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Fumigation of Avocado Soils

Fungus causing root rot can be controlled by fumigant but its use
may prove lethal to trees

C. D. Gustafson

Avocado root rot fungus is effectively killed by methyl bromide when applied to the
soil, but thus far no fumigant has been found that will not damage the roots.

Avocado root rot disease is caused by a combination of cinnamon fungus—
Phytopthora cinnamomi—and a wet or poorly drained soil, and when there is
excessive soil moisture, the fungus destroys feeder roots faster than replacements
can be grown.

In the spring of 1952, a field test plot was established on an avocado orchard in San
Juan Capistrano, which was affected with avocado root rot. The trees in the test plot
were between 20 and 25 years old. The use of methyl bromide was encouraging
because it resulted in a good Kill of the fungus, although there was damage to the
trees, mainly on the side fumigated.

Because of the satisfactory results obtained in this first field trial, further work was
conducted with methyl bromide. In the summer of 1952, a program of soil disinfection
to kill the cinnamon fungus was started. This program included two field test plots—
one in Orange, the other in Santa Ana; a test plot at the University of California, Los
Angeles; and a greenhouse fumigation experiment at Riverside, which also tested the
effectiveness of dithane D-14, chloropicrin, and vancide 51.

The test plot on the avocado orchard in Orange included three trees—one diseased
tree between two healthy trees. The soil is a Ramona loam, gravelly series. The
orchard is 20-25 years old. The cinnamon fungus was first obtained from roots on the
sick tree in November, 1951, and during this field test, subsequent isolations were
made.

Three dosages of methyl bromide were used: one pound, two pounds, and four pounds
per 100 square feet. Sampling of roots was done prior to treatment to determine the
extent of the fungus. The fumigated area totaled 10' x 30" and was divided into three
sections of 10' x 10'. Samples were taken in two different locations in each section at 6",
12", 18", and 24" levels. Each section was then covered with a plastic tarp and sealed
with dirt around the edges. Methyl bromide was introduced under the tarp through a
rubber tube and allowed to penetrate the soil for 24 hours.

Twelve days after fumigation, the roots were resampled. In all cases where there
was fungus prior to fumigation with methyl bromide, there was no evidence of it after
treatment.



Ten days after fumigation, a small amount of damage was observed in the treated
tree—a tip burn of the leaves on the fumigated side. Three to four weeks later, the tree
died. This tree was weak, and it is not known whether one in the first stages of the
disease could have survived the treatment.

The test plot established on the orchard in Santa Ana involved two diseased trees.
Four dosages of methyl bromide were used: one pound, two pounds, three pounds, and
four pounds per 100 square feet. The effectiveness of methyl bromide was once again
shown in that the cinnamon fungus was destroyed at all levels of sampling. Damage to
the trees was observed ten days after fumigation.

In January, 1953, two of the test plots —San Juan Capistrano and Santa Ana— were
resampled to see if the cinnamon fungus had reinvaded the treated areas. The time
interval between fumigation and resampling on the Capistrano property was eight
months and on the Santa Ana plot, five months. In both cases, the fungus had re-
entered the fumigated plots from adjacent infected soil, but not as a uniform invasion.
Complete isolation was not the purpose of these tests, but only to determine the
effectiveness of methyl bromide on the fungus.

The treatment on the test plot at the University of California, Los Angeles, was
different from that used on the test plots in Orange and Santa Ana. Three 10' x 10’
areas—with a diseased tree in the center of each—were fumigated with methyl
bromide—Y% pound per 100 square feet. The cinnamon fungus was not entirely
destroyed by this lighter dosage. The trees, however, were killed, but this may have
been because they were in a weak condition from a prolonged attack of the cinnamon
fungus. Nevertheless, treating diseased trees in place does not seem practical because
of the damage done to them.
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Test plot at the Univer-
sity of California, Los An-
geles, inveolved three dis-
eased trees. Three 10" X 10
areas, with a diseased tree
in the center of each, were
fumigated with methyl bro-
mide, 15 pound per 100
square feet.

In the greenhouse fumigation experiment at Riverside, methyl bromide, chloropicrin,
vancide 51, and dithane D-14 were tested. Cultures of the fungus were inserted in
wire mesh traps on strings of wire and placed in large cans of sterilized soils.
Results showed that all four fumigants and fungicides were effective in killing the
fungus, but methyl bromide and chloropicrin were the fastest acting and gave the most
complete destruction.

Although treating diseased trees in place does not seem practical because of the
damage done to them, methyl bromide can be effective in sterilizing potting soil prior
to its use for growing avocado seedlings. It is possible that methyl bromide could
also be used as a chemical barrier to isolate infected areas in an orchard, but further
work needs to be done on the uses of methyl bromide.
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