Research Review: Antibiotic injections
control pear decline disease
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fter more than a decade of devas-

tating orchard losses to pear de-
cline, the disease is now under effective
control.

Pear decline first hit Pacific Coast
pear orchards in 1949, when many bearing
trees in British Columbia suddenly col-
lapsed and died from damage to their
phloem or food-conducting tissue. The
malady began killing pear trees in Wash-
ington State in 1950, and in California by
the late 1950s. During an unusually hot
summer in 1959, some 10,000 California
pear trees collapsed. Thousands of acres
of mature, productive pear trees were
destroyed by the malady during the next
10 years; the entire pear industry in the
Sierra foothills was almost wiped out.

Not all infected trees died: many
declined slowly or developed a purple
leaf curl in late summer or fall that often
was followed by premature leaf drop and
a smaller crop the following year. “Pear
decline” became the name used to cover
all three of these pathological conditions.

Sensitive rootstocks

Some rootstocks were found to be
much more sensitive to the disease than
others. Pear trees on oriental rootstocks
were the most sensitive, the most prone
to collapse and die from the disease.
California had some 2-1/4 million trees on
these rootstocks when pear decline moved
into the state. Most had been planted
during the big boom in pear plantings
during the 1920s. Between 1959 and 1972,
the disease killed nearly 2 million of these
mature, top producing trees, diminishing
the state’s pear acreage to the survivors
on oriental rootstocks plus roughly 2 mil-
lion trees on other rootstocks more
tolerant of pear decline.

The disease was accompanied by
orchard infestations of the pear psylla,
an insect pest first reported on the West
Coast in Washington just prior to World
War II. By 1964, researchers knew that
the pear psylla could transmit the disease.
They also were able to show that budding
material from diseased trees could infect
healthy trees. Because of these findings,
it was thought at the time that pear
decline was a “virus-like” disease — which
ruled out any field cure for the disease.
{Even today there is no known feasible
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cure for a true virus disease in orchard
trees.) Growers’ control measures were
limited to chemical sprays to keep down
the numbers of pear psylla which trans-
mitted the disease, good cultural prac-
tices which could result in a partial re-
covery of decline-siricken trees, removal
of infected trees, and use of tolerant
rootstocks for replacement trees.

Not a virus

In 1969, the pear decline control
outlook changed. Researchers at UC
Riverside found that the organism
causing pear decline is not a virus but a
mycoplasma-like organism, intermediate
in size and structure between a virus and
a bacterium. It was known at that time
that antibiotic materials could be used to
cure some animal diseases caused by
mycoplasma. Could they be used to cure
mycoplasma-caused diseases in plants?

In 1970, Dr. George Nyland, a plant
pathologist at UC Davis, showed that
transfusions of a tetracycline (Terra-
mycin) into decline-infected trees could
prevent two of the disease’s basic effects:
tree decline and leaf curl.

Transfusion method

Simply put, Dr. Nyland’s transfusion
method entailed boring holes into the
trunk of an infected tree with a brace and
bit, hooking up a transfusion bottle full of
tetracycline solution to the holes through
plastic tubing, and hanging the bottle
from a tree limb. The liquid moved into
the tree’s xylem tubes (water-conducting
vessels) by gravity flow. Depending on
the tree and time of year, it took from an
hour to two days to get 6 quarts of the
solution into a tree. Each tree treated
received approximately 1 gram of tetra-
cycline which had been dissolved in water
with an emulsifier.

Authorized by the Environmental
Protection Agency (EPA) to transfuse
tetracycline into pear trees for experi-
mental purposes, Dr. Nyland supervised
transfusions for 110 diseased Bartlett
trees growing in 16 orchards in El Dorado,
Lake, Mendocino, and Sacramento coun-
ties. Most of the trees were in advanced
stages of decline.

Decline was stopped in all of the

treated trees, and 100 of them improved
in general vigor and appearance. Helping
in this field study and subsequent ones
were Extension Plant Pathologist W.J.
Moller and Farm Advisors R.S. Bethell,
C.L. Hemstreet, B.E. Bearden, and G.W.

Morehead.
The dramatic results from the 1971

transfusions prompted a larger test the
next year, in which 70 growers from the
four counties treated about 2,000 old
pear trees that showed severe decline.
The consensus of the participating grow-
ers was that Dr. Nyland’s method was
feasible for large-scale use.

In October 1973, the EPA approved
registration of tetracycline for com-
mercial use on pears as a post-harvest
application. Dr. Nyland's experiments
provided much of the performance and
residue data required to obtain this
registration. Results of residue analyses
prior to registration showed that no
tetracycline can be detected in fruit even
one month after a tree is treated in the
spring. Because the material is only
transfused the first few weeks following
harvest in the fall, there is a built-in
safety factor of 8 to 9 months with respect
to any chance of a tetracycline trace
occurring in fruit.

Following its registration for com-
mercial use, growers transfused tetra-
cycline solutions into some 10,000 trees
in 1973. The next year, about 60,000
trees were treated. During these seasons,
many growers were so desperate to save
their trees that they put together 30 to
40 transfusion kits in order to treat their
orchards faster. One grower reputedly
ended up with some 400 transfusion kits
and a 10-man crew to use them.

Tree-injection equipment

In 1972, while Dr. Nyland’s trans-
fusion treatment was being tested for its
feasibility in the field, Davis researchers
began evaluating several types of tree-
injection equipment. After three years of
testing, W.0. Reil, StaffResearch Associ-
ate, and J.A. Beutel, Extension Pomology
Specialist, with the assistance of col-
leagues at Davis, perfected a method for
treating decline-infected trees quickly
and efficiently with a portable pressure-
injection machine. Using this machine, a








