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Diseases of Potatoes

By H. L. Rees, Plant Pathologist of the State College of Wash-
ington.

HIZOCTONTA or little potato dis-

ense, also known a3 rosette, is with

tho excoption of the Iate blight the
most serious disease of potatoes in
Weostern Washington, Tt is widely dis-
tributed in the United States, Europe
and Asia and is of wide interest. It
has been known in Europe sines 1851
and was first described in Ameriea in
1801. It seems to be general on the
Pacific Coast and is eertainly prevelant
in Western Washington, cansing losses
1ast year as high as 50 per cent in some
fielda,

Bymptoms—There are several char-
acteristic symptoms of this dizease, some
of which however may ho the result of
some other cause. When the plant is
attacked the stem is affocted at the
ground, showing as black discolorations
and may girdle the stem for a half to
sn inch above the ground. A gray,
moldy growth appears on this nrea. A
discoloration exaetly like this results
from an attack of the black log disease
but is mot accompanied by the gray,
moldy growth. 1f the attack of the
Bhizoctonia diseasa is meriovs tho stem
ia rotted and the top wilts and dies
early in the season exactly as is the ease
with the black leg and Fusarium dis-
ease, However, with the latier the dis-
easp ia not evident on the stem, the
leaves roll and the plant may or may
not be killed at this time,

When Attack Comes Later.

Tf the attack of Rhizootonia is mot
pevere onough to kill the plants, or the
attack comes on later in the ssason as
is usnally the case in Wostern Washing-
fon, only the outer part of the stem will
be killed. In this case the diseolors.
tion and the gray moldy growth appear
but the plant remains alive. The tops
usoally develop peeuliar twisted leaves
with the leaves crowded together in a
gompact rvosettelike appearance, not
found associated with any other potato
diseasa, Aerial tubers—small potatoes
on the vines—nare formed and {he pota-
foes in the hill are small and very
wamerous, This is caused by the gird-
fing of the onter part of the stem at the
ground.

‘The raw ford material from the roots
asconds en the inside of the stem to the
leaves where it is manufeetured into
#tarch, But becauss the atarch ean only
desesnd on the ocutside of the atem to
reach the roots and tubers, and sines this
part is dead at the ground and prevents
thedsscent of the starch, the starch eol-
Teets on the vines and forms little po-
tatoes, Bince little food reaches the
tubera in the soil those developed there
are smail and numerous,

Attacks of Tiack Lag.

Attacks of blaek leg result in mueh
the sama way except that it kills the
plant early and only a few tubers de-
velop either on the vines or in the
ground, and those in the ground are usu-
ally rotted at the stem end. If the plant
is alive late in the season and the tubers
aro numerous and not rotted at the stem
end the Rhizoctonia /izease has in all
probability eaused the trouble,

This disease canses the formalion of
s network of fine, hairdike, brown
threads on the surface of the tuber,
which may or may nol be large enough
in diameter to be visible to the naked
eye. These can only he observed, how-
aver, as the tubers are matoring and not
after digging, At digging time the dis-
ease shows as brown, superficial elevat-
ed irregularly shaped masses, varying in
giza from a small dot to o spol as large
a5 a quarter of an inch wide and half
an inch long. These may be mistaken
at first for soil particies but npon rub-
bing they will be found to adhers. If
washod these masses are found to be
dark brown and adhering with a tena-
gity which necessitates hard sernbbing
or picking to get them off. Either of
these last two symptoms are peculiar to
this disease alone and their presence s a
positive means of identification, This
dis#ase as far as is known does not fur-
ther affect the potato oxeept that there
are indiestions that it may spread in
storage, and most important its prosence
enahles rot-inducing organizms to enter
and rot tho tubers,

Parasitic Fungus.

Canse—This disense i3 caused by o
parasitie fungus which lives, and mny
remain alive, in the soil for years, Pre-
viously it has been thought that the

only manner by which it became present
was by being introduced on disensed
seed, but investigations of Dr. Wollen-
wober of the U, B, Department of Agri-

of healthy plants, lose the bright glist-
ening appearance, become dull and roll
up, the roots are found to be partly dead,
are altacked carly, Progress of the dis
ense finally turns the leaves yellow or
brown, and the top falls over. I'rob
ably this action on the part of tha af
focted plant has been the cause of not

rocoguizing the presance of this disease

as it is similiar to that of ripening. But
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eulture, in Westorn Wushington indicate
that it is possibly present even in the vir-
gin 80il, When seed is planted in infee-
ted soil, this fungus infecta them regard.
less of whether the seed have been treat-
ed, or not, Thé potato stems are at-
tacked and fungus spores are produced

DEY ROT—8torage Rot

in the gray, moldy growth befors noted.
Later the fungua atiacks the surface of
the tuber and forms the frregularly shap-
ed masses deseribed and kunown as sele-
rotis, These are very resistant to un-
favorable eonditions and infect the soil
if diseased tubers are planted.

Contral and Prevention—There are
threo points comnected with this disease
which make the problem of contral not
an easy one for solution, i, &, (1) the
possibility ‘of the fungus being present
in the virgin aoil, (2) the possibility
that the fungns may remain alive in the
soil for several years even when other
erops, if possible avoiding Toot erops and
the prasont methods of seed disinfection
used will not kill tho fungus as it exists
in the selerctia, But the following ree-
o.nmondations if carefully followed out,
have been found to be valnable in elim-
inating and preventing this disease.

Rotation of Crops

Tf the soil is badly infected rotate
for three years at least, with some other
crops, if posaible avoidng root erops and
using cersals or grasa. TIn Any case ul-
ways rotate erops, select the lighter typ-
o3 of foil for potatoes, avoiding heavy,
poorly drained soils, and maistain a
good physical eondition of the soil by
deep preparation and culture. Keep
down the weeds. Do not plant affected
seed whether treated or not. Burn the
diseased refuse potato crop material.
(lean culture methods are very import-
ant and highly valuable in the eontrol
of this disease,

Potato Wit or Dry Bot.

Potato wilt or dry rof, otherwise
known as the Fusarium disease, ia not
oqual in importance with the Rhizos-
tonis disense in Western Washington, al-
though the fuel thal it is present neces-
pitutes & warning, This disease scems
to be rather geuerally distributed over
the United States and appeared in West-
ern Washington lnst year in widely sep-
arated regions, In the whole country
the loss smounts to millions of dollars
annually, but the loss in Westorn Wash-
ington i8 as yot unknown since many
srowers are not aware of the presence
of the disease,

Rymptoms—It tho Infection is severe
tho diseass first becomps notiecnvle
when the plants are about & foot high,
or if not, n little later. Tho leaves as-

sume a lightor green color tham those
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DEY RBOT—Showing Appearance of Healthy and Dissased Tops.

the ripening is premature and eonse.
quently results in a reduction of the
yiold, If the diseased plunts are pulled
up, the roots are found to be partly dead
brittle and frequently bearing a white
or pink mold. If the underground por-
tion of the stem is cut ameross, a pro-

Caussd by This Fangua
nounced brown discoloration Is visible
and ean usnally be found in the brauch-
es leading to the tnbers,

External Evidence Rare.
When the potatoes are dug there is
rarely any external evidence of the dis-

puse. Oecasionally the stem end may be
rotted similise to the rot caused by
binck log, but when placed in storage
and left the disease usually beeomes
apparent.  Beginning at the stem end
the tuber shrivels, the inside becoming
brown and rotted, The rot is not parti-
cularly soft nor does it possess i mutee-
ially objeetionable odor, But the pres-
snoe of this fungus makes the entranes
of robinducing bneteria easy and if
theso enter they will cnuse s wet rob
accompunied by & very disagreenblo
odor.  Affvcted (ubers may be detected
by shicing them, boginning at the stem
end. If thero is & brown diseoloration
underneath the gkin and more or less
parallel to the gurface this disease is
probably preseut. This disenloration
may be in shape of a continuous ring
or it may be discontinuous (See illnstra-
tion). The distance to which the dis-
eolorntion extends from the stem end
depends entirely on the length of time
ginee infoction occurred and the environ-
mental coaditions.

Cause—Thig disease is enused by &
parasitie fungus which lives in the
goil, Low long is unknown. The fungns
enters fhe plants through the sinall
roots and works upward in the vessels
whieh condoct the sap. These vossels
bocome filled and plugged with the
fungus itself and the flow of sap is pre-
vonted. This results in the wilting sod
premature death of the plants.

Botate With Other Crops

Control nnd Prevention—After the
so0il bocomes infected rotate with other
erops for fonr or five years Do not
use manure, on which dizeased tubers or
vines havo bsen thrown, for the potsto
land. This disease apparently does not
exist in the virgin soil and can only be
introduced by planting diseased seed.
Keep the diseass out of the fields by
planting only clean seed. ‘This may be
insured by using potatoes for seed
which do not show n discoloration at the
stem end when cut, Treat ns for seab
s that all spores on the surface may be
destroyed. Probably the best nethod of
control is to plant only white variatios
of potatoes since in Western Washing-
ton the red voriotics keem to be pard-
cularly susceptible while the white var-
iotics mre either not susceptible or only
lightly so.
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The Tnited Biaten last year exported sine
valued at $1,735000.
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