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ABSTRACT
Shain, L. 1988. A search for aecial hosts of Melampsora medusae among some conifers grown in
the eastern United States. Plant Disease 72:904-906.

Epidemics of cottonwood leaf rust, caused by Melampsora medusae, occur annually in the central
and southern United States at great distances from tamarack (Larix laricina), the recognized native
aecial host in eastern North America. Eight conifer species (Larix decidua, Pinus echinata, P.
rigida, P. strobus, P. sylvestris, P. taeda, P. virginiana, and Tsuga canadensis) grown in the eastern
United States were planted around enclosures containing telia-laden, overwintered cottonwood
leaves to determine if they could provide primary inoculum for southern epidemics by serving as
aecial hosts. Aecia were observed annually on L. decidua during a 5-yr test period, but notatallon
the other conifers tested. Previous reports on the occurrence of overwintered urediospores in Texas
and of different physiological races of M. medusae in the north and south suggest that primary
inoculum may be produced locally in areas far removed from tamarack. Species of larch planted in
the central and southern states can provide some of this inoculum.

tremuloides Michx.). Basidiospores,
produced in the spring on germinated

Melampsora medusae (Thiim.), a
cause of poplar leaf rust, is a heteroecious,

macrocyclic fungus that produces its
uredial and telial stages on eastern
cottonwood (Populus deltoides Bartr. ex
Marshall) and trembling aspen (Populus
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telia on overwintered poplar leaves,
infect the coniferous, aecial host.
Tamarack (Larix laricina (Du Roi) K.
Koch) appears to be a favored aecial host
of this native pathogen where this conifer
shares an extensive common range with
trembling aspen across northern North
America, and a limited common range
with eastern cottonwood. Douglas fir
(Pseudotsuga menziesii (Mirb.) Franco)
is another favored aecial host in western
North America (17). After the discovery
of Melampsora rust on seedlings of Pinus

ponderosa Douglas ex P. Lawson &
Lawson in a tree nursery in British
Columbia (7), Ziller (16) screened 21
conifers in six genera for their
susceptibility to several Melampsora
rusts, including M. medusae, by basidio-
spore inoculation of greenhouse seedlings.
With the exception of Pinus sylvestris L.,
which is of European origin, and two
exotic species of larch, all were native to
northern or western North America.
Aecia were produced on many of the
western conifers and P. sylvestris as a
result of these inoculations. The establish-
ment of host ranges by greenhouse
inoculations, however, should be viewed
with caution because some plants thatdo
not normally serve as hosts under natural
conditions may do so in greenhouse tests
(1). Two conifers native to the north-
eastern United States, Pinus banksiana
Lamb. and Pinus resinosa Ait. also
served as aecial hosts after inoculation of
potted seedlings with basidiospores of M.
albertensis Arth. (7) = M. medusae (16).

Leaf rust occurs on eastern cottonwood
at great distances from known aecial
hosts. Rust epidemics occur annually, for
example, near the Gulf of Mexico
(approximate latitude 30° N) (14) which
is about 1,400 km south of the natural



range of tamarack (4). The source of
primary inoculum for these epidemics is
uncertain. Chitzanidis and Van Arsdel
(3) suggested that urediospores are
reintroduced annually from the north,
but aeciospores were trapped at about
the same time in the spring in Madison,
WI, as they were in Yoakum, TX (6).
Different physiological races of the
pathogen, furthermore, were found in the
central and southern portions of the
natural range of eastern cottonwood
(9,11). This would not be expected if
urediospores introduced from the north
were the only source of primary
inoculum.

Overwintered urediospores are another
possible source of primary inoculum for
southern epidemics. Such urediospores
were found in the Texas coastal plain (3),
but sought for four years and not found
near Stoneville, MS (14).

Conifers grown in the central and
southern United States also may provide
primary inoculum by serving as aecial
hosts of M. medusae. Bald cypress
(Taxodium distichum (L.) Rich.), a
native of the lower Mississippi valley, did
not serve as an aecial host in a previous
greenhouse inoculation (14). P. sylvestris,
however, was implicated as a host (16)
and is grown in this area as an
ornamental and in Christmas tree
plantations. Many other conifers not
included in previous tests occur naturally.
The objective of this study, therefore, was
to determine if some of these conifers can
serve as aecial hosts under field
conditions.

MATERIALS AND METHODS

Three enclosures were constructed to
contain telia-laden leaves of eastern
cottonwood. Each enclosure was a cube,
1.2m oneachside, constructed of lumber
that supported a wide-mesh (approxi-
mately 5X 8 cm) screen. Enclosures were
positioned 1.2 m apart and filled to a
depth of about 15 cm with fallen leaves
collected in the late autumn from a
cottonwood planting highly infected with
leaf rust. Seedlings were planted around
these structures before needle emergence
in the spring at a spacing of 15cm in rows
at 30, 60, and 90 cm from each enclosure.
The conifers included in this test were L.
decidua Mill., P. echinata Mill., P. rigida
Mill., P. strobus L., P. sylvestris L., P.
taeda L., P. virginiana Mill., and Tsuga
canadensis (L.) Carr. At least one row of
each species, consisting of nine seedlings,
was planted on one side of each
enclosure, with the exception of P. rigida,
which was planted in two rows for a total
of 18 seedlings.

Three-month-old seedlings (germlings)
of L. decidua and P. sylvestris were
susceptible to M. medusae on the basis of
previous greenhouse inoculations (16)
and were considered as positive checks.
Tsuga canadensis, an aecial host of M.
abietis-canadensis (2), was not tested

previously as a host of M. medusae.
Aecia, however, were produced on
germlings of T. mertensiana (Bong.)
Carr. upon inoculation with basidiospores
of M. medusae (16).

Seedlings were examined for the
presence of aecia several times after the
emergence of current needles in the
spring over a 5-yr period. Enclosures
were replenished each autumn with
infected cottonwood leaves from the
same planting.

RESULTS AND DISCUSSION

Caeomatoid aecia were observed each
year in late April/early May on the
foliage of L. decidua. Inoculation of
eastern cottonwood leaf tissue (12) with
aeciospores collected from L. decidua
resulted in the production of uredia and
urediospores typical of M. medusae (2).
Similar aecia were not seen during the 5
yr of observation on any of the other
conifers in this test. Aecia of Coleosporium
solidaginis (Schw.) Thiim., however,
were observed during the fourth and fifth
growing seasons on the previous years’
foliage of P. taeda.

Germlings (16) and potted seedlings
(13,14) of L. decidua served as hosts to
M. medusae in previous inoculation
studies. This appears to be the first report
of L. decidua, a native of northern
Europe, serving as an aecial host to this
pathogen beyond the seedling stage (i.e.,
up to age 6 yr). Perhaps this is not
surprising, as L. decidua is an aecial host
for several European Melampsora spp.
(8) and Larix is phylogenetically
considered the favored genus for
Melampsora among the recent genera of
Abietaceae (5).

In other tests, P. sylvestris, like most
other pines, served as a host as a
germling (7,16), but, for the most part,
notas a third-year seedling. For example,
in one test, aecia were produced on
juvenile needles of an adventitious shoot
on a 3-yr seedling (7). If some species of
pine can serve as a host only during a
short juvenile period, it is not surprising
that aecia were not found on the pines in
the current study because seedlings were
flushing into their second year at the
beginning of this test. Observations at
conifer nurseries near eastern cottonwood
may resolve the susceptibility of germlings.
I have not yet seen Melampsora aecia on
germlings in my limited observations in
such nurseries.

This study, therefore, did not uncover
an obvious new aecial host among some
conifers native to central and southern
United States. It is possible, but perhaps
unlikely, that such hosts exist on the basis
of the representative conifers now tested.

The origin of primary inoculum for
southern epidemics remains unclear.
Even though urediospore transport over
substantial distances has been documented
(10), it seems unlikely that inoculum
originating from northern areas, where

larch and cottonwood are sympatric, is
totally responsible. Some southern
movement would be expected and has
been reported (6,15). The occurrence of
uredia in the south at or before aecia
appear in the north (6), as well as the
occurrence of separate races in the north
and south, argues against northern
inoculum as the only source. It is
conceded, however, that different races
could become predominant as uredio-
spores cycle on different host genotypes
in a changing environment during a
southern migration.

A case, nonetheless, can be made for a
local contribution of primary inoculum
in areas far removed from tamarack.
Overwintered urediospores were reported
in Texas (3) and may occur elsewhere.
Larch are planted as ornamentals at a
considerable distance south of the
natural range of tamarack. In Lexington,
KY, about 300 km south of this range (4),
for example, an ornamental larch is
within 30 m of an ornamental cottonwood.
Aecia were observed on this larch
followed by uredia on this cottonwood
before rust was observed in a cottonwood
planting about 15 km north. The race of
M. medusae that occurred on the
ornamental cottonwood and in the
cottonwood planting was the same
during several years of testing (Shain,
unpublished). The frequency of this
occurrence and its impact on available
primary inoculum in the central and
southern United States is uncertain, but
may be significant.
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