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ABSTRACT

Matheron, M. E., and Mircetich, S. M. 1985. Control of Phytophthora root and crown rot and
trunk canker in walnut with metalaxyl and fosetyl Al. Plant Disease 69:1042-1043.

Monthly soil drenches with metalaxyl (36 mga.i./plant) or fosetyl Al (1,800 mga.i./ plant) reduced
root and crown rot in seedlings of Juglans hindsii and Paradox walnut rootstocks in soil artificially
infested with Phytophthora citricola or P. cinnamomi and flooded for 48 hrevery 2 wk. Metalaxyl
was significantly more effective than fosetyl Alin reducing root and crown rot severity in seedlings
of J. hindsii in soil infested with P. citricola. However, the fungicides provided similar disease
control when applied to J. hindsii grown in soil infested with P. cinnamomi or to Paradox seedlings
in soil infested with P. citricola or P. cinnamomi. Application of metalaxyl (270 mg a.i./plant) or
fosetyl Al (900 mg a.i./plant) directly to stems of J. hindsii or J. regia significantly suppressed
canker development when treated stems were subsequently inoculated with P. citricola or P.
citrophthora. Both fungicides were active in the stems for at least 54 days after application.

A high incidence of root and crown rot
has been observed in California in
commercial orchards of English walnut
(Juglans regia L.) subjected to prolonged
soil saturation and periodic flooding (10).
In saturated soils, Phytophthora citricola
Sawada and P. cinnamomi Rands were
associated with a high rate of mortality of
English walnut on rootstocks of Northern
California black walnut (J. hindsii (Jeps.)
Jeps.) and Paradox hybrid (J. regia X J.
hindsii) (8,10). Also, trunk or scaffold
branch cankers caused by P. citricola, P.
citrophthora (R. E. Smith & E. H. Smith)
Leonian, and P. cactorum (Leb. & Cohn)
Schroet. were observed on English
walnut scions subjected to prolonged
wetting by sprinkler irrigation.

Metalaxyl (Ridomil) is effective in
control of tree root and crown rot caused
by P. cinnamomi (2,11), P. citrophthora
(4), and P. parasitica Dast. (3,4,12).
Recently, fosetyl Al (Aliette) has been
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found to control P. parasitica in citrus
(3,5) and P. cinnamomi in avocado (11).
Metalaxyl and fosetyl Al have systemic
activity against Phytophthora spp. on
several tree species (2-4,11,12).

In this study, we examined the efficacy
of soil drenches with metalaxyl and
fosetyl Al for control of root and crown
rot of commercial walnut rootstocks
caused by P. citricola and P. cinnamomi.
We also studied the ability of direct stem
applications of metalaxyl and fosetyl Al
to prevent or suppress canker develop-
ment on walnut seedlings subsequently
inoculated with P. citricola or P.
citrophthora.

MATERIALS AND METHODS

Soil drench experiments. J. hindsii and
Paradox walnut seedlings were grown 8
wk in steam-pasteurized U.C. mix
potting soil (1:1 mixture of sand and peat)
(1) in pressed peat moss pots (7.6 X 7.6
cm) (E. C. Geiger, Harleysville, PA).
Seedlings then were transplanted into
plastic pots 14 cm in diameter X 12.7 cm
deep with soil artificially infested with P.
citricola or P. cinnamomi as described
previously (8). Fungicides were applied as
drenches of 600 ml per pot, using
metalaxyl 2EC at 36 mg a.i. per seedling
and fosetyl Al 80WP at 1,800 mg a.i. per
seedling. Seedlings were treated at these
rates immediately after transplanting and
twice thereafter at monthly intervals.
Eachseedling was flooded for 48 hrevery
2 wk by placing the pot in a water-filled
container so that the soil surface was
submerged to a depth of | cm. This
simulated periods of flooding that are
conducive to development of Phytoph-
thora root and crown rot. Flooding was
timed to follow fungicide application by
at least 3 days. Between flooding and
fungicide treatments, the seedlings were

watered as needed. Seedlings were
maintained in a greenhouse with soil
temperatures of 17-23 C. Plants were
fertilized weekly with an aqueous mixture
of calcium nitrate, iron chelate, and
Nutri-min minor element concentrate (E.
C. Geiger, Harleysville, PA). Severity of
seedling root and crown rot was
evaluated after 3 mo. Experiments were
performed at least three times with
comparable results. Data from a
representative experiment are presented.
Infection by the appropriate Phytoph-
thora spp. was confirmed by reisolating
the pathogens from test seedlings (9).
Trunk canker control. J. hindsii and J.
regia (English walnut) seedlings were
grown in pressed peat moss pots as
described. Stems of 3- and 5-mo-old J.
hindsiiand J. regia seedlings, respectively,
were sprayed with 3 ml of metalaxyl or
fosetyl Al solution. Each plant received
270 mg a.i. of metalaxyl or 900 mg a.i. of
fosetyl Al. Control plants were sprayed
with 3 ml of water. Three or 33 days after
fungicide treatment, seedlings were
inoculated by placing 6-mm-diameter
agar disks of V-8 juice agar with P.
citricola or P. citrophthora on each stem.
The inoculum was placed on the cambial
region in fresh wounds from which
periderm and phloem had been removed.
Wounds were wrapped with plastic tape.
Uninoculated control plants received
sterile V-8 juice agar disks. Seedlings
were maintained in the greenhouse at
16-26 C. Canker development was
measured 3 wk after inoculation.

RESULTS

Root and crown rot control by soil
drench. Root and crown rot caused by P.
citricola was suppressed significantly in
both rootstocks compared with untreated
controls when treated monthly with both
fungicides (Table 1). Metalaxyl was
significantly more effective than fosetyl
Al in reducing root and crown rot in J.
hindsii. Paradox rootstock, which is
more resistant than J. hindsii to P.
citricola (6-8,10), was effectively pro-
tected by metalaxyl or fosetyl Al

Root and crown rot symptoms caused
by P. cinnamomi were also significantly
reduced in J. hindsii and Paradox walnut
rootstocks treated with metalaxyl or
fosetyl Al (Table 1). As observed with P.
citricola, symptoms in plants grown in
soil infested with P. cinnamomi and
treated with metalaxyl or fosetyl Al were
consistently more severe in J. hindsii than



Table 1. Effect of soil drenches with metalaxyl or fosetyl Al on root and crown rot severity in
Juglans hindsii and Paradox walnut seedlings grown in soil artificially infested with Phyrophthora

citricola or P. cinnamomi

Average disease severity*

J. hindsii Paradox
\ Plants’ Plants
Rate Root With Root With
Test pathogen (mg a.i./ rot* crown rot crown
and fungicide”  seedling) (%) rot Dead (%) rot Dead
P. citricola
Inoculated
control 100 a 10 10 86 a 10 10
Metalaxyl 36 17 cd 2 1 10b 0 0
Fosetyl Al 1,800 42b 7 3 6b 0 0
Uninoculated
control 7d 0 0 6b 0 0
P. cinnamomi
Inoculated
control 100 a 10 10 90 a 8 2
Metalaxyl 36 26 be 2 2 8b 0 0
Fosetyl Al 1,800 33b 4 0 10b 1 0
Uninoculated
control Tc 0 0 6b 0 0

“Fungicides applied as a soil drench of 600 ml/ 1,500 cm® of soil in each 14-cm-diameter pot;
treatments applied at time of transplanting to infested soil, 1 and 2 mo after planting.

* Average of 10 replicates per treatment. For each pathogen, numbers in each column with the

same letter do not differ (P = 0.05) according to Duncan’s multiple range test.

¥ Determined 3 mo after planting in infested soil.

* Percentage of root system rotted as estimated 3 mo after inoculation.

Table 2. Effect of metalaxyl and fosetyl Al sprayed on the trunks of 3-mo-old Juglans hindsii and

5-mo-old J. regia seedlings on the development of cankers caused by Phytophthora citricola or P.

citrophthora

Average disease severity*

J. hindsii J. regia
Inhibition Inhibition
Seedlings of canker Seedlings of canker
with stem  development” with stem development
Rate canker! after (%) after canker after (%) after
Test pathogen (mg a.i./ 24 54 24 54 24 54 24 54
and fungicide seedling) Days Days Days Days Days Days Days Days
P. citricola
Inoculated
control 10 10 Oa 0a 10 10 Oa 0a
Metalaxyl 270 1 10 98b 61D 3 9 95b 61D
Fosetyl Al 900 1 0 9b 100b S 10 86b 74b
P. citrophthora
Inoculated
control 10 10 Oa Oa 10 10 O0a Oa
Metalaxyl 270 1 1 98b 97c¢c 2 9 93b 88D
Fosetyl Al 900 1 8 98b 66b 3 10 90b 67b

*Plants were inoculated 3 or 33 days after application of fungicides. Three weeks after each
inoculation, disease incidence and severity were assessed. Average of 10 replicates per treatment.
Foreach pathogen, numbers in each column with the same letter do not differ (P=0.05) according

to Duncan’s multiple range test.

"Number of plants with stem canker 3 wk after inoculation. Control trees receiving sterile V-8 juice

agar did not develop stem canker.

“ Average percent inhibition of canker development compared with untreated control 3 wk after

inoculation of seedling trunks.

in Paradox rootstock. Phytophthora spp.
were isolated from 77% of sampled root-
lets of J. hindsii and Paradox hybrid from
untreated soil infested with P. citricola
and P. cinnamomi versus 47 and 109% of
rootlets from soil treated with fosetyl Al
and metalaxyl, respectively. No symp-
toms of phytotoxicity were observed.
Trunk canker control. Direct applica-
tion of metalaxyl or fosetyl Al to stems of

J. hindsii or J. regia significantly
suppressed but did not prevent canker
development (Table 2). However, the
degree of suppression was less at 54 than
at 24 days after fungicide application
(Table 2).

DISCUSSION
Soil drenches with metalaxyl or fosetyl
Al effectively reduced root and crown rot

severity in rootstocks of J. hindsii and
Paradox walnut in soil infested with P.
citricola or P. cinnamomi and subjected
to periodic flooding. Likewise, direct
application of these fungicides to seedling
stems of J. hindsii or J. regia significantly
reduced the incidence and severity of
cankers resulting from subsequent stem
inoculations with P. citricola or P.
citrophthora.

Absorption of metalaxyland fosetyl Al
by walnut roots may be essential for
efficacy of these fungicides under orchard
conditions. Walnut orchard sites differ
markedly in soil type and structure;

therefore, soil drench applications of
metalaxyl and fosetyl Al for crown and
root rot control must be evaluated at
several locations. The effects of dormancy,
tree age, and application site on uptake of
fungicides should be studied. Soil
drenches with metalaxyl or foliar
applications of fosetyl Al effectively
reduced root rot in citrus seedlings
inoculated with P. parasitica but failed to
control disease in 5-yr-old field trees (3).
The importance of application method
on uptake of fungicides was suggested in
the same report (3): soil drenches with
metalaxyl did not control trunk cankers
caused by P. parasitica on grapefruit
(Citrus paradisi Macf.), whereas direct
application of the fungicide to the trunk
effectively controlled the disease.
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