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SOME DESTRUCTIVE POTATO DISEASES: WHAT THEY ARE AND HOW
TO PREVENT THEM. N

LETTER OF TRANSMITTAL,

U. 8. DEPARTMENT OF AGRICULTURE,
DIVISION OF VEGETABLE PATIOLOGY,
Washington, D. C., March 9, 1594.
8ir: I have the honor to submit herewith the manuscript of Farmers’ Bulletin No.
15, on some destructive potato diseases and methods of treating the same.

Respectfully, B. T. GALLOWAY
. . ’

Chief of Division of Vegetable Pathology.
Hon. J. STERLING MORTON,
Secretary of Agriculture.

INTRODUCTION,

Among the many fungous diseases affecting the Irish potato, three
are especially worthy of consideration, on account of the regularity of
their occurrence in the United States and the widespread losses they
occasion. The diseases in question are potato blight or downy mildew,
the Macrosporinm discase, and potato scab. In the accompanying
pages are given some of the more important characters, by means of
which the several diseases may be distinguished, together with brief
directions embodying the latest information in regard to treatment.

HOW THE DISEASES MAY BE DISTINGUISHED,

Potato blight (Phytophthora infestans)—This disease attacks the
leaves, stems, and tubers. Generally the first notiecable effect upon the
leaves is the sudden appearance of brownish or blackish areas, which
8oon become soft and foul-smelling. So sudden is the appearance of the
disease in some eases that fields which one day look green and healthy
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mmay within the next day or two beeome blackened as thongh swept by
fire. The rapid spread of the disease is dependent in large measnre
upon eertain eonditions of moisture and heat. A daily meau or normal
temperatnre of from 729 to 74° F. for any considerable time, aceom.
panied by moist weather, furuishes the best eonditions for the spread of
the disease. On the other hand, if the daily mean or normal temnper.
ature exceeds 77° tor a few days the development of the disease i
ehecked. This faet explains why the potato-blight fungus seldom
oeeurs to any servious extent in seetions where the mean or normal
daily temperature exeeeds for any length of time 77°, The tubers

Fia. 1.—Leaf of potato affected with blight (Phytophthora infestans).

affected with the disease in question show depressed, dark-colored spots
on the snrface, while within are seen blotehes and streaks of a brownish
or blaekish eolor. Other diseases may prodnee similar effeets, so that
in this ease the changes are uot so charaeteristic as those shown by
the leaves.

The Macrosporium potato disease.~—From reliable evidence there is
every reason to believe that this disease is often more widespread and
destructive in this country than the true blight. There is no doubt
that the two diseases are often mistaken for the same thing; in fact it
lias been the enstom for many years to attribute nearly all maladios
affecting the potato to the blight fungus,
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The Macrosporium disease (fig. 2) attacks the leaves and sometimes
the stems, but never the tubers. The disease may appear at any time
after the plants are from 4 to 6 inehes high. At first the older leaves
show grayish brown spots, the affeeted parts beeoming hard and brittle.
The disease progresses rather slowly, the spots gradually beeoming
larger, espeeially along the edges of the leaflets. At the end of ten days

Fi16. 2.—Leaf of potato affected with the Macrosporinm disease.

ortwo weeks lLialf of the leaf surfaee may he brown, withered, and brittle,
while the rest is of a pale yellow color. Three weeks or a month may
elapse before all the leaves sueeamb, the stems in the meantime remain-
ing green, until they finally perish through laek of nourishment, The
tubers stop growing almost as soon as the leaves are attacked, and as
aresult the erop is praetically worthless,

¥ia. 3.—Potato scab.

Potato scab.—Within reeent years this disease has attraeted a great
deal of attention. Its effeets on the tuber are so prominent and easily
Tecognized that nothing further on this point need be said (fig. 3).
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FUNGICIDES OR PREVENTIVES TO BE USED FOR THE DISEASES,

For blight and the Maerosporinn discase nothing so effective as the
Bordeaux mixture has been found. This should be prepared as follows:
Pour into a 45-gallou barrel about 30 gallots of eleau water, then weigh
out 6 pounds of bluestone or eopper sulphate, and after tying itin a
piece of eoarse sacking, suspend the package just beneath the surface
of the water by means of a string tied to a stiek laid aeross the top of
the barrel. In another snitable vessel, sueh as a tub or half barrel,
slaek 4 pounds of fresh lime. Slaek the lime earefully by pouring on
small quantities of water at a time, the objeet being to obtain a smooth,
ereamy liquid, free from grit. As soon as the bluestone is dissolved,
whieh will require probably less than an hour, pour the lime milk into
the bluestone solution, stirring eonstantly to effeet a thorough mixing;
add enough water to fill the barrel, stir again, and the mixture is then
ready for use. )

For the treatinent of potato seab a solution of eorrosive sublimate
lias given the best results. This shonld be prepared by dissolving 24
ounees of eorrosive sublimate in abont 2 gallons of hot water and after
an interval of ten or twelve hours diluting with 13 gallons of water.

WHEN AND HOW TO APPLY THE FUNGICIDES.

For potato Dlight and the Macrosporimn disease, apply the Bordeanx
mixture, beginning when the plants are abont 6 inches high, and con:
tinuing at intervals of twelve or fourteen days, until five or six appli-
eations in all have been made. If the seasonisrainy it would probably
be best to make the treatments every ten days, the objeet being to
keep the plants at all times covercd with the fungicide. By adding 4
onnecs of Paris green to each barrel of the Bordeaux mixture the treat-
ments will not only preveut the diseases under cousideration, but keep
in cheek the Colorado potato beetle and other insects as well, Before
adding the Paris green to the Bordeaux mixture the former should be
made into a thin paste by mixing with a small quantity of water.

The snecess of this work depends in large ineasure upon the thorough-
ness with whieh the fungicides are applied. To reach all parts of the
plants above ground with a fine spray requires a good force pump and
a suitable nozzle. The knapsaek sprayer now on sale in nearly every
seetion of the country will be found oue of the most useful maehines
for spraying fields of 5 acres or less, Tor larger plantations more
powerful machines should he used. A eheapand servieeable apparatus,
well suited for this work, nay be made by mounting a good, strong
foree pump on a barrel and then placing the barrel and mounted pump
in a light wagon. The entire ontfit, inelnding barrel, pump, hose,
nozzles, operator, and boy to drive, may be drawn by one horse. As
the wagon is drawn slowly between the rows the man in the wagon may
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operate the pump, and at the same time keep the mixture stirred, while
two others on the ground hold the nozzles and direet the spray over the
plants. The nozzle found best suited to the work is the Vermorel; this
is now offered for sale by pump manufaeturers and dealers in seeds and
agricultural implements in various parts of the conntry. Of eourse
where there are only a few plants to treat simple deviees for the appli-
cation of the fungicide, such as syringes, watering caus, and cven old
brooms may be used. These makeshifts, however, should be avoided as
much as possible, as they not only fail to distribute the mixture uni-
formly, but are wastefnl.

In addition to the line of treatment suggested eare must be taken to
avoid the nse of diseased ¢ seed,” and further, the steins and leaves
killed by either the blight or Maecrosporium disease should be mowed
or cut off and burned.

Potato seab has been very sueeessfully prevented by the use of the
corrosive sublimate solution already described, very sniooth potatoes
having been grown from very seabby tubers. The potatoes to be planted
are simply immersed in the solution for an hour and a half, then spread
out to dry, eut, and planted in the usual inanner. A large barrel offers
a convenient reeeptaele for the solution. The potatoes may be placed
in a coarse sack and suspended in the liquid, eare being taken to wash
the tubers before dipping, providing they are very dirty. The eorrosive
sublimate is very poisonous, therefore it must be used with great care
and kept out of the rcach of children and animals. All treated tubers
should be planted.

COST OF THE WORK.

The cost of the work outlined for potato blight and the Macrosporium
disease will depend to a cousiderable extent upon the kind of machinery
used and the price paid for labor. With suitable apparatus, such as
has been deseribed, and labor estimated at $1.50 per day, potatoes may
be sprayed six times for about $6 peraere. This estimate is based upon
experiments extending over several years, and ineludes the eost of
themicals as well as of labor. The cost of treating seab is mainly in the

labor involved in dipping and drying the seed and seldom exeeeds 15
cents per aere.

CONCLUSIONS.

The three diseases discussed eanse a loss in this country of several
nillion dollars annually. It is believed that much of this loss may be
prevented by following the suggestions made, but it must be borue in
mind that the treatments are preventive, not curative. The importanee,
therefore, of beginning the work in time can not be too strongly urged.
In the case of blight and the Macrosporium disease the question may
arise as to the advisability of going to the expense of arranging for work
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that may not be necessary on account of the diseases not appearing,
In answer to such a question it may be said that there is scareely 3
seotion of the country where one or another of the diseases nientioned
does not oceur every year. Furthermore, it is a fact well established
by experiments that, even if no diseases whatever appear, spraying with
the Bordeaux mixture will increase the yield to such an extent as to
make the work profitable,





