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Pathogenicity of Septoria aquilina Isolated from Black Hills Bracken

A. GABEL and C. SALAZAR

Department of Biology, Black Hills State University, Spearfish, South Dakota 57799

Seproria aquilina, a pathogenic fungus isolated from Preridium aquilinum growing in the Black Hills was studied from 1991-1995. §.
aquilina sprayed at 8,000 conidia/ml on transplanted fronds followed by high humidity caused severe necrosis seven days after
inoculation and disease severity increased until fronds died. Severe necrosis also developed from inoculations at 4,000 and 2,000
conidia/ml. Less severe symptoms developed from inoculations at 1,000 conidia/ml. Inoculations at 4,000 conidia/ml not followed by
high humidity caused less necrosis than inoculations at the same concentration with high humidity. Inoculations at 4,000, 2,000, and
1,000 conidia/ml on fronds grown from spores caused similar levels of necrosis as inoculations on transplanted fronds. Necrotic
epidermal and mesophyll cells were observed in pinnules. In rachises, portions of cortex, endodermis, xylem, and phloem showed
abnormal cells or cell destruction. Hyphae were observed infrequently and only in the epidermis and mesophyll of pinnules. §. aquslina

is a candidate for field evaluation as a biocontrol agent.

INDEX DESCRIPTORS: biocontrol, Preridium aquilinum, Septoria aquilina.

Preridium aquilinum L., bracken fern is widely distributed in tem-
perate areas of the world. Worldwide it is a weed (Taylor 1990)
occupying acres of potential pasture and inhibiting reestablishment
of conifers on disturbed sites in the norchwestern United States
(Stewart et al. 1979). Its toxicity and carcinogenicity to livestock
have been established (Kingsbury 1964; Perring and Gardiner 1976;
Fletcher and Kirkwood 1979).

The need to control bracken has generated interest in identifying
fungi that may act as biocontrol agents. Killian (1918) described a
“leaf roll” caused by Crypromyces preridis (Rebentisch) Rehm. and
Bache-Wiig (1940) showed this fungus (=Cryptomycina pteridis [Re-
bent. ex Fr. Hohn.]) was systemic and overwintered in the rhizome.
Studies by Gabel et al. (1996) determined that C. preridis acted as
an endophyte and did not significantly reduce populations to be an
effective biocontrol agent.

Alcock and Braid (1928) described “Garelochead” disease in Scot-
land caused by a pycnidial fungus that rotted frond tips. Angus
(1958) described “curl tip” disease, which produced dieback, uneven
growth and death of fronds. Although he isolated Stagomospora
sp(=Seproria sp.?), Ascochyta pteridis Bres., and Phoma aquilina Sacc.
and Penz., only P. aquilina caused disease when conidia of each fun-
gus were inoculated to fronds. Burge and Irvine (1985) inoculated
fronds with mycelia and spores of P. aguilina, A. pteridis and Septoria
sp. and determined P. gquiling was the primary cause of “curl tip”
disease. Seproria sp. produced no symptoms. Irvine et al. (1987) con-
tinued studies with A. preridis and P. aquilina, and Irvine et al. (1991)
concluded that A. preridis was the primary disease organism. Webb
and Lindow (1987) showed isolates of A. preridis varied in virulence
and age of fronds influenced susceptibility to the fungus.

In the Black Hills of South Dakota, C. preridis was frequently
identified on Preridium aquilinum (Gabel 1993; Gabel, et al. 1996).
In addition, in some areas after a wet spring, bracken exhibited a
grey water-soaked appearance, became necrotic, wilted and died. Sep-
toria was isolated from fronds infected with C. preridis, from the
wilted, necrotic fronds and from healthy appearing fronds. Two spe-
cies of Seproria, S. aquilina Pass. (Saccardo 1884) described from pop-

ulations of bracken in Europe and S. preridis Peck (Saccardo 1892)
described from populations of bracken in North America have been
reported.

This study was initiated to identify the Septoriz sp. that was iso-
lated from bracken in South Dakota and to evaluate its pathogenicity
as determined from inoculations with single-spore isolates under con-
trolled conditions. This information is necessary prior to field eval-
uation of a potential biocontrol agent.

METHODS
Collections and Isolations

Preridium aquilinum fronds were collected in June, July, and Au-
gust of 1991-94, from Eleventh Hour Guich site, section 12, TSN,
R1E; Big Hill site, section 1, TSN, R1E and Deer Creek site, section
22, TSN, R1E in Lawrence County, South Dakota. Isolations were
petformed annually from GO fronds per year (cut into 500 pieces
from pinnae and rachises) which showed no apparent disease and
from 40 fronds per year (cut into 500 pieces from pinnae and ra-
chises) which were infected with C. preridis. Isolations were per-
formed in 1995 from 17 fronds (cut into 170 pieces from pinnae)
showing necrosis and 10 fronds (cut into 100 pieces from pinnae)
which showed no apparent disease. All isolations were performed on
the day fronds were collected. Fronds were cut into 0.5-1.0 cm long
pieces, dipped in 95% ethanol, surface sterilized for 2 min in
0.525% sodium hypochlorite, aseptically placed on potato dextrose
agar acidified with .02% concentrated lactic acid (APDA), and in-
cubated on the laboratory bench at 25° C (= 3° C) for 7-10 days.
Septoria sp. colonies on isolation plates were washed with sterile wa-
ter, and the suspension diluted and spread on APDA from which
single spores were removed. Single spore cultures were subcultured,
and conidial suspensions from selected subcultures were pooled for
inoculum.

Spore Germination

Spore germination tests were conducted on the day of inoculation.
Conidial suspensions were placed on APDA, incubated at 25° C (*















PATHOGENICITY OF SEPTORIA AQUILINA 79

h enhances disease development. All concentrations of inoculum fol-
lowed by high humidity caused necrosis demonstrating the moisture
need for disease development. The usual dry climate of western South
Dakota may be a major factor for infrequency of disease.

In the field . aguilina was not isolated until July, and not in
every year of the study. Periods when the fungus survived as an
endophyte, exhibiting no external symptoms may explain why the
fungus was isolated from healthy appearing bracken and bracken
infected with C. preridis. It may also explain why pycnidia were ob-
served only on isolation plates and on 1995 field material.

Since hyphae were rarely observed, and only in epidermis and
mesophyll cells of pinnules, phytotoxins or enzymes produced by S.
aquilina may be responsible for the widespread cell damage and
death. This mode of action agrees with reports for Seproria cirsii,
which produces a phytotoxin (Hershenhorn et al. 1993) or Seproria
nodorum, which produces a variety of cell-wall degrading enzymes
(Lehtinen 1993).

S. aquilina shows promise as a biocontrol agent. It grows well in
culture, produces high numbers of conidia, which easily germinate
and readily causes necrosis of bracken fronds. Further studies of in-
oculum levels, humidity regimes and host specificity are needed be-
fore S. aquilina can be recommended as a biocontrol agent.
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