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ABSTRACT, --Black alder is potentially useful as an
amenity tree under certain planting conditions. This
paper presents information on pertinent biological
features of the species, a discussion of the potentia
for genetic inprovenent, and a brief assessment of the
need for additional infornmation

EURCPEAN BLACK ALDER (Alnus glutinosa (L.) Gaertn.) is
one of about 30 species of alder found mainly in noist, sunny
habitats in the Northern Hem sphere. Black alder is one of
the few large, tree-sized nenbers of the genus; nost are
shrubs or small trees, including all those native to the
eastern United States. Unlike nost non-|egumes, alders are
synmbiotic with nitrogen-fixing bacteria, and this
characteristic plays an inportant role in the ecology of the
speci es.

In its native range in Europe, Asia, and North Africa,
bl ack alder is used as a source of stock for processed wood
(pul p, chipboard, etc.) and specialty items such as wooden
shoes and clog soles. The species is cultivated ornanmentally
to a noderate extent in Europe.

Bl ack al der was apparently introduced to North Anerica
sonmetime during the colonial period (Rehder 1940), and it has
since becone naturalized from Newfoundl and south to Del aware
and west to Illinois and Mchigan (Furlow 1979, Little 1979).
Wthin this region, black alder is cultivated nore often than
any ot her ifeC|es in its genus %HH|OW 1979). Most plantings
of "black alder in the U S are for mne spoil reclanation, a
use to which the species is particularly suitable because of
its rapid growth, ability to fix nitrogen, and tol erance of
poor soils and low pH Mre recently there has been
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consi derable interest in using the species as a nurse crop in
interplantings with nore valuable species (Dale 1963, Pl ass
1977) and as a short-rotation fiber crop (Franklin 1978,
Phares et al. 1975).

Al'l alders are rather unpretentious in appearance as
ornanental s, and specimen plantings of any of the species are
unconmon. Bl ack alder is somewhat |ess handsone than |talian
al der (Alnus cordata Desf.), which is also cultivated in the
East, but black alder is hardier farther north than ltalian
alder. Black alder is also fast growing wthout the
brittleness of some other fast-grow ng species, tolerant of
infertile and poorly aerated soils, and reportedly resistant
to de-icing salt (Ehrenberg 1979). Dirr (1977) suggests that
bl ack al der may be especially useful for difficult, wet sites
such as are often found al ong hi ghways.

The panel nenbers of the second neeting of the
Metropolitan Tree |Inprovenment Alliance recommended bl ack
al der as one of 15 species that show prom se for greater use
in municipal street plantings. In ny limted experience wth
the species as a lawn tree, it has drawn very favorable
reaction. Although | doubt that the species could or should
achi eve wide popularity as an ornanental, it certainly
deserves nore frequent planting in certain situations.

CHARACTERI STI CS

Bl ack al der beconmes a tree 65 feet or nore in height
with a conical or oblong crowm and a weakly excurrent
branching habit. The bark is dark brown and fissured into
narrow, |Irregular rid?es becom ng scaly or platy with age.
Gowh is very rapid for the first ten years or so, and
annual increments of at least 3 feet in height are easily
achi eved on favorable sites. Typical |ife spans under
natural conditions range from 80 to 120 years.

The | eaves are dark green, toothed, roughly circular in
outline, and typically 1.5 to 3 inches long on ol der trees.
They are easily distinguished fromthose of other alders in

the region by a sticky (i.e., "glutinous") coating when young
and by the usual presence of a promnent notch at the |eaf
apex. Black alder |eaves remain green until late in the

aut um. The "fall color" is an unattractive brown.

The flowers are clustered into inconspicuous, unisexual
I nfl orescences with both sexes present on the same plant.
The fruits are tiny, unwi nged nutlets (easily m staken for
seeds) borne in interesting woody cones about one-half inch
in length. The nutlets are in% a mnor attraction to sone
songbirds, such as the gol dfinch.



Figure 1. --Natural range of black alder in Europe and Asi a,
m%th | ocations of 48 provenances referred to in
the text.

DI STRI BUTI ON  AND OCCURRENCE

~Black alder's unusually large natural distribution spans
Fort|ons of three continents and nearly 30 degrees of
atitude (Figure 1). Over nost of its range the species
inhabits climates that are, by our standards, noderate in
both tenperature and §recipitation. However, in the extrene,
black alder grows wild in regions with as little as 20 inches
of annual precipitation and with January nornal nean
tenperatures as low as 10°F (simlar to the col dest portions
of New England and the Upper Mdwest). Its distribution in
the dd Wrld certainly suggests a greater potentia
naturalized range than exists in the U S., but the genetic
adaptability of the species is probably limted here by the
provenance of the original introductions.

In both Europe and the U S., natural regeneration is
nostby limted to sunny areas on recent alluvia or soils wth
i npeded drai nage (Furlow 1979). Black alder prefers a high
wat er tabl e and sel dom occurs away from standi ng or runnin?
wat er except when planted. However, a two-tiered system o
shal  ow (nodul e bearing) and deep roots enables it to grow
under a range of noisture conditions and survive limted
periods of drought (MVean 1956). In Europe the species
apparently prefers rich, deep soil but will tolerate poor,
conpact clays. This is corroborated by experience in the
u. s., and indeed the species survives better than nost on
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some of the poorest of mine spoils. It will survive on soils
wth pHlevels as lowas 3.0 to 4.0, but our observations at
Penn State indicate that optinumpH |l evels are in the range
of 5.5 to 6.5. Gowh declines under nore alkaline
condi ti ons.

PROPAGATI ON

Sexual maturity is reached as early as three years of
age and seed crops are usually fairly heavy. Seeds may be
stored dry under refrigerated conditions for up to three
years. Germnation begins within 10 to 20 days after sow ng
and is essentially conplete two weeks |ater. The species Is
suitable for nursery production in containers (Collins 1980),
and its fibrous root system permts easy transplantability.
gpitﬁ (3381) described control |l ed pollination procedures for

ack al der

Veget ative propagation can be achieved through |ayering,
air layering, rooting of softwood cuttings, and grafting
under greenhouse conditions (Suszka 1980). Robison et al.
(1979) reported poor success with grafting, but Robison and
Hal I (1981) routinely achieved better than 50 percent success
in rooting softwood cuttings. Garton et al. (1981) described
a mcropropagati on procedure which could be used to produce
an estimated 10 mllion plants fromone |lateral bud in one
ear. Black alder does not normally produce root suckers

ut the stunps sprout readily.

MAJOR | NSECT AND DI SEASE PROBLEMS

Stem cankering and dieback appears to be the nost _
serious pathogenic problem of black alder. [t is common in
pl antations in Kentucky and Pennsyl vani a, where synptons show
up rapidly in the spring after apparently normal growth the
previous fall. Boyette and Brenneman (1976) reported dieback
of unknown cause (but attributed to winter injury) on black
alder in North Carolina;, and Maynard and Hall (1981) observed
di eback on black alder in lowa in Septenber of the first
growi ng season after planting.

OCak and Dorset (1983) were able to attribute dieback in
two Kentucky plantations to Phonopsis alnea. Plant
patholo?ists Barry Towers, Pennsylvania Bureau of Forestry,
and Wlliam Merrill, Penn State, have isol ated both Phomopsis
and Cytoswhora from cankered trees in Pennsylvani a.

Phomowsi s and Cytoswhora are weak canker pathogens, so it is
possi bl e that dieback problens are aggravated

environmental stresses on the trees. Towers (persona
communi cation) believes that dieback in Pennsylvania is
generally worse in frost pockets. Dieback first appeared in
Penn State's provenance test of black alder after an
unusual ly dry and warm autum. Dieback in a Kentucky
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pl antati on owned by Wstvaco was nore severe where soil depth
to a hardpan was shallowest. However, the two plantations in
whi ch Gak and Dorset (1983) observed dieback were on a | ow,
fairly noist site as well as on a nuch drier hillside.

| have observed rather severe outbreaks of European
al der leaf mner (Eenusa dohrnii) and Japanese beetle on
plantation trees in Pennsylvania. However, Dirr (1977)
reported no trouble with foliage insects on black alder in
central Illinois. The wooly al der aphid (Praociphilus
tessellatus) can be periodically serious on the twigs of sone
trees, but many trees escaFe. The gypsy noth has not been a
problem in our experinmental plantations, despite a major
infestation of the insect in 1981. According to Ehrenberg
(1979), black alder is sensitive to sulfur dioxide injury.
Funk (1965) provided a thorough list of insects and fung
that attack black al der.

POTENTI AL FOR GENETI C | MPROVEMENT

There are nunerous black alder cultivars in the
ornanental trade that differ primarily in their |eaf shapes
and branching habits. Among themare 'Aurea’, 'Laciniata',
‘“Inperialis', '"Quercifolia', '"Sorbifolia, 'Incisa',
"Rubrinervia', and 'Pyramdalis', as listed by Rehder (1940).
Wmrman (1965) referred to at |east 16 foliage forns sel ected
by Europeans. A survey of the catal ogs of several major
nurseries indicates that nost of these cultivars are not
readily available in the United States.

The large natural range of the species suggests the
possibility of considerable genetic variation in growh
characteristics and climatic adaptability. Genetic
I mprovenent objectives in the United States have focused on
the use of the species in mne spoil reclamation and fiber
yield in pure and in mxed cultures with black alder as a
"nurse" crop. Hall et al. (1979) reported research in
progress to identify optinmm conbinations of genotypes in the
al der/bacteria synbiosis in order to enhance the nitrogen-
fixing capabilities of this biological system

Provenance testing nust play an inportant role in
identifying populations of this exotic species that are
climaticall'y adapted to the United States. Mynard and Hall
(1981) found large differences anong 48 Brovenances (shown in
Figure 1) in first-year growth, date of budburst, date of
budset and winter 1njury at two |locations in |owa and
Wsconsin. DeVald (1982) and DeVald et al. (1983) reported
further information on the same 48 provenances grown for two
years at three locations in Pennsylvania and New Brunsw ck
Canada. Their results showed provenance differences in
growth rate, branch angle, apical dom nance (a neasure of
"bushi ness"), several |eaf shape characteristics, phenolog
cold tolerance, and Japanese beetle resistance. In general,
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central European provenances (geographically centered on West
Germany) grew best on a noist, fertile site in Pennsylvania
sout hern European Provenances grew relatively better on a
droughty mne spoil in Pennsylvania; and Scandi navian and
eastern European provenances grew relatively better at the
col der New Brunsw ck location. In an Ghio plantation of 15
provenances, those from West Gernany were generally superior
In growh rate and survival to those from Bel gium Denmark,
and Sweden after 16 grow ng seasons (Funk 1979).

Such information will point the way for new research by
identifying the best regions from which to obtain breeding
stock. Provenance hybridization may prove useful in
conbining the desirable characteristics of different natura
popul ations, and further inprovenents will be possible
through famly and clonal selection. In addition, species
hybridi zation offers the possibility of conbining
characteristics, such as drought tolerance fromthe nore
upland Italian alder with cold tolerance fromthe nore
northern black alder. Vigorous hybrids have been obtai ned
with A. cordata, A incana, and A rubra. The species has
al so been hybridized wth A, Lnokunpe, A. hirsuta, A.
japonica, A. rugosa, A subcordata, A oarientalis, and A.
viridis. These hybrids broaden the "gene pool" of black
al der enorrmously, and some of them nmay indeed be useful in
adapting black alder to the kinds of sites on which it is
normal ly planted in this country.

NEED FOR ADDI TI ONAL | NFORVATI ON

The growth capabilities and special ecologica
characteristics of black alder clearly suggest its w der use
as an anenity tree in certain situations. It is also fairly
evident that the species is |ess capable of vigorous,

di sease-free growh over a range of planting conditions than
are sone of our nore popular ornamentals such as red maple
and honeyl ocust. Unfortunately, it is not possible at this
time to prescribe appropriate site conditions for black alder
wi thout some amount of uncertainty. A nost all of the
publ i shed information on the performance of the species in
the U S. concerns its use in reclamation plantings, genetics
experiments, and production plantations. W know it wll
survive better than nost species on acid mne spoils, but we
do not know how it will do, for exanple, on conpacted or
paved fill material in the presence of reflected heat and de-
icing salts.

There is probably a good deal of unpublished, anecdotal
information available from arborists and other practitioners
that woul d increase our understanding of the useful ness of
bl ack alder. The METRIA Species Trials Project would be a
useful vehicle for gathering and dissem nating such
information through questionnaires to nenbers and the METRIA
newsletter. To further denonstrate the utility of the
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species, there is also a need for small trials of black alder
in urban areas and alon? hi ghways. The trials should be
established with trees froma few identified provenances or
clones selected for their climatic tolerances. A legitimte
function of the METRI A Species Trials Project would be to
coordi nate such plantings and obtain propagul es of the
desired provenances or clones.
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