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Morphological description
Deciduous tree, 5–30 m tall, with 
a trunk up to 80 cm in diameter. 
Crown relatively loose. Bark gla-
brous, smooth, in older trees slightly 
longitudinally fi ssured, gray-brown. 
Young twigs yellowish or blackish, 
slightly hairy. Leaves imparipinnate, 
alternate, 45–100 cm long; leafl ets 
11–25(42), 4–12 cm long, 2.5–4.0 
cm broad, ovate-lanceolate, slight-
ly cordate at base, the young hairy, 
the older almost glabrous, ciliate 
on the margin, at the base on each 
side with 2–3 glandular teeth, with 
strong, ±unpleasant smell when 
pressed. Flowers 7–8 mm 
in diameter, greenish-yel-
low, gathered in loose, 10–
20 cm long, terminal pani-
cles. Sepals 5–6, small, 
connate at the base; pet-
als 5–6, free. Stamens 10. 
Fruits 3–4 cm long, irreg-
ular rhomboid, fl at, one-
seeded samaras (dry inde-
hiscent fruit with a wing).

Ailanthus altissima (Mill.) Swingle
Tree-of-heaven

Syn. A. glandulosa Desf.
Simaroubaceae – Tree-of-heaven family

Biology and ecology
Pollinated by insects; blooms from 
June to July; fruiting from Septem-
ber to October. Extremely fast-grow-
ing species. Propagated by seeds and 
vegetatively by root suckers which 
are formed in abundance; under-
ground root branches extend up 
to 15 m from the main tree. Fruit-
ing abundantly each year. Old-
er trees can produce up to 350 000 
seeds per year, easily dispersed by 
wind, thanks to the winged seeds, 
or by birds; seeds can penetrate in-
to the smallest cracks and founda-
tions of buildings, and germinate 

Included in List of “Worst invasive alien species threatening biodiversity in Europe” (Annex 
1. 2007) and in the list of the invasive species of the European and Mediterranean Plant 
Protection Organisation (EPPO 2012).
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quickly even in unfavourable condi-
tions. They retain their viability for 
a long time, even those that over-
winter on the tree and are distrib-
uted in the spring. Tree-of-heaven 
prefers loose, deep soils, but grows 
also in very unfavourable soil condi-
tions – rocky and poor soils. It likes 
relatively warm temperatures, but 
tolerates both very hot and cold cli-
mates, fully frost-hardy in Bulgaria. 
Heliophyte, but it withstands some 
shade. One of the most drought-re-
sistant tree species of the temperate 
zone, and one of the most not-de-
manding in terms of soil type and air 
humidity, with good wind resistance. 
Highly resistant to air pollution. Re-
sistant to pests due to the presence 
of glands on the leafl ets, which is-
sue a strong odour. Stems and roots 
emit secretions that adversely affect 
the growth of the nearby species (al-
lelopathy). Once established, erad-
ication is very diffi cult. Cultivated 

in forest plantations, parks and gar-
dens, boulevards. Used in forestry 
for afforestation of abandoned plac-
es because of its easy propagation, 
rapid growth and high tolerance to 
a wide range of habitat conditions, 
and for stabilisation of eroded areas. 
It replaces native vegetation due to 
the extremely rapid growth and the 
formation of dense monodominant 
groups.
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Origin and distribution
Native to East Asia (China and North 
Vietnam).

It was introduced in Bulgaria for culti-
vation, which began nearly across the 
whole country in the period 1888–
1900, and in the early 20th century 
it was already considered the second 
most widespread alien species after 
Robinia pseudoacacia. Widely natu-
ralized throughout the country, the 
fi rst reports of which date back to 

1928. It has great resistance to unfa-
vourable conditions, and potential for 
intense and rapid spread in diverse 
places. One of the worst invasive spe-
cies threatening the native fl ora and 
vegetation.

Recorded in all fl oristic regions, up to 
about 1800 m a.s.l.

It was brought to Europe in 1740 for 
ornamental purposes, and according 
to some authors erroneously, mis-
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identifi ed for Toxicodendron vernicifl -
uum, a source of polish needed for the 
production of polished woodwork. It 
is spread across all continents except 
for Antarctica, mostly in the Northern 
Hemisphere.

Control
Control of tree-of-heaven is extreme-
ly diffi cult. Seedlings and suckers can 
be uprooted but all root fragments 
must be removed, in order to prevent 
formation of new shoots. Cutting of 
old trees stimulates vigorous suck-
ering, so mechanical control must 
be combined with herbicide treat-
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pathogenic fungi of the genera Verti-
cillium and Fusarium is also recom-
mended.
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ment. Effi cient herbicides are glypho-
sate, applied on the leaves and cut-
tings, triclopyr, applied to the bark of 
young stems, and picloram for the cut 
trunks. Old trees can be destroyed by 
girdling – cutting away a 15–20 cm 
broad ring of the bark and cambium 
tissue in the basal part of the trunk 
(most effective during February  – 
March). Drilling of holes at the base 
of the trunk and injection of glypho-
sate is effective too. Biological con-
trol through infection of the plant by 
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