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NTROPN
Any disease that is confined the basal parts of a plant may be classi-

fied as a foot rot. In the particular disease to be discussed, the roots are not
involved, only the basal portion of the sterns. Hence, the name root rot, which
is sometimes used for this disease, is not correct.

WHERE THE DISEASE OCCURS

The Columbia Basin foot rot has been recognized as distinct from other
foot rots of cereals for a comparatively short time. It is now knomn only in
France and the United states. In the United States it occurs in Idaho, Oregon
and Washington as follows:

Area involved

Several square miles

Traces only in scattered fields

Several thousand acres

A few square miles
A few square miles

A few square miles
Scattered fields, some

severely infested
Several square miles
Several thousand acres
Several thousand acres



ECONOMIC ThIIDORTAIWE

The losses from Columbia Basin foot rot in the Pacific Northwest may range
from as low as 30,000 bushels in years when the attacks are light to ten times
that quantity in years when the attacks are severe. This loss is not distributed
over a wide area but falls heavily on the shoulders of a comparative few and for
that reason warrants serious consideration in a disease control program. In the
areas that are involved, it has been a menace for many yearso Fortunately this
malady needs special soil and climatic conditions to thrive, and therefore it is
not anticipated that it will spread extensively beyond the areas mentioned.

DESCRIPTION

The first indications of the disease appear very early in spring. Small,
narrowly oval discolored spots become evident at the ground line on the outer
leaf sheaths of the young wheat plants. These spots are light brown to grayish
brown with darker brown margins, and are seldom more than three-fourths of an
inch long. The diseased spots become evident on the sheaths of the inner leaves
also, as well as on the developini, stems, which at that time are surrounded by
several leaf sheaths. The diseased spots finally become covered with dark scurf,
the diseased tissue shrinks, and in some cases the stems die, especially the
young stems (tillers) produced in early spring. The diseased leaves around the
base of the stems turn yellow and die, and in mid-spring, fields of the foot-
rotted wheat may take on a slightly yellowish cast.

Late in the growing season the bases of the diseased wheat stems become
brown, shrunken, brittle, and are frequently covered with a black "charred scurf.
The weakened stems fall over irregularly and the dead basal leaves and dead
young tillers become very apparent toward harvest. Vlhen strong winds or beating
rains come in June or July, the diseased grain falls in windrows. The diseased
plants usually have fewer stems and smaller heads than the healthy ones,
especially in the more severe attacks.

CAUSE

The Columbia Basin footrot is caused by a minute parasite, a gray thread-
like fungus, or mold (Cercosporella herpotrichoides). This fungus lives in the
soil on old straw or humus and sometime in early spring, or in some cases during
mild spells in winter, it penetrates into the tissue of the wheat plant causing
the footrot injury. It usually does not do any observable injury until late
Aarch when the narrowly oval spots on the basal leaf sheaths begin to show up.
The fungus produces masses of spores on these spots in early spring. These spores
are so minute that they can be seen only by the aid of a microscope. The spores
are carried to the basal sheaths of healthy plants by splashing rain, or other-
wise, and there germinate and produce new fungus threads which in turn invade the
wheat sheaths at the ground line, and thus infection spreads. The rapid increaso
in footrot in affected fields during April is in part, at least, due to the large
amount of this so-called secondary infection by spores



CLIMATIC iVHD SOIL FACTORS THAT INFLUENCE

THE SEUERITY OF THE DISEASE

Except for small areas, such as near Occur dtAlene, Idaho, this foot rot
occurs in fine sandy loam soil in prairie regions having a rainfall of from 14
to 24 inches. The disease seems to do the aost damage in places that have an
annual rainfall of 19 to 20 inches. The disease occurs on prairies that atone
time were covered with a luxuriant growth of sod grass and such flowering plants
as the desert sunflower, lupines, and other prairie f1owers. Usually the prairies
are fringed with pine or other conifers and lie at elevations of 1,600 feet to
2,800 or more (Asotin County at 3,600), with the drier and lewer land (Columbia
Gorge) or the higher conifer covered country (Union and Spokane Counties) free
from this foot rot.

The severity of the disease varies from year to year and this variation
is attributed to seasonal climatic conditions. The factors that tend to produce
severe infestations are:

Sufficient soil roisture to insure immediate germination of the
wheat in the fall;

Long growinr season in the fall, accoruanied by abundant rain, thus
forcing excessive fall growth;

An early spring, warm and wet in March;

A cold and wet April to hold the grain hack; and

Continuation of the wet weather into May.

In the growing, seasons of 1922-23 and 1927-28, the weather conditions were
similar to those outlined above, and the disease was severe. The wheat plants
are most susceptible when conditions are such that there is excessive growth in
the fall and wet weather early in the spring. In 1929, 1930, and 1931, weather
conditions were unusually dry, and injury from foot rot was slight. During 1931
there were heavy rains in March and April which forced foot rot ahead, but the
dry period that followed caused the foot rot gradually to disappear. It started
up again after the late June rains, but this was too late for it to do any
appreciable damage. In 1932 there was abundant rain in March and April, and,
where there was sufficient moisture in the preceding fall, foot rot was very
severe. here the grain did not emerge until late fall or spring, foot rot was
not severe in spite of the ideal spring weather for its development,

CONTROL

In attempting to control this disease it must be remembered that the
fungus that causes it lives in the soil, and that the same general area will
probably show the disease in crop after crop. We are fighting a fungus, a low
form of plant life, which is subject to most of the same nataral laws that the
wheat plant itself is. Since both are in the soil, it is difficult to find
something that will kill the fungus in the soil and not injure the wheat plants
themselves, For this reason no sweeping 'tcureall" can be expected. As a rule
the farms that are given the best care have the most foot rot and agronomic
practices that tend to reduce the foot rot may also tend. to reduce the yield.
This must be kept in mind and a balance maintained at the grower's discretion.
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The following crop practises are suggested as helpful in controlling the disease.
Those that show the moat promise area

1. Crop Rotation

Field observations indicate that
fungus. Fortunately the foot rot occurs
average annual rainfall than most of the
west. For that reason, a fair amount of
foot-rot.infested land.

crop rotation devitalizes the soil-borne
in areas having a few more inches of
arid wheat lands in the Pacific North-
crop rotation can be practised on

Spokane River valley and adjacent prairies. On Peone prairie, the lower ground
in uield has been sown to sprin grain or legume crops with splendid success.
Foot rot, once destructive, is now comparatively minor over much of this
locality. In Spokane valley proper, the problem is more acute and rotation in
the rocky soil is not so practicable. Vhere possible, spring grains or legumes
should be sown.

Union CountOren. Spring-sown cereals such as Federation wheat, oats, and
barley may be grown on some of the land near Elgin and to a smaller extent on
the Sandy Ridge near Imbler and Alicel. Alfalfa, sweet clover, and other legumes
(except vetch) should replace winter wheat on certain fields in the Sandy Ridge
area. Fall-sown ihite Club barley will come through the winter five years out
of six, and yield a good crop of grain on foot rot ground.

Columbia Gorge area. Crop rotation is somewhat more difficult in this slightly
more ari6 region. On Seven Mile Hill, Wasco County, legtmiinous crops do fairly
well, and to some extent spring grains. These all require strict attention to
moisture and can not supersede the winter cereals entirely. On Tygh Ridge, also
in Wasco County, is another strictly winter wheat area, but several of the worst
spots of foot-rot-infested soil may well be left idle until spring and sown to
Federation wheat. On High Prairie, winter barley is worthy of a trial on foot-
rot-infested ground. Alfalfa and sweet clover should be used on spots that are
chronically infested with the foot rot. The occasional seeding of the usually
very badly infested hay strip with some legume is a good practise.

2. Time of Fall Seeding

Thi1e very late fall seeding greatly reduces the amount of foot rot, the
general use of this practise must be handled with caution, In the main, about
10 days delay in seeding is beneficial on foot-rot-infested ground and will still
not endanger the wheat so far as winter killing is concerned. Conditions differ
from season to season, and the grower must use his judgment as to the length of
time sowing can be delayed.

3 Resistant Varieties

Hybrid 128 is probably the bet standard variety to grow on foot rot
ground. The search for resistant varieties has been going on since about 1920,
and at present, out of thousands tried, there are several dozen selections that
run from one-fourth to one-half less foot rot than Hybrid 128. However, they
can not yet be recommended for general growing.. In trying a new wheat one should
consider the following points in addition to its relation to foot rot:
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Rosen

Barley
Nhite Club (winter)

Vtheat

Queen Wilhelmina

Does it yield well?

Is it winter hardy?

Does it smut?

Is it short strawed?

Will it riect the approval of the millers?

If we concider the relative susceptibility of Hybrid 128 as 100, we can
classify a few of the better knon varieties of wheat and other cereals about
as follows:

Variety

Oats
Gray winter

Resistance to Foot Rot Winter Hardiness
Id 128 as 100) Foot rot

4 Poor

10-20 Excellent

40 Fair

70 Untried
(good in 1931-

32)
Federation 75 Fair
Ridit 95-110 Good
Hybrid 128 100 Good
Hybrid 63 103-115 Good
Hybrid 143 95-115 FaIr
Turkey 110-120 Excellent
Fortyfold 110 Good
Jones Fife 120 Good

Within a few years it is hoped that it will be knovn definitely whether
or not any of the wheats now under study should supersede Hybrid 128 in these
foot rot areas.

- Besides the practices above recommended, the following are suggested as
being of seine value:

4. Time of Plowing

In a few cases it has been observed that foot-rot-infested ground ns
plowed too early in the spring. The soil ran together (puddled) so that the top
soil, which is most abundantly infested, was turned under and kept as an
unaerated puddled mass harboring the fungus for the following spring's infestation.

5. Burning Straw and Stubble

A nall amount of experimental work indicates that burning the stubble
results in no appreciable difference in the emount of disease in the following



season's crop. However, in places where there is much ngied and fallen straw,
burning may aid in reducing the foot rot. If straw is piled to a depth of one
foot and burned just before seeding tie, the fungus will be killed to a depth
of at least two inches. This may have some practical application in the destruc-
tion of nall, new infestations1 Care sho1d he taken not to stir the soil too
deeply after treating so as to mix the diseased and disease-free portions.

6. Method of Seeding

A free circulation of air through the field in the spring will keep the
fungus in check as it dries out the fatal layer of damp soil at the ground line.
Some growers in parts of Union County, Oregon, are using a furrow drill spaced
at 12 inches, running the furrows at right angles to the direction of the
prevailing wind. The control of weeds becomes nero difficult under these
conditions, however.

Wheat should not be sown too thick on foot rot ground, especially in the
more mellow and more moist portions of the field. Specific recommendations are
not possible for all areas. Practise must determine these.

7. Fertilizers
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Except for nitrogen-containing fertilizers, which tend to increase foot
rot, no commercial fertilizer thus far tried has had any appreciable effect on
the fungus,

8. Chemicals

Until the price of wheat increases several fold, there are no soil
chemicals that are within economic reason.


