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UNIVERSITY OF ARIZONA
AGRICULTURAL EXPERIMENT STATION.

TIMELY HINTS FOR FARMERS. No. 91
OCTOBER 1, 1912.

GRAIN SMUTS.
Loose Smut; There are two forms of smut in wheat and barley,

The first is known as loose imiut. It appears as soon as the head is out
of the boot. Both grain and chaff are black and distorted. Within a
few days all of the head except the stem on which the grains are borne,
breaks clown into a black powdety mass which is carried away by the
wind. This black masb consists of spores of the fungus which causes the
smut. Many of the spores lodge among the chaff in healthy heads be-
fore the grain is ripe. Here they soon germinate and penetrate the skin
of the seed. When the grain is harvested many of the seeds are, there-
fore, already infected, having the live growth (mycelium) of the fungus
well established within their tissues. When such seeds become dry the
fungus also becomes dormant, in which condition it remains until the
seed is planted. With the germination of the seeds the fungus resumes
its activity, keeping pace with the developing plant and spreading its
thread-like mycelium throughout the stems of its host. When the plant
prepares to form the head, the fungus takes possession of the embryo
seeds and consumes their substance in the production of its own spores.
In this brief rehiime of the life history of the loose smut is seen the chief
difficulty of its prevention. Infection takes place only in the immature
grain in the field. The infected grains ripen normally and do not differ
in appearance, size or weight from those which are sound. Hence they
can not be removed mechanically or by inspection. Since the infec-
tious growth lies embedded within and protected by the tissues of the
seed, it can not be removed by cashing, blowing or by th€ external ap-
plication of poisons. The only suceepsiul means of controlling the loose
smut which lias so far been designed is the

JENSEN HOT WATER TREATMENT FOR LOOSE 8MT7T.

This treatment is intended to kill the fungus within the grain with-
out destroying the viability of the latter. The drastic treatment necessary



to accomplish this, usually kills a large part of the grain also. It is
therefore advisable to test the germination of the seed atter the treat-
ment, and'increase the amount planted in proportion to tho loan in via-
bility. Moreover, on account of the difficulty of treatment and the in-
creased quantity of seed required, it is the inont common practice to
treat only a few bushels, which are then planted in a field well isolated
by large meadows, woods or cornfields, from any other fields of the
same grain. This is necessary in order to prevent smut spores, carried
by the wind from neighboring fields, from remfecting the crop produced
from the cleaned seed. From this small plot, seeds for the general field
planting of the folio wins: year can be secured.

Before treatment, the seed, preferably, should be well cleaned and
graded. It is then soaked for five to eight hours in water at ordinary
room temperature. For the next step in the treatment two tubs are
provided, each of which is placed over a small gasoline stove. The tubs
should be large enough to hold twenty to thirty gallons of water each.
The temperature of the water in each tub must be held as nearly as pos-
sible at 129° F, Temperatures higher than this are dangerous, and if
much lower (125° F. or less) the smut will not be destroyed. An ac-
curate thermometer is important in this work. After the soaking above
described, the seed should be drained in loose bags or wire baskets.
Without removal from these containers, it is ready for treatment in the
hot water. Not more than a half-peck of seed should be treated at one
time. The seed is placed in the first tub for about one minute to raise
its temperature approximately to that desired in the second. It is
then removed to the second tub where it remains for ten minutes.
Throughout the treatment the seed should be stirred so as to insure an
even temperature in all parts. The purpose of first raising the tempera-
ture of the seed to approximately that required in the final treatment,
is to prevent unevenness in the second tub which would result from the
introduction of the cold grain. One man and an assistant should be
able to treat six to eight bushels a day.

After treatment, the wet grain is spread out in a thin layer and
stirred frequently so that it "will dry out enough to work in the drill
before sprouting. Seed from the plot grown from treated seed should con-
tain no^ smut and can thus be planted in the general field the following
year without further treatment. The damage from loose smut is rarely
heavy in any particular case (from one to five percent) but its almost
universal and constant presence renders the aggregate loss from this
source very great.

Stinking smut: The second form of smut found in grain is known as
stinking smut. It is so named on account of the disagreeable odor which



it imparts to infected seed. This smut appears later than the loose smut,
and is, in fact, not apparent until the heads are nearly or quite mature.
At this time the smutted heads usually stand erect, and the chaff spreads
a little more than that of normal heads The grains have now been changed
into masses of spores, held intact by the skin of the grain which is the
only part left of the original seed. These smut balls differ in appear-
ance from normal seeds in being slightly larger, darker in color and in
lacking the germ and crease of unaffected seeds. The smutted seeds
are harvested with the remainder oi the grain and go to the thresher,
where they are for the most part broken and their spore masses scattered
as a dry, ill-smelling dust upon the threshed grain The odor and dark
color which they impart to flour made from infested wheat renders it
unfit for domestic use; hence the rejection, or reduction in market value,
of grain infested with this fungus. The spores which are dusted over
the healthy grain during threshing also serve as a source of infection for
the succeeding crop. When the seed is planted and germinated, the
smut spore also germinates and its mycelial threads at once penetrate
the little plant even before it reaches the surface of the ground. The
subsequent life of the fungus is spent wholly within the tissues of its host
and only appears, as above described, at the time of the maturity of the
seed. Like the loose smut, this disease also appropriates the seed head
ot its hose as a suitable place for reproducing its own spores. Unlike
the former disease, however, which destroys the entire seed as well as
the chaff and frequently the awns also, the stinking smut attacks the
seed only, and of this leaves the skin intact until broken by some exter-
nal force. In both these smuts, since the infection begins in the seed,
whence it spreads into the stem system of the developing seedling, all
of the heads of a diseased plant are usually destroyed.

The tact that the stinking smut is propagated by loose spores which
cling to the outside of the seed, renders this disease easily controlled.
The exposed spores may be destroyed by the application of poisons, or
other means, trom the influence of which the germ of the grain is pro-
tected by its seed coat. Since neither form of smut is carried over by
spores or tungus in the soil, it is only necessary to plant clean seed in
order to escape damage.

Several methods have been devised for controlling the stinking
smut, among which may be mentioned treatment with hot water, witn
bluestone solution, and with formalin. Only the latter may be de-
scribed here in detail since it is perhaps the cheapest, simplest, and
most effective. The commercial (40 percent) formalin is used in solu-
tion with water at the rate of one pint (1 Ib.) to forty gallons. The
grain to be treated Should be spread out upon a clean floor or canvas in



a layer two or three inches thick, The solution IH now sprinkled over
it. 'An ordinary sprinkling can or small spray pump is useful for
this purpose. The giain bhould be >sho\eled or raked over (lining
sprinkling to injure that every grain is thoroughly wetted. Alter ibis,
the grain ib shoveled into a close pile* and covered with canvas or old
sacks to hold in the fumcb of the formalin. The grain should remain
in the covered pile for eight to twelve hours, after which it must be
spread out thin so as to dry without sprouting. One gallon of solution
is sufficient for a bushel of grain

After drying, the seed may be planted at once or stored for future
use. Here it is important to remember that the need may become re-
infested from old sacks, bins or even the drill itself. Everything
therefore which comes in contact with the grain after it iM rented should
be first thoroughly disinfected with a, strong formalin solution. Cona-
raercial formalin usually costs front f i f t y to seventy-live cents a pound
(pint). If the grain is planted before it ih completely dry, enough more
should be sown to compensate for the increase in size of the seed
through swelling

For the benefit of those who from preference or convenience wish
to use the bhiestone treatment, the following brief .statement of that
method is added. A strong solution consisting of I pound of copper
sulphate to 4 gallons of water may be used. Into thin the need may be
dipped and agitated until each grain ih thoroughly moistened over its en-
tire surface, after which it is removed from the holution and diicd in
the same manner as in the formalin method, Cn treatment with a weak
solution, 1 pound of copper sulphate to 25 gallons of water is used. In
this, the seed is soaked for about 12 hours, during which time the sol-
ution should be stirred occasionally. After treatment with bluestone
the seed must be dipped in iirne water for about 10 minutes in order to
prevent injury-to young sprouts by the bluestone \\hieh remains upon
it. The solution of lime water should be made at the rate of 1 pound of
quicklime to 10 gallons of water.

While the stinking smut is not so universally prevalent as the loose
smut, its occurrence is all too frequent arid its damage, on occasion,
may be much more severe, often amounting to fifty or sixty percent of
the crop. In such cases, the grain which is harvested is wholly un-
marketable on account of the stain and odor left by the fungus.

The above discussion applies alike to the loose and covered smuts
of both wheat and barley. The formalin treatment described, is also
effective for the loose smut of oats and the head smut of sorghum, kafir
corn and rnilo maize.

GBO. F,


