diffi-
cult. Certain varieties having a
1 'waxy'' starch are used to produce
a very satisfactory tapioca sub-
stitute.

The grain may be used for al-
cohol production, and varieties
with an acceptable expansion ratio
make a tasty popped confection
similar to popcorn. Sorghum meal
is finding acceptance in parts of
Mexico for use in tortillas. Else-
where in the world, sorghum is

used for human food and ranks
next to wheat and rice in impor-
tance. However, people accustom-
ed to consuming sorghum grain
find our varieties unpalatable.

VARIETIES
Grain sorghum varieties cur-

rently grown in Arizona are Dou-
ble Dwarf 38 Milo, Double Dwarf
Yellow Sooner Milo, Hegari, Early
Hegari, and Plainsman; Martin,
Redbine 60, Redbine 66, Combine
Kafir 60, and Dwarf Kafir 44-14.
The first five named may be con-
sidered as reasonably well adapted
to most of southern Arizona. The
others are grown only for the cer-
tified seed trade and seldom will
yield as well as an adapted variety
under similiar conditions.

Double Dwarf 38 Milo
Double Dwarf 38 Milo is a selec-

tion from Double Dwarf Yellow
Milo that is resistant to Milo Dis-
ease. The heads are not well ex-
tended from the boot and occasion-
ally are recurved ("goose-necked")
where the stand is thin.

Double Dwarf 38 Milo is the out-
standing grain producing variety
of the combine types of sorghums
produced in Arizona. It is about
10 days to 2 weeks later in maturi-
ty and taller than Double Dwarf
Yellow Sooner.

Double Dwarf
Yellow Sooner Milo

Double Dwarf Yellow Sooner Mi-
lo is raised in Arizona primarily
to supply seed for the southern
great plains. It has the ability to
produce a crop on a very limited
water supply because of its short
growing season. The head is com-
pact like D.D. 38 and matures in
90 to 100 days.











water readily.
Sorghums prefer a rather heavy

soil. The seedlings are not able
to penetrate a crust, so an effort
should be made to prevent a com-
pacted soil from baking before the
plants emerge.

The normal root system is quite
extensive, being both wide and
deep. Anything which seriously
limits its development is likely to
be reflected in lowered yields.
Compacted layers of soil should be
opened up to encourage both wat-
er penetration and normal root de-
velopment.

PLANTING DATE
The planting dates for grain sor-

ghum may vary considerably with-
out serious effect. The optimum
planting date is probably near June
15 except where this would cause
the period of bloom to coincide
with extreme heat as it might in
the Yuma area. (See Table III.)

Table HI

PLANTING DATES
FOR GRAIN SORGHUM

Area Date

Salt River Valley June 15 to July 1
Yuma County July 1 to July 15
All Other Sections As soon as soil

temperature at
planting depth is
over 65 degrees F.

There is evidence that high tem-
pratures, especially when accom-
panied by wind, may seriously in-
terfere with pollination and there-
fore reduce seed set and crop yields.
Until further information can be

obtained, milo - type sorghums
should not be planted at a time
that will cause them to be in bloom
under those conditions. See Table
IV (page 10) for information on
blooming dates.

Success of early plantings is
limited by several factors.

(1) Sorghum seedlings grow
very slowly at temperatures be-
low 70 degrees F. and not at all
at 60 degrees F. and below. These
are the preferred temperatures for
many of the fungi which attack
the sorghum seed and seedling and
these organisms increase rapidly.
Consequently, even properly treat-
ed seed sometimes will fail to pro-
duce a satisfactory stand.

(2) Maturity in sorghum is in-
fluenced by day length. Early
plantings of many varieties tend
to head out early without making
much vegetative growth. Conse-
quently, yields may be reduced.

(3) In areas where bird damage
is a problem, early fields attract
a concentration of birds and are
much more severely damaged thanf
they would be if all the fields ma-!

tured at about the same time so
the bird population would remain
scattered. On the other hand, if
the main attack is from migrant
rather than resident birds, it may
be possible to take off the grain
crop before the southbound flocks
arrive.

Late planting is never a sound
policy although late plantings may
be successful. The most serious
consequences of late planting occur
when the first frost arrives before
the crop is completely mature.

Preliminary data from an ex-
periment now in progress indicate
that germination of the seed is
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of birds after the bulk of the crop
in that locality has been harvested.

RATE OF PLANTING
Rate of planting depends on

several factors and may vary from
4 to 6 pounds per acre up to 12 or
15 pounds per acre.

The proper planting rate is one
which will give the ideal plant pop-
ulation per acre. That figure will
vary depending upon the variety
grown, soil characteristics, row
spacing, irrigation and fertiliza-
tion procedure, and probably other
factors.

Obviously, planting rate must
take into account the size of the
seed being sown as there may be
nearly twice as many seeds* per
pound of Hegari as there are of
Double Dwarf 38 Milo.

Table IV (page 10) may be used
as a guide when seed of high ger-
mination is available. When plant-
ing in a cold soil or when seed of
poorer germination must be used,
the rates shown should be increas-
ed.

ROW SPACING
The distance between rows is

usually determined by the type of
equipment available. Corn or cot-
ton planters may be adapted to
handle sorghum seed and are us-
ually adjustable between 36 to 44
inches. The row width for which
the planter is set is generally the
one at which the sorghum is plant-
ed.

This practice makes for conven-
ient field operations, but an 18 to
20-inch row is likely to produce
higher yields. Where the narrower
rows can be handled satisfactorily
they are to be preferred.

Under some conditions, the nar-
row spacing may be obtained easi-
ly by using the standard planter
and 40-inch rows, then making a
second trip over the field, placing
the rows halfway between the orig-
inal rows. If this practice is fol-
lowed, care should be taken that
the tractor wheel marks do not
come on top of the planted rows,
as poor stands may result.

A few farmers are using grain
drills to plant in 7-inch rows. It is
very difficult to reduce the plant-
ing rate sufficiently with a drill.
More test work must be done be-
fore this method of planting can
be recommended.

PLANTING DEPTH
The seeds of sorghum are rela-

tively small and the seedlings not
particularly vigorous. Germination
is rapid under favorable conditions.
Therefore, it is advisable to plant
at a relatively shallow depth.

Plant only deep enough to insure
against drying out before the
plants can emerge. Under most
conditions, 1% to 2 inches is deep
enough. The seed must make good
contact with moist soil. The soil
above the seed should be firmed
down but not compacted to the
point where it will bake hard and
interfere with emergence.

FERTILIZATION
Like most of the grasses, sor-

ghum can utilize considerable a-
mounts of nitrogen and may show
some response to applications of
phosphorus. Present recommenda-
tions are for 75 to 125 pounds per
acre of actual nitrogen either with
or without 50 pounds of phosphor-
ic acid.
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The form of nitrogen used ap-
pears to make little difference so
long as it is distributed uniformly.
Application may be prior to plant-
ing, banded beside the row, inject-
ed at planting, or side-dressed at
the first cultivation.

Late applications of fertilizer
may r .L be too effective because
the head is formed at an early
stage of growth. Once the head is
formed, the upper limit on yield
per plant is rigidly fixed.

The young plants should be given
every encouragement to grow.
This means the crop never should
be allowed to want either for plant
food or for water. The best use of
phosphate would be to phosphate
the alfalfa in the rotation and ap-
ply only nitrogen to the sorghum.

IRRIGATION
Sorghum has the reputation of

being a drought resistant crop. It
is true that sorghum can remain
alive on small amounts of water.
But if high yields are desired,^
must have ample water available
at all times to carry the plants to
maturity.

The field should be irrigated be-
fore planting to wet the soil to a
depth of 4 to 6 feet. The plants
should never be stressed for water
during the growing season. Water
stress during the head forming
stage may cause blasting of the
heads. The frequency and amount
of water applications will depend
upon weather conditions and the
water-holding capacity of the soil.

Apply the last irrigation at the
soft dough stage, unless unusual
conditions exist, such as a very
sandy soil.

Any stress for moisture while
the grain is filling will reduce the

yield by reducing the size of the
grains. Excess moisture at matur-
ity encourages branching and til-
lers which interfere with harvest-
ing. Excess moisture at this time
also prevents the grain from dry-
ing out properly for harvest.

CULTIVATION
Cultivate only to control weeds

and to encourage water penetra-
tion when necessary. On clean land,
a grain sorghum crop sometimes
can be grown without cultivation.
This saving is reflected directly in
higher net returns per acre. In any
case, the cultivation should be as
shallow as possible to avoid injury
to the mass of feeder roots which
occupy the soil near the surface.

Control of many weeds may be
achieved through the use of sprays
containing 2,4-D or similar com-
pounds. Under certain conditions,
such control may be much more
economical than cultivation.

HARVEST
Any combine adapted to harvest-

ing small grain may be used suc-
cessfully on grain sorghums with
proper adjustment of cylinder
speed, concave setting, and air
blast. Since the grain tends to
crack with rough treatment, re-
commended cylinder speeds are
generally somewhat slower than
those used for small grain. One of
the rasp-type cylinders seems to
be more satisfactory than the
spike-tooth in getting all of the
grain with a minimum of damage.

Under certain conditions it is
difficult if not impossible to re-
move all the grain from the head
without cracking some in the pro-
cess. Since cracked grain goes out
of condition in storage, it may be
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necessary to accept the loss of
some grain left in the head rather
than try to store or sell cracked
grain.

Sorghum grain should be stored
at a moisture content of about 13
percent. It will spoil in storage if
the moisture exceeds 15 percent.
It is important that the crop be
fully matured and dried out before
harvest.

INSECTS AND DISEASES
Proper cultural practices are

important for the prevention and

control of insects and diseases of
sorghums. Seed treatment will im-
prove germination and stand. By
avoiding the planting of sorghum
on land where sorghum was grown
the year before, and by plowing
stubble under in the fall, the pro-
blem of insect damage can be re-
duced.

Your local County Agricultural
Agent can supply latest informa-
tion on seed treatment, disease
and insect control recommenda-
tions, and cultural methods that
will help to reduce or prevent ser-
ious losses.

Forage Sorghums
Not all tall, rank-growing sor-

ghums can be classed as forage
sorghums or "sorgos." In order to
be so considered, the variety must
have a juicy, sweet stalk.

Sorgos are typically rather tall
plants of intermediate to late ma-
turity. Grain production is not us-
ualy high and the seeds are small,
sometimes running as many as
30,000 to the pound.

In former years when bundles
of forage had to be manhandled,
there was a demand for shorter,
less productive varieties which
made the bundles easier to handle.
With present developments in
farm machinery there is no sound
reason for discrimination against
the tall-growing, productive forage
sorghums so long as they are sat-
isfactory in other respects.

LODGING
Experience in Arizona has

shown that the sorgos frequently
lodge badly as maturity approach-
es. This poses a very serious har-

vesting problem. Lodging occurs
even in varieties noted elsewhere
for having strong stalks.

One type of lodging — stalk
breakage—results from infestation
by the southwestern corn borer
It is likely to be rather localized
and sporadic in appearance.

The other type of lodging typi-
cally gives the appearance of
plants with stalks too limber to
support the weight of foliage and
head. Generally a wind storm pro-
vides the initial push and the crop
falls over like a row of dominoes,
but in much greater confusion, and
never returns to an erect position.

The cause of this second type of
lodging is not understood, but sev-
eral factors may play a part.
Heavy nitrogen feeding is known
to produce similar lodging in other
grasses, and it may be a factor in
conjunction with a heavy final ir-
rigation of sorghum before har-
vest.

Lighter and more frequent ap-
plications of water may reduce the
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PLANTING PRACTICES
Planting practices are in gen-

eral quite similar to those for
grain sorghum. (See page 7). The
recommended planting date may
be less flexible. In ordinary prac-
tice, planting sometime between
May 15 and June 15 appears to be
desirable for high yields.

The rate of planting should be
about the same as when growing
Hegari for grain, or slightly high-
er. Sumac has a smaller seed than
Hegari but tillers less readily so
that planting at equal rate is per-
missible.
Present recommendations favor a

36 to 44 inch row spacing. Not too
much information is available on
narrower spacings. They may
prove successful if lodging is not
increased.

SILAGE
Forage sorghums are most wide-

ly used as livestock feed. Common
practice is to make ensilage of the
crop and feed it from the silo. The
fermentation process causes some
loss of dry matter, from 10 to 15
percent according to most author-
ities. However, this loss is less
than is usually encountered in oth-
er methods of preserving forage,
and the silage is generally so palat-
able that there is no waste at the

feed trough.
The recommended harvest time

for best silage production is when
most of the grain is in the hard
dough stage. Total dry matter is
highest at that time and the pro-
duct also is near the top in palat-
ability.

SOILING
Forage sorghums may be used

as a soiling crop. Chopped in the
field and fed immediately, the crop
is nutritious and highly palatable.
However, little information is a-
vailable on the proper method of
handling to insure highest yields.
(See Double Cropping below).

FASTURING
At times, feeding green sor-

ghums or pasturing a growing
field may bring up the problem of
prussic acid poisoning. Apparently
the danger is not great in the
warmer parts of the state, but at
the higher elevations it may be in-
creased.

It is never advisable to give cat-
tle or sheep access to early stages
of second growth on sorghum, or
10 plants which have been under
stress for water. Plants under such
conditions can be deadly > and only
a small amount need be eaten to be
fatal

Double Cropping Sorghums
It is common practice to plant

sorghum on the land from which
a small grain crop has been har-
vested, thereby producing two
grain crops on the land in a single
growing season. Probably the most

serious disadvantage of this prac-
tice is its demand for prompt land
preparation following removal of
the small grain crop. There is al-
so the expense of this land prepar-
ation to consider.
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Several years' data are now a-
vailable from an experiment con-
ducted on the Mesa Experiment
Station farm in which another
type of "double cropping" was in-
vestigated. In this test, an early
planting of sorghum was harvest-
ed as soon as possible following
maturity. The stubble was fertil-
ized and irrigated immediately
after harvest to encourage growth
of tillers from the base of the old
stubble. A second grain crop was
produced in this manner without
the expense of a second planting.
This is called "ratooning."

FERTILIZATION
Sufficient available nitrogen is

always needed for high yields of
either grain or forage. It is of
greatest importance that an ade-
quate supply be made available
when the second growth is start-
ing. Probably at least 100 pounds
per acre of actual nitrogen should
be supplied to the second crop,
with about one half of that amount
supplied at the irrigation follow-
ing the first harvest.

When deciding on the amount of
nitrogen to apply, consider the ac-
tual amounts used by the crop. In
order to produce a grain crop of
7,000 pounds per acre of Double
Dwarf 38 Milo, the plants must
take up approximately 200 pounds
of elemental nitrogen, which be-
comes tied up in the growing
plant.

The plant residue returned to
the soil keeps actual nitrogen re-
moval at a considerably lower fi-
gure. But it is clear that heavy ap-
plications of nitrogen must be
made if good yields are to be ob-
tained.

IRRIGATION
The heavy vegetative growth re-

sulting from the fertilization nec-
essary to produce high grain yield0

places an increased demand on the
water supply. Water will be taken
from the soil at a faster rate, re-
quiring more frequent irrigations.

The permissible lag between the
time that need for an irrigation is
first observed and the time that
water is actually applied is reduc-
ed. In fact, if water is held off un-
til a need for it is observed, dam-
age to the crop may already have
occurred. When shooting for high
yields, any stress is detrimental.

PLANTING
Present data indicate that sor-

ghums for double-cropping should
be planted early in April. Use only
high quality treated seed. Plant on
beds to take advantage of the
warmer soil.

VARIETIES
Either Double Dwarf Yellow

Sooner or Double Dwarf 38 Milo
may be used, with D. D. Y. Sooner
preferred because of its earliness
and better production on the sec-
ond crop. Harvest should prompt-
ly follow maturity in August, but
make sure that the moisture con-
tent is below 15 percent for safe
storage.

Irrigate and fertilize for the sec-
ond crop as soon as the first crop
is harvested. When an early frost
occurs, germination of the second
crop may be reduced. However,
in most cases the grain will be far
enough along to make good quality
feed.
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