First Report of Stem Canker Caused by Botryosphaeria obtusa on Pistachio
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ABSTRACT

Swart, W. J., and Botes, W.-M. 1995. First report of stem canker caused by Botryosphaeria

obtusa on pistachio. Plant Dis. 79:1036-1038.

Dieback of 3-year-old Pistacia vera L. trees, grafted onto P. atlantica rootstocks, was observed
in trial plantings in the Prieska district of South Africa during the spring of 1992. Close exami-
nation of diseased trees revealed the presence of cankers on the lower part of the stem in the
vicinity of the graft. Isolations from the margins of diseased tissue onto malt-extract agar con-
sistently yielded black fungal colonies and pycnidia bearing mature conidia identified as be-
longing to the Sphaeropsis anamorph of Botryosphaeria obtusa. The fungus was shown to be
highly virulent to three Pistacia species in pathogenicity tests in the field. Branches, measuring
5 mm in diameter, of P. atlantica, P. vera and P. integerrima developed mean cambial lesions
measuring 53, 51, and 15 mm, respectively, 14 days after artificial inoculation with fungal my-
celium. Wounding of branches prior to inoculation resulted in significantly larger cambial le-
sions. As far as we have been able to determine, there are no published reports of B. obtusa
being associated with disease symptoms on cultivated pistachio trees.

The commercial cultivation of pistachio
nuts (Pistacia vera L.) is a relatively recent
development in South Africa. In the spring
of 1992, dieback of 3-year-old trees of P,
vera grafted onto rootstocks of P. atlantica
was observed in trial plantings in the Pri-
eska district of the northern Cape prov-
ince. Dying trees, obvious because their
foliage appeared chlorotic and wilted,
were scattered throughout the plantings.
Examination of these diseased trees re-
vealed the presence of cankers on the
lower part of the stem in the vicinity of the
graft. The general impression gained was
that more than 90% of trees seemed very
healthy and vigorous. However, on closer
examination the prevalence of stem infec-
tions was up to 15%. Examination of
many seemingly healthy plants by scrap-
ing away a small section of bark from the
stem at soil level revealed small sections of
dark brown cambial tissue indicative of the
early stages of infection. This study was
undertaken to characterize the pathogen
and examine the relative susceptibilities of
three potentially important Pistacia spp.

MATERIALS AND METHODS
Isolation and identification. Small
pieces of bark were removed from a can-
ker on a diseased plant (Fig. 1A) and incu-
bated in a humidity chamber at 25°C for 2
days. Conidia (Fig. 1B) that oozed from
pycnidia on the surface of the bark were
removed with a sterile needle and trans-
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ferred to 2% malt-extract agar (MEA) (20
g of Difco malt extract, 20 g of Difco
Bacto agar and 1 liter of distilled water).
Plates were then incubated at 25°C under
12-h alternating cycles of dark and near-
UV light to induce sporulation.

Diseased stems were rinsed in tap water
and then surface sterilized with 0.5% (vol/
vol) NaOCl. The diseased bark was cut
away with a sterile scalpel and small sec-
tions from the margins of discolored tissue
were plated on MEA and incubated at
25°C for 3 days. Fungi that grew into the
agar were subsequently transferred to
MEA and incubated at 25°C under 12-h
alternating cycles of dark and near-UV
light. The main morphological character-
istics of the suspected pathogen were
based on studies with diseased stems from
the field and on pure cultures.

Pathogenicity studies. Inoculum of the
suspected pathogen was prepared by cul-
turing the fungus in petri dishes on MEA
overlaid with sterile cotton-gauze strips
(10 x 50 mm) until the gauze strips were
completely colonized. In one experiment,
20 shoots measuring approximately 5 mm
in diameter were chosen on young P. inte-
gerrima, P. vera, and P. atlantica trees.
Ten shoots of each species were wounded
by lightly scraping off a length of bark (2
x 5 mm) with a scalpel. and then inocu-
lated by wrapping gauze colonized by the
fungus around each wound. Ten un-
wounded shoots of each species were
similarly treated with gauze strips colo-
nized by the fungus. Another 10 shoots, of
only P. atlantica, were treated with sterile
gauze strips following wounding to serve
as a control treatment. Parafilm was then
wrapped around all inoculation sites to
prevent desiccation of the inoculum. After
2 weeks the gauze strips and surrounding

bark were removed from all treated shoots
and the cambium examined for discolora-
tion. The length of each cambial lesion
was determined and Tukey’s HSD proce-
dure for comparison of means (10) was
applied, in which a factorial analysis of
variance showed significant variation be-
tween treatments.

In a second experiment, 20 branches of
5-year-old P. atlantica with a mean diame-
ter of 13 mm were inoculated as described
above after wounding 10 of the branches.
Isolations were made from discolored tis-
sue to verify the presence of the inoculated
fungus. Cambial lesions were measured
after 4 weeks.

RESULTS

Isolation and identification. Cankers
were characterized by the presence of
black, uniloculate pycnidia on the bark
surface and black discoloration of tissue
primarily below the scion bark of P. vera.
Cultures derived from conidia that had
formed in pycnidia on diseased bark and
isolations from diseased woody tissue
consistently yielded black, fast-growing
fungal colonies after 3 days, with abundant
formation of aerial mycelium. All morpho-
logical characteristics of the isolated fun-
gus were identical to those of the
Sphaeropsis anamorph of Botryosphaeria
obtusa (Schwein.) Shoemaker (8,9). How-
ever, the perfect stage was not found on
either diseased material or in culture.

Pathogenicity studies. The fungus
colonized the cambial tissue of all three
Pistacia species following artificial inocu-
lations. In all cases in which infection had
been successful, discoloration of the bark
surrounding the wound and pycnidial for-
mation on the bark surface were clearly
visible. In numerous cases, girdling of the
stem had resulted in dieback of the shoot
above the point of inoculation. Removal of
the bark revealed that the cambial tissue
was severely discolored (Fig. 2A) and that
discoloration had spread to the xylem in
most cases (Fig. 2B). No lesions resulted
from the control treatment on P. atlantica.
There was a significant difference (P <
0.05) between the susceptibility of P. inte-
gerrima and that of the other two species
(Fig. 3). Although infection had occurred
through nonwounded bark in approxi-
mately 60% of cases, wounding greatly
facilitated infection and resulted in cam-
bial lesions significantly larger than those
in nonwounded treatments. On the larger-
diameter (13 mm) branches of P. atlantica
that had been wounded and inoculated, the
mean length of cambial lesions was 34 mm



Fig 1. Canker on Pistacia vera scion with (A) black discoloration of tissue below diseased bark and (B) conidia extruded from uniloculate pycnidia of
Sphaeropsis anamorph of Botryosphaeria obtusa on the bark surface. Bar = 10 um.

(range 28 to 77 mm). Nonwounded
branches in this trial displayed no lesion
development. The pathogen was success-
fully reisolated from all artificially inocu-
lated tissue.

DISCUSSION

A panicle and shoot blight disease of P.
vera caused by the asexual stage (Dothi-
orella sp.) of Botryosphaeria dothidea
(Moug.:Fr.) Ces. & De Not. was observed
for the first time in California during the
summer of 1984 and the disease has since
become a major concern to pistachio
growers in Northern California (7). The
latter pathogen also causes major diseases
of apple (Malus domestica Borkh.) and
peach (Prunus persica) in the southeastern
United States, as does B. obtusa (1,4). The
symptoms caused by these organisms are
virtually indistinguishable and they often
occur together in apple orchards on the
same host, although B. obtusa is more
common than B. dothidea (2,3). Although
the Sphaeropsis sp. anamorph of B. obtusa
has on some occasions been isolated from
male “02-16" or “02-18" pistachio trees
and from Granny Smith apples in Califor-
nia, it has never been found to be associated
with cankers, blighting, or any other disease
symptoms of Pistacia spp. in the U.S. (T. J.
Michailides, personal communication). In
only one published report was Botryos-
phaeria obtusa mentioned as occurring on
twigs of P. chinensis (5). To our knowledge,
B. obtusa has never been associated with
disease symptoms on cultivated pistachio
trees anywhere else in the world.

B

Fig. 2. Result of artificial inoculation of young Pistacia vera branch with Botryosphaeria obtusa
showing (A) discolored cambial tissue and (B) discoloration of xylem.

Botryosphaeria obtusa, like B. do-
thidea, is a facultative parasite and can
colonize plant tissue predisposed by envi-
ronmental stress or even killed by other
biotic or abiotic agents. Black rot caused
by B. obtusa has long been known to fol-
low winter injury in apple orchards (4). In
view of the steep temperature decline that
occurs in the Prieska district during the
months of May through July, cold damage
is therefore a distinct probability that

should be investigated. Botryosphaeria
dothidea and B. obtusa also commonly
infect plants through pruning wounds, but
lenticels and growth cracks in bark are also
natural avenues of entry into plants for
these fungi (4,11). Our results confirm that
although wounding facilitates infection of
Pistacia spp. by B. obtusa, the fungus can
invade through intact bark, thus emphasiz-
ing the effective parasitic status of the fun-
gus. The reason why B. dothidea was not
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Fig. 3. Mean lengths of cambial lesions on three Pistacia spp. artificially inoculated with Sphaerop-

sis sp. anamorph of Botryosphaeria obtusa.

isolated from the diseased tissue in the
present study, despite its presence in South
Africa on various hosts (6), is probably
related to the epidemiology of the two
species. In apple orchards in the U.S., B.
dothidea predominates in summer and fall,
while B. obtusa predominates in winter
and spring (3). Regular monitoring of pis-
tachio orchards over all four seasons will
therefore have to be conducted in order to
confirm whether a similar situation exists
in South Africa.

Very small differences in susceptibility
to B. obtusa following artificial inocula-
tion were observed between P. atlantica
and P. vera in the present study. This ap-
pears to be inconsistent with field obser-
vations indicating that discoloration is re-
stricted to P. vera at sites above the graft
union, and is not associated with P. atlan-
tica. This may be attributed to the age dif-
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ference between the diseased field material
and artificially inoculated material, where-
by P. atlantica becomes more resistant to
B. obtusa with advancing age than does P
vera. Another possibility is that the patho-
gen cannot compete with antagonistic soil
organisms that are present in the soil sur-
rounding the rootstock. If rootstocks of P,
atlantica prove to be as susceptible to B.
obtusa as the scion of P. vera under differ-
ent circumstances, possibly P. integerrima
could be used as an alternative, more resis-
tant rootstock.

The occurrence of B. obtusa on pista-
chios in South Africa currently appears to
be limited to a few scattered cases. How-
ever, its notoriety as a pathogen of apple
and peach in the U.S. suggests that pista-
chio growers in South Africa should take
its presence seriously. The current situa-
tion could be exacerbated should the pres-

ence of B. dothidea in pistachio orchards
also become evident. Various precaution-
ary measures will therefore be investigated
to reduce the potential impact of these two
important pathogens on the developing
pistachio industry in South Africa.
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