I NTE G R A

Stalk rot is present to some extent in every lowa
corn field at harvest time. The decay of corn stalks af-
ter physiological maturity is a natural process of recy-
cling nutrients and organic matter. However, stalk rot
is considered a disease problem when it occurs prior to
physiological maturity, resulting in premature death of
plants and yield loss due to poorly-filled kernels. Also,
stalk rot developing after maturity, but before harvest,
will cause lodging, resulting in an inability to harvest
the ears.

The onset and rate of stalk decay are influenced
by a number of environmental and genetic factors. It is
impossible to accurately estimate losses directly attrib-
uted to stalk rot because, under poor growing condi-
tions, low yields may result from a combination of fac-
tors. For this reason, farmers need to distinguish stalk
rot damage from other forms of injury, such as those
caused by rootworms or undeveloped brace roots.

Caused by stress
Stalk rot is caused by an interac-
tion between soil- or residue-borne fungi and environ-
mental stresses acting on the plant. Any conditions that
reduce photosynthesis and the production of sugars can
predispose the plant to fungal infection and severe stalk
rot. Such stresses include
leaf diseases, hail damage,
crowding of plants,
drought. soil saturation,
lack of sunlight, extended
cool weather, low potas-
sium levels, numerous
weeds, and insect damage.
Stalk rot occurs because
stresses prevent the plant
from producing enough
carbohydrates to fill the
grain and maintain healthy
root and stalk tissue.
Several different
fungi can cause stalk rot,
and they often occur in
combination. Most of the
fungi are microorganisms
that decompose dead plant
material in the soil and can $
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conditions. Stalk rot pathogens are present in every con
field; however, the distribution and severity of sta
rot depends more on plant stress than on the distribu-
tion ot the pathogens.

Enters through roots

The fungi usually enter
plants through their roots, and root rot almost always
precedes stalk rot. Root infection may begin prior to
pollination, but when root growth stops after pollina-
tion, root cells begin to die quickly. At this stage, the
roots are very susceptible to stalk rot fungi. Stalk rot
fungi also produce microscopic spores that may be
blown into the base of the leaf sheath or enter through
wounds made by rootworms, corn borers, hail. or me-
chanical damage.

Premature death of the plant results from destruc-
tion of the water-conducting tissues of the roots and
lower stalk. As the fungi grow in the stalk. they attack
the pith, composed of thin-walled cells that are more
susceptible to decomposition. Even though corn plants
may be infected prior to pollination, pith disintegra-
tion and subsequent symptoms generally do not occur
until after pollination. At this time, warm weather gen-
erally aids fungal growth
and hastens stalk deterio-
ration.

Eventually all that is
left of the stalk are the vas-
cular bundles and outer
rind composed of thick-
walled cells that are less
likely to decay. Even
though separation of the
pith from the rind greatly
decreases stalk strength,
the rind may still be ca-
pable of supporting the
plant temporarily. There-
fore, stalk rot may go un-
noticed because the plants
have not fallen down. As
time goes on, the rind also
decays.
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Carbohydrate needs determine susceptibility

After pollination,
carbohydrates are transferred from the stalk to developing kernels. The reduc-
tion of carbohydrates in the roots and stalk makes them more susceptible to
fungal infection, fungal growth, and subsequent decay.

Insufficient carbohydrate production can result from a high kernel
number established during pre-tassel growth stages. If early-season condi-
tions are optimal, the plant sets a high number of kernels. After pollination,
if conditions are less than optimal, the plant is not able to maintain root and
stalk tissues while meeting the needs of the high number of kernels. The
result is greater susceptibility to stalk rot, followed by premature death and
yield loss.

Early-maturing hybrids sometimes suffer more stalk rot damage than
full-season hybrids because pollination and root tissue death occur earlier.

plant at left. Note differences in ear size b n healthy and diseased

Recognizing general symptoms

Although some stalk rot fungi pro-
duce distinct symptoms, general symptoms common to all stalk rots exist,
including premature death (Photos 2 and 3). The leaves may roll or appear
wilted. An entire field may appear to be killed by frost because root and
stalk deterioration prevents the movement of water and nutrients (Photo 4).
Dark lesions may be seen on the stalk rind at the lower nodes (Photo 5), or
the entire stalk may have a yellow or light-brown color.

When stalks of prematurely dead plants are split open, dark-brown,
decayed. internal stalk tissue may be found (Photo 6). Plants affected by
stalk rot usually have symptoms of root decay and sometimes insect dam-
age. For example, European corn borer larvae cause plant stress and carry
corn fungi into the stalks (Photo 7). After stalks dry, the decayed tissue may
appear shredded (Photos 8 and 9).

Rotted stalks can be quickly identified by pinching the stalk between
thumb and forefinger; a rotted stalk is easily crushed. while a healthy stalk
remains firm. In Iowa, diseased stalks usually begin losing firmness during
August. By harvest time, diseased stalks may have only half or less of their
original strength. Stalks may then lodge, particularly if harvest is delayed
or high winds occur (Photo 10).






