
VIRUS DISEASES OF LETTUCE IN ARIZONA

By M. R. Nelson and A. D. Davison

Healthy Lettuce Leaf

As is true of most crops grown in Arizona, lettuce
has its share of virus diseases. Probably the best known
of these is the seed transmitted lettuce mosaic. How-
ever, the long recognized big vein disease is also ever
present. Recently, several other virus diseases have
been discovered in commercial lettuce fields in Arizona,
namely cucumber mosaic and alfalfa mosaic. However,
the presence of spotted wilt or "San Pablo blight," long
thought to be a disease of Arizona lettuce, has not been
confirmed.

Lettuce Diseases Present
Big Vein

Virus: Big vein virus.
This virus disease has long been present in Arizona

lettuce fields. The virus causes, as the name suggests,
enlarged veins in the leaves of lettuce. In addition, the
leaf margins become frilled and distorted, giving fields
( or areas in a field ) a very different appearance than
healthy lettuce fields.

This is a unique virus when compared with others
in Arizona lettuce because it is soil -borne. The virus
cannot be transmitted from plant to plant by any means
other than a very small soil- inhabiting fungus, Olpidium
brassicae, or by grafting. Since grafting does not occur
in the field, transmission to lettuce, insofar as is now
known, occurs solely through infection of the lettuce
root by this fungus.

As most growers know, this disease occurs year in
and year out in roughly the same areas of a given field.

Dr. Nelson is a professor in the Department of Plant Path-
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Lettuce Leaf With Big Vein

What Pathologists Call "Calico"

Thus it is believed that the virus somehow exists between
crops, along with the fungus spores, in soil.
Lettuce Calico

Virus : Alfalfa mosaic virus ( AMV ) .

This aphid- transmitted virus causes mosaic -like cali-
co patterns in many different crop and ornamental plants.
"Calico pattern" refers to large or small, irregularly
shaped, brilliant yellow areas in the leaves of infected
plants. These, with time, bleach to a white, chalky color.

The most important source of AMV for infection
of lettuce is probably alfalfa. However, dooryard orna-
mentals could also serve this purpose where lettuce fields
are located near towns or peripheral subdivisions. Al-
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(Continued from Previous Page)
falfa, of course, is the best host for survival of this virus
in the desert because it is perennial. Symptoms on
alfalfa are present in the fall and spring but scarce
during hot summer weather.
Lettuce Mosaic

Virus : Lettuce mosaic virus ( LMV) .

Lettuce Mosaic (lettuce mosaic virus)

This is one of two very similar mosaic diseases now
known to occur in Arizona lettuce. This one, however,
has one unique feature when compared with other virus
diseases of lettuce it is seed transmitted. Seed trans-
mission gives a virus disease a tremendous epidemiolo-
gical advantage over other diseases of similar nature
that are not seed transmitted.

This is because the distribution of the virus does
not depend upon the vagaries of insect vectors, or the
necessity of having some alternate host to maintain
the disease "between seasons." However, when seed
transmission is the main means of spread, the grower
has the excellent possibility of controlling the disease
by using "clean seed." Clean seed is obtained from
lettuce grown in areas where lettuce mosaic is uncom-
mon. In addition, attempts are made to keep these
seed fields as disease free as possible.

Lettuce seed grown in this manner is tested, or
indexed to determine the proportion of seeds infected.
If the proportion of seeds infected with mosaic is low
(less than .1% or 0 in 30,000) the seed is sold as mosaic
tested. Such seed is ordinarily available, and its use
is effective in keeping lettuce mosaic in check.

Since lettuce mosaic virus has a wide host range
among noncultivated plants, these are believed also to
serve as sources of infection from time to time, but their
importance is not as great as seed transmission.
Lettuce Mosaic

Virus : Cucumber mosaic virus ( CMV) .

Cucumber mosaic virus has long been known to
infect field lettuce in many parts of the world ( New
Zealand, Australia, England, Nest Germany, Belgium,
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Lettuce Mosaic (cucumber mosaic virus)

etc.) . It wasn't until the fall of 1966, however, that we
first detected this virus in Arizona lettuce. Since that
time, we have found it consistently in certain areas.

We have suspected that CMV in lettuce probably
has the same distribution patterns as CMV in musk-
melons (frog. Agr. Vol. XIX, No. 2, p. 26). Recent
work confirms this suspicion. Sources of CMV for both
muskmelons and lettuce are dooryard ornamentals. As
a result, CMV in both muskmelons and lettuce is re-
stricted to areas around country homes, towns and
peripheral subdivisions of cities.

CMV is transmitted by many of the same aphids
that transmit L1\IV but CMV is not seed transmitted.
Consequently, L I 1 V remains the biggest threat to the
lettuce industry. However, because of grower use of
clean seed, the two mosaics are probably currently of
more or less equal importance.

The range of symptoms of CMV and LMV on
lettuce are, for practical purposes, indistinguishable.
They both produce typical mosaic patterns on leaves
of infected plants which cannot be differentiated in the
field. Because of this, it is quite likely that in the past,
CMV infection has, at least occasionally, been diag-
nosed as LMV. The only way to make a positive identi-
fication of either is by indexing plant samples on a
series of differential hosts in the greenhouse, or by use
of serological techniques.

Lettuce Virus Diseases of Interest
But Not Yet Present in Arizona

Spotted Wilt (Sari Pablo blight)
Virus: Spotted wilt virus.
Recent research has indicated that this disease does

not occur in Arizona. It is included in this report,
however, because it has long been thought to be a
problem in Arizona lettuce. There is no denying the
fact that symptoms resembling spotted wilt, as it occurs
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Arizona Necrotic Fleck; Cause Unknown (magnified 11/2 times)

Arizona Necrotic Fleck (magnified five times)

(Continued from Previous Page)
in California, do frequently occur here. However, num-
erous attempts to demonstrate the presence of the
spotted wilt virus in lettuce obtained from fields in
central Arizona have ended in failure. This is one fact
that leads to the conclusion that this virus simply is
not the cause of what has been considered to be "San
Pablo blight" in Arizona.

A further reason for such a conclusion is the lack
of reports of the occurrence of this disease in other
Arizona crops. Spotted wilt virus infects an exceed-
ingly long list of plants many ornamentals, tomatoes,
peppers, eggplant, etc. If the disease were widespread
in lettuce as suggested, then certainly at one time or
other one or more of these other crops would have been
infected. To our knowledge no such reports have
been made.

The spotted wilt virus, where present, is trans-
mitted by thrips.

San Pablo blight ( necrotic fleck) in Arizona is now
considered to be a non- parasitic disease. The distribu-
tion patterns of this malady suggest that it is not a
virus disease. Further, neither pathogenic fungi nor
bacteria have been found associated with these necrotic
spots. This condition could be related to the sudden
change, during the spring, from cool damp nights to
warm dry days. Also, such necrotic flecks may be a
result of air pollution, since they are similar to "weather
fleck" of tobacco which is caused by high ozone levels.
High ozone levels are related to air pollution. Both
of these possible explanations are highly speculative,
and much more research needs to be done before posi-
tive conclusions can be reached.
Lettuce Calico

Virus : Tobacco ringspot ( TRSV) .

Tobacco ringspot is another virus with an extremely
wide host range melons, lettuce, soybeans, many

(Continued on Next Page)

Tobacco Ringspot, With Calico and Yellow Rings on Old Leaf

Tobacco Ringspot; a Young Leaf With Yellow Rings
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By Raymond E. Watts

One of the reliable factors that
physiology presents to the clinician is
temperature regulation by the animal
body. Evidence provided by animal
experimentation reveals the location
of thermoregulatory centers in the
brain. These regulatory centers are
influenced by the temperature of the
blood flowing through them and by
reflex from the skin.

The external or surface temperature
of an animal may differ slightly from
the internal temperature due to the
influence of environment, external
blood circulation and body activity.
The surface temperature is more vari-
able and may vary with the site or
location on the animal's body. The
internal temperature in health is re-
markably constant and may remain
unchanged even though the environ-
mental temperatures varies from 0°
F. to over 100° F.

As each animal has its own ther-
mostat control, there may be slight
individual differences within a spe-
cies, so each animal has its own nor-
mal temperature. The temperature
regulating centers are not well de-
veloped in the very young animal,
consequently slight variations are not
uncommon in these individuals.

Types of Heat Loss
Normal body heat is produced by

the chemical reactions in the various
tissues. Heat loss from the animal
body depends on physical regulation.
Heat is lost mainly by transfer to an-
other object, transmission to another
solid, liquid or gas by way of conduc-
tion or convection ( fans, etc.) . There
is some body heat lost through water
evaporation from the skin, the tongue
in some animals and from the lungs
through the respiratory tracts. There
is also some slight body heat lost in
the elimination of wastes excreted.
The thickness of hair coats of animals

Dr. Watts is a professor in the Depart-
ment of Animal Pathology.

often varies with seasonal change of
temperature, which is one of nature's
ways of regulating body heat loss or
conservation of body heat.

Such endocrine glands as the thy-
roid and adrenals play an important
role in the regulation of body tern-
perature. By their secretions body
temperature may be maintained be-.
cause of their influence on tissue
metabolism.

If nature has provided our animals
with such fine built -in temperature
controls, why should we be so con-
cerned with such things as their in-
ternal temperatures? Since man has
utilized animals for man's benefit he
has taken an increasing interest in the
well being of his animals.

When Something Goes Wrong
Early workers learned that when

their animals were ailing there was
disturbance in the heat regulation.
These early workers noted such dis-
turbances by laying their hands on
different parts of the animal body
such as the nose, ears, horns, loins,
and extremities and were able to
approximately detect hot and cold
areas. With the development of the
closed glass columned thermometer,
it was soon learned that the internal
temperature was more reliable, and
for accurate reading it should be al-
lowed to remain in place 3 to 5 min-
utes.

Determination of internal temper-
ature of animals is of great importance
in estimating an animal's health. We

have learned that some infectious
microorganisms are able to gain en-
trance to the animal tissues. One of
the earliest symptoms of many such
invasions is a disturbance of the ani-
mal body heat regulation. This dis-
turbance causes an elevation of the
built -in thermostat or temperature
controls in the brain, resulting in an
elevated internal body temperature
which we call fever.

Generally speaking, the infecting
microorganisms produce toxins or
poisonous materials which speed up
tissue metabolism, so the balance be-
tween body heat production and loss
is disturbed. Early in a systemic in-
fection the skin is cold and pale be-
cause there is a reduced loss of body
heat from the body surface. This
same chemical reaction produces local
shivering which is nature's attempt to
step up the surface blood flow.

As the disease progresses, a re-
sponse is set up in the heat centers
which causes the blood vessels at the
surface to become dilated, and the
blood flow is increased there. With
an increased blood flow at the sur-
face there is flushing and a raise in
the surface temperature, but because
there is a disturbance in the brain
center along with a reduced loss of
heat from the body surface, more
body heat is retained in fevers.

As Temperature Drops
There are some toxins, chemical

and plant poisons that so affect the
(Continued on Next Page)
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ornamentals, etc. This virus is believed to be regularly
introduced into Arizona by means of seed transmission
in a variety of crops. However, it has never become
established here, either because of the climate or the

Page 19 Progressive Agriculture

absence of proper vectors (unknown).
It is of interest to this report because it does cause

a calico symptom vaguely similar to that caused by
AMV. The difference is that this calico pattern is
much less extensive and not as brilliantly yellow as with
AMV infection. Ordinarily, small chlorotic rings are
associated with TRSV calico but not with AMV calico.




