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Evaluating the Potential Threat to Citrus Plantings from
Phytophthora Parasitica Originating From Noncitrus Hosts

M. Matheron and J. Matejka

Abstract

The relative virulence of Phytophthora parasitica recovered from citrus and other plants to rough

lemon was investigated Isolates of Phytophthora parasitica from citrus were highly virulent to

rough lemon seedlings, causing crown rot and significant reduction of root weight. Isolates of the
pathogen from noncitrus hosts caused slight damage to rough lemon, with no crown rot and only

minor reduction of root weight. Evidently, isolates of P. parasitica from several noncitrus hosts

do not pose a serious threat to citrus groves.

Introduction

The plant pathogenic fungus Phytophthora parasítica can cause disease on a very broad range of hosts. Some
of the host plants found in Arizona include citrus, peach, tomato, jojoba, petunia, hibiscus, silk oak, verbena,
and vinca. Researchers have found that some isolates of this pathogen will attack a wide variety of plants,
whereas other isolates have a somewhat restricted host range.

The purpose of this study was to determine the relative ability of Phytophthora parasitica recovered from citrus

and other hosts to cause disease on rough lemon seedlings. This information is needed to determine the
potential threat to commercial citrus plantings from P. parasitica infecting plants other than citrus.

Materials and Methods

Isolates of Phytophthora parasitica used in this study were recovered from citrus, walnut, silk tree, tomato,
jojoba, petunia, hibiscus, and peach. These isolates were grown on V -8 juice agar, then agar disks (6 -mm
diameter) were removed from the edge of an actively growing culture of each isolate and incubated in a
nonsterile soil extract for 5 days to produce sporangia.

Four -month -old rough lemon seedlings were inoculated with each pathogen by removing the plants from the
potting mix, washing the roots of each plant in tap water to remove adhering potting mix, then placing the
seedlings in plastic containers containing water and agar disks bearing sporangia. During the subsequent 4
hr incubation period, sporangia release zoospores which in turn infect citrus roots. After this incubation
period, plants were put in fresh water and maintained in the laboratory for an additional 18 hr. Rough
lemon seedlings then were planted individually in potting mix in plastic pots in the greenhouse. Once every
2 weeks, pots containing seedlings were immersed for 48 hr in water -filled plastic pans so that 1 cm of water
covered the surface of the potting mix in each pot. These flooding treatments were continued for the duration

of the experiment to stimulate disease development.

After 3 months, final disease incidence and severity were evaluated by recording the occurrence of crown rot

and the fresh weight of rough lemon shoots and roots. This experiment was performed three times with
similar results; data presented are from one representative experiment. Disease was confirmed as resulting
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from P. parasitica infection by reisolation of the pathogen from plant roots.

Results and Discussion

Citrus isolates of P. parasitica were highly virulent to rough lemon seedlings, causing significant reductions
in fresh weights of shoots and roots relative to control plants (Table 1). Isolates from noncitrus hosts caused
less reduction of shoot and root weights. Only citrus isolates of P. parasitica caused lesions on crowns of
rough lemon seedlings. Isolates of the pathogen originally from citrus were recovered from 54% of the
rootlets assayed at the conclusion of the experiment. In contrast, isolates of P. parasitica originally obtained
from noncitrus hosts were recovered from 0.5% of the tested rootlets of rough lemon.

The occasional recovery of some of these isolates from rootlets of rough lemon seedlings suggests that
noncitrus isolates of P. parasitica can infect roots of rough lemon. However, the weak virulence of P.
parasitica from several noncitrus hosts suggests that these isolates of the pathogen are not a serious threat to
citrus orchards should they spread from adjacent landscape or commercial plantings.
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Table 1. Pathogenicity and virulence of Phytophthora parasitica recovered from different
hosts on rough lemon seedlings

Isolate Origin
Fresh wt. (g)'

Plants
with
crown
rot

Isolation
from
rootlets
( %)"Shoots Roots

Uninoculated
control 24 a 9.5 a 0 0

NC -1 Walnut 20 bc 8.0 b 0 0

NC -2 Silktree 20 bc 8.0 b 0 0

NC -3 Jojoba 21 abc 7.9 b 0 1

NC -4 Petunia 20 bc 7.3 b 0 1

NC -5 Hibiscus 22 ab 8.2 ab 0 0

NC -6 Peach 20 bc 7.7 b 0 2
NC -7 Tomato 21 abc 7.7 b 0 0

C -2 Citrus 5 d 2.1 c 10 13

C -5 Citrus 5 d 2.3 c 6 71

C -7 Citrus 4 d 1.7 c 6 91

C -19 Citrus 2 d 0.9 c 9 31

C -40 Citrus 3 d 1.0 c 10 89
C -63 Citrus 4 d 2.1 c 10 56
C -66 Citrus 3 d 1.0 c 10 31

Each value is the mean of 10 replicate plants per treatment. Numbers in each column
followed by the same letter do not differ significantly (P = 0.05) according to Duncan's
multiple range test.

"Percentage of rootlets from which P. parasitica was isolated at the termination of the
experiment. Values represent the mean of 10 rootlets from each of the replicate plants.
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