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When settlers in the Southwest turned to farming the arid
land around them, they found there were animals that ate
their animals. They were ready for that.

What they were not ready for was this: There was a plant
that ate their plants.

And although the killing took place before their very eyes,
they couldn't see it because the evil plant did in its victims
underground. For that reason they thought that what hap-
pened to their cotton and alfalfa and fruit trees was due to
lousy soil, lousy drainage, lousy luck. One thing they could
vouch for though: They were faced with a converter more
powerful than any gospel circuit preacher. It could convert
entire fields from live things to dead ones.

A cotton field or peach orchard would be coming along
nicely, looking healthy, smelling good, and then top leaves
would begin to wilt for no earthly reason. Next couple of days
the bottom leaves would wilt too, and then by the third or
fourth day, the plants would be dead, turned a yellowy
bronze, dry leaves making a papery sound in the wind.

Then, in the late 1880's, a man from St. Louis came down
to Texas and told the farmers what they were facing.

It's a fungus, boys, he told the Texans and they naturally
named it "Texas root rot." It is also called Ozonium, and
Phymatotrichum root rot, and it is caused by a fungus whose
name is Phymatotrichum omnivorum. It is one of the things
you have to put up with if you farm in Southern Arizona,
Southern New Mexico, a narrow strip along the Colorado
River in California, almost all of Texas, and lots of northern
Mexico.

For all the millions that have been poured into research on
the fungus since 1906, you wouldn't think it could be doing
$100 million in damage to crops each year in the area de-
scribed.

It does. It is one of the most destructive plant diseases in
the United States, and easily the most damaging in the
Southwest.

Virtually all broad leafed type plants are susceptible to the
fungus, which is harbored in the roots of plants native to the
Southwest, including mesquite, palo verde and many types
of cacti. The natives, then, are the carriers, impervious to the
malignancy which waits to spread like the plague from their
roots to those of cash crops and to ornamental trees and
shrubs as well.

Particularly insidious is soil newly- converted from desert
to farming use. For the first five years following conversion,
cotton may be particularly hard hit by root rot. There is no
safety after five years, however. A 12- year -old fruit tree or-
chard can be wiped out in a twinkling- precisely the fate of a
Mexican farmer near Hermosillo, Son., who recently lost half
a 40 -acre peach orchard in the space of an autumn. The tree
roots, brought to the University of Arizona's Plant Disease
Clinic, were found covered with the strands of root rot fun-
gus.

Compounding the problem of Texas root rot is that you can
neither destroy nor reform this killer. Attempts to eradicate
completely similar soilborne fungi such as Armillaria and
others have been futile.



THIS AERIAL photo shows a large area of cultivated crops, primarily cotton, near Aguila, Arizona. A former arroyo,
from the pond, upper center, ran diagonally to the lower right area. Areas A, B, C, D and E show circular patterns of
cotton plants killed by Phymatotrichum omnivorum in the soil. Native plants, mesquite, creosote bush and cholla cacti,
originally harbored the fungus at F. The fungus may be spread through soil by growth of strands from cotton root to root,
through spread of sclerotia in runoff water, or through movement of sclerotia or strands in soil from field to field.
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But there is hope. There is better than that. There is evi-
dence to show that while we may be unable to kill off this
killer with commercially available fungicides and fumigants,
we may be able to put it under arrest, biologically.

This we can accomplish by encouraging population explo-
sions among soil bacteria and fungi that either compete with
the root rot fungus or which produce antagonistic or antibio-
tic reactions to that fungus.

As a matter of fact that is what apparently has been hap -
pening under the classical method of root rot treatment
which involves watering in successive layers of green man-
ure, ammonium sulfate, and soil sulfur around and through
the roots of affected trees. The populations of beneficial bac-
teria and fungi surge remarkably following this treatment.
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CHANGES IN populations of bacteria in soil after fumi-
gation with Telone. Some of the bacteria increasing in
numbers 12 -24 weeks after fumigation are toxic to the
root rot fungus.
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THE PERCENTAGES of cotton plants killed by Phymato-
trichum root rot following various dosages of Telone soil
fumigant.

Nobody can yet say with certainty that the treatment doesn't
kill the fungus outright, or that the altering of the acidity /alka-
linity balance of the soil by the chemicals added doesn't have
an adverse impact on the rot. But research to date here
suggests that the population boom of other microflora is the
most important factor in inhibiting root rot.

This method works quite well in protecting or rescuing fruit
trees from root rot, but the expense and enormous time and
labor required for application rules out its use on field crops
such as cotton and alfalfa.

Now, however, something we don't understand has come
to the rescue. It is a byproduct of the production of synthetic
glycerine. It is a liquid soil fumigant, originally used against
nematodes, and it seems to work exactly the kind of
medicine against root rot that the classical method does.

In face we find that treatment with 1,3 dichloropropene -in
this case "Telone" by Dow Chemical Company- mimics
exactly the results of the older method, with dramatically
higher populations of non harmful bacteria and fungi appear-
ing within a few weeks of fumigation. And this occurs even
while the sclerotia -the seed, so to speak -of the root rot
germinate to the same degree as before treatment.

Aerial photographs showing treated and untreated plots
demonstrate that cotton survival is enhanced dramatically by
preplant fumigation.

Moreover, the typical, radial pattern of the disease's
spread is interrupted by Telone, in favor of a more scattered,
random pattern of plant loss.

The degree of plant survival, it seems, depends on the
amount of Telone applied. Tests run on Ralph Baskett's
ranch near Aguila, Arizona in 1974 found that with no treat-
ment, 78 per cent of the cotton plants died by Aug 13. Fumi-
gation with 25 gallons per acre saw the death of 42 per cent
of the plants, while applications of 50 and 75 gallons per acre
saw death percentage cut to 34 and 20 per cent respectively.

At the same time, the percentage of sclerotia able to ger-
minate did not vary significantly. The control plots showed 78
per cent viable and the plots treated at 75 gallons per acre
showed 79 per cent viable. Conclusion: Sublethal doses of
Telone apparently booms the populations of harmless bac-
teria and fungi, especially the populations of leaf mold
fungi -actinomycetes. These last in laboratory settings have
produced antibiotics that work against the root rot fungus.

The roots of cotton plants treated with Telone showed
several bacteria and fungi that had direct antibiotic effects on
root rot in the laboratory. Indeed, all the cotton plants treated
with Telone survived substantially longer than they did with-
out the fumigation, meaning a greater harvest of lint.

So then, it appears that it is well worth a grower's time and
cost to fumigate before he plants as follows:

1) For stone fruit trees, it is best to fumigate the hole in
which the tree will be planted with 1 liter of Telone. Not only
will damage done by root rot be mitigated by so doing, but for
any number of possible reasons, trees planted in Telone-
treated holes grow much larger and produce much more in
five years time.

2) For the cotton grower, the application of 15 -20 gallons



MORTALITY of cotton plants, numbers and viability of sclerotia of
Phymatotrichum omnivorum in soil treated with various quantities

of Telone. Aguila, Arizona, 1974.
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INFRARED AERIAL photography graphically captures
the circules of damage done by root rot in cotton fields.

per acre of Telone during the first two years while the crop is
being established is a good investment even at a cost of $45
or slightly more per acre.

Finally, the results of Telone application are so good that
we have, at last, the promise of eradicating substantially the
damage done by root rot here, and in Mexico.

To this end the University of Arizona, in conjunction with
the University of Sonora in Hermosillo and the Technological
Institute of Monterrey in the Mexican state of Coahuila, plans
to consolidate efforts in a joint international research pro-
gram over the next 5 years to establish standard procedures
for preplant fumigation and in selecting resistant root stocks
for grapes.

Hopefully, with the cooperation of the universities and
commercial growers in Mexico, with the cooperation of the
National Science Foundation, with the cooperation of other
agricultural experiment stations and our own ag chemical
industry, the kind of attack can be mounted that will see the
end of phymatotrichum (Texas) root rot as the scourge of the
crops in this region
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