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Phy'tophthoracolonies counted. Population densities were expressed as propagules per gram dry weight. Preplant
population estimates were based on two
samples collected at random within each
of the 12 replicates.
Foot rot incidence and tree growth.

The total number of trees lost to foot rot
was recorded during the experiment,
Trees that were more than 50% girdled
were considered lost to the disease,
Trunk circumference measurements 15
cm above the bud union were made
annually. Growth was expressed as the

RESULTS
Fungitoxic activity. The first applications in 1981 resulted in a high degree of
fungitoxic activity in twigs of trees
treated with metalaxyl (Fig. 1). Activity
remained high through August but
declined by early fall. A second
application increased activity through the
fall. Soil drench and trunk paint
applications of fosetyl Al did not
significantly decrease colony area of the
fungus in the bioassay except on one
in 1981.
In 1982, trees receiving soil drench and
trunk paint applications of metalaxyha
a high degree of fungitoxic activity in
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Fig. 1.Fungicidal activity in twigs and roots of treated trees as measured by the percent reduction in

colony area compared with twigs and roots from untreated trees in a bioassay using Phytophthora
parasitica zoospores. All points with asterisks and those above them represent significant
reductions in colony area from the untreated controls by Student's t test, P•<0.05. Arrows indicate
times of fungicide application-21 May 1981, 14 October 1981, 24 June 1982, 2June 1983, and 1
September 1983.
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were lower than densities of 10-20
propagules per gram observed at other
locations in Florida (L. W. Timmer
unpublished) and those in orchards on

were significant differences between
dates (Table 1).
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sweet orange rootstock in California (J.
A. Menge, personal communication).
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effect on propagule densities of P.
parasitica during the experiment, but
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increase in trunk cross-sectional area
from 1981 to 1983. Since a freeze in
January 1982 caused some damageto the
trees, only the six replicates with the least
freeze injury were included in the growth
data presented.

trees treated with metalaxyl succumbed
to foot rot.
The increase in trunk cross-sectional
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11 cm2 in the untreated control, 12.3 cm2

in the fosetyl Al-treated trees, and 13 cm 2
in thle metalaxyl-treated trees. There was
no significant effect of fungicide,
application method, or of preplant

inoculation on tree growth. No significant
interaction among factors was detected.
DISCUSSION
Fungicidal activity. Results of this
study support previous work (2-4,9,10)
showing that metalaxyl is highly effective
for control of Phytophthorainfection on
citrus and is best applied as a soil drench
or trunk paint. Fungitoxic activity, as
detected by bioassay, reached high levels
in twigs shortly after applications in
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compound inhibits zoospore germination
oWe
only at high concentrations (4). However,
is the primary fungitoxicant in
if H3
vivo, more fungitoxic activity might be
expected in the bioassay of trees treated
with fosetyl Al.
Effects on disease and tree growth.
Growers commonly experience small,
annual tree losses to foot rot on the sandy
soils of the central Ridge of Florida as in
this study. Thus, continual replacement
of trees is required. Grove care costs are
to percentage
increased out of proportion
by the expense incurred in attending
at
scbythe ep ens tred tn
to scattered replacement trees. Applications of metalaxyl twice a year as a soil
at the
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beginning
of ea um e ainy seaon in
late May or early June and a second in
late August or early September-can
maintain effective fungicide concentrations in plants and may eliminate tree
losses in soils where Phytophthora
populations are low. Although fosetyl Al
was not readily detectable in the bioassay,
it may also perform satisfactorily. It is
to be most effective when applied as
a foliar spray after the trees develop a
sufficiently large canopy. Thus sweet
orange may be a suitable rootstock for
sndy sutai onl lo to
oiln tht
use
use on sandy soils that sustain only low to
moderate populations of P.parasitica.
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completely elucidated. Earlier
orange as well as other rootstocks has
(81)indicated that fosetyl Al acted by
12)Role
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never been ascertained. More research is
inducing resistance in the host plant.
needed to relate population densities of
demon(5)
Coffey
and
However, Fenn
P. parasitica to root rot damage and to
is
Al
strated that the activity of fosetyl
determine if fungicide applications would
paralele bythe fungitoxic activity of
byand
paralele
be needed to reduce root rot as well as
H3 P03, which is the primary degradation
foot rot losses.
product of fosetyl Al. The parent
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