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Figure 1. An electron micrograph of
sap from a diseased pepper plant.
The rod -shaped structures are the
particles of the Arizona pepper virus.
They are not present in the sap of
healthy plant. Bar = 0.3 micron.

Pepper Mosaic in Southeast Arizona

by Merritt R. Nelson & Raymond E. Wheeler*

Severe distortion of leaves and fruit
of chili peppers has announced the
presence of a virus disease new in
Arizona. This disease was most likely
present for several years earlier but
the first serious outbreak occurred in
1969 near Elfrida. Losses as high as
$30,000.00 for a single grower have
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been reported to us.

The disease was thought first to be
caused by herbicide damage but after
successful transmission by sap to
greenhouse -grown peppers, there was
little doubt that a virus was the cause.
The electron microscope enabled us

to promptly confirm the presence of
a virus and narrowed the field con-
siderably, in our attempt to identify
the specific virus involved. Examina-
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tion of diseased, crude pepper sap re-
vealed the presence of flexuous, rod-
like particles not found in healthy

( Figure 1 ) . These particles are
he size and shape of virus particles

o a well -known group of plant viruses
called the potato virus Y group, con-
sisting of at least twenty members.
This group is composed of viruses that
infect one or sometimes several of the
following plants : potatoes, tomatoes,
watermelons, turnips, tobacco, pep-
pers and others. There are, however,
only three members of the group
known to infect peppers, and each
was eliminated in the diagnoses of the
Arizona isolate because of several dif-
fering characteristics. Having, there-
fore, properties distinct from any other
member of the PVY- group, it is sug-
gested that the Arizona pepper virus
(AzPV) either has never been re-
ported or is not usually known to
infect peppers.

We are now engaged in a research
program aimed at controlling the
disease caused by this virus. Our two
principal objectives are to find or aid
in the development of tolerant varie-
ties and to determine the plant or
plants that serve as overwintering
hosts of AzPV in the Elfrida area.

Of 24 commercial varieties of pep -
tested in the greenhouse, all but

e were severely affected by AzPV.
The one that showed some degree of
tolerance ( Large Cherry) is of no
economic importance in Arizona. We
have been fortunate, however, in ac-
quiring some commercially useful
breeding lines from Dr. Paul G. Smith
of the University of California which
show some tolerance to AzPV ( Figure
2) . We are in the process of selecting
chili pepper types with such tolerance
and will conduct field tests in 1972.

Work toward the second objective
has also yielded results. We have
demonstrated that a native plant in
the area, Datura spp. (Jimson weed) ,

is an alternate host of the virus. This
plant does not occur in the valley near
Elfrida but is relatively abundant in
the foothills to the East and West. We
have found infected Datura both East
and West of the valley. Depending
on the location, from 5 to 20% of the
Datura plants observed had symptoms
of AzPV. From our and growers ob-
servations it appears that the pepper
fields most severely damaged by
AzPV were near the periphery of the
valley, within a mile or two of infected

tura..

Datura is an ideal alternate host for
AzPV because it is perennial ( living
more than one year ) and therefore
maintains a supply of virus for trans-
mission to peppers. The only other
factor required is an insect vector to
transmit the virus from plant to plant.
Several grain aphids in the area ap-
parently do this job. Although they
do not colonize and reproduce on the
pepper plant, we suspect that they
fly sporadically into fields of pepper
to transmit the virus. Another plant,
Atriplex canescens ( the four -winged

salt -bush ), is suspect as an additional
alternate host, but final proof is lack-
ing.

Because of the wide distribution of
the Datura in nonagricultural areas,
eradication as a means of control is
not feasible. Similarly, chemical con-
trol of insect vectors of plant viruses
is usually unsuccessful as a virus con-
trol measure. The only practical so-
lution to the problem is in the de-
velopment and introduction of new
varieties tolerant or immune to in-
fection by the Arizona pepper virus.

Figure 2. Comparison of the effect of AzPV on Anaheim chili (a variety quite
similar to that grown in the agricultural area of Elfrida) and on one of the
breeding lines (AzPV- tolerant) received from the University of California.
In the photo of plants at the top are from left: a healthy Anaheim chili plant;
Az-PV-infected tolerant selection; and right is an AzPV -infected Anaheim chili
plant. In the bottom photo from left are: fruit from healthy Anaheim Chili
plant; fruit from AzPV -infected Anaheim chili plant; and right is fruit from
AzPV -infected tolerant selection.
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