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According to Klimefova (1995), the germination and seedling establishment of Urtica 
in the floodplain are limited by the lack oflight. The suitable sites for seedling establish­
ment were erosion rills, newly sedimented sand or detritus drifts emerged. Also mowing, 
as a regular disturbance, encouraged the germination and seedling establishment in the 
floodplain. She emphasized that the youngest seedlings of Urtica survived the spring 
flood, and their post-flooding mortality might have been caused by post-anoxic injury 
(Klimesova 1994). 

Winsor (1983) compared germination behaviour and seedling emergence and growth 
of annual Impatiens capensis with those of two perennials, Urtica dioica and Eupatorium 
maculatum, in order to find out whether or not the Urtica plants could establish in Impa­
tiens stands. The capability of Urtica seedlings to survive until the end of the first growing 
period may permit them to become established provided that the continuity of Impatiens 
canopy is broken by lodging or trampling. However, Urtica grown from rhizome pieces 
penetrated into the Impatiens stand, and in a few cases overtopped its canopy. 

Rosnitschek-Schimmel (1983) pointed out that seeds are of no importance for the 
propagation of Urtica but emphasized their importance for the colonization of new sites. 
Once the plant is established, it can rapidly develop a large and dense population by rhi­
zome growth (see also Klimefova 1995). 

Urtica seedlings usually fail to establish due to the shading from the herb layer. On pas­
tureland, seedlings may gain some establishment success as a result oflate summer germi­
nation. Seedling establishment in woodlands could only take place unless the nutrients 
were limiting and shading from the surrounding vegetation was too high (Wheeler 1981 ). 
The results of Roberts & Boddrell (1984) supported the oppinion of Greig-Smith (1948) 
that although occasional seedlings may be found in autumn, the main bulk is produced in 
the spring. 

Plants established from seed mostly initiate vegetative spread as early as in the first 
growing period. Rhizomes produced in the late summer can reach up to 2.5 m in diameter 
by the following year (for U dioica subsp. gracilis; Basset et al. 1977). Large patches re­
sulting from rhizome growth may increase by 35-45 cm per year (Greig-Smith 1948). 
Even faster spread may be, however, assumed in fertile sites. The broken pieces of rhi­
zome readily re-root to form new colonies and dense stands (Bredemann 1959, Grime et 
al. 1989). The clones studied by Bassett et al. (1977) were at least 50 years old. 

Architecture of shoots and rhizome system 

Urtica dioica is a rhizomatous polycarpic perennial, with a hemicryptophyte life form 
(Chrtek 1988). The plants form an extensive sympodial system of rhizomes and stolons. 
The stem (shoot) is usually erect, up to > 2 m tall, and bears opposite, decussate leaves 
which differ in shape according to the position on the stem: the lower leaves are ovate, 
± cordate, the upper ones± lanceolate. The mean area of the leaf is< 4,000 mm2

• Numer­
ous vegetative lateral shoots (branches) growing from stipules at the base of stem leaves 
are often produced in late summer and autumn. Stem and leaves are more or less densely 
covered with hairs and stinging hairs, the latter being absent from the inflorescence. The 
species is dioecious, with four axillary inflorescences in each node (Olsen 1921, Greig 
-Smith 1948, Grime et al. 1989). 
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Fig. 6. - Spec ifi c we ight or Urt ica rhizomes (dry weight related to rhizome length ) in different habitat · (s tudied 
sites) (from Teckelmann 1987, adapted). 

New rhizomes (reddish in colour) are produced either from older rhizomes or from stem 
bases. These rhizomes bear stinging hairs and scale leaves with small rudimentary lamina 
and large stipules. Roots develop immediately above the stipules (four per node). The roots 
branch profusely and form numerous laterals. Older rhizomes and roots are covered with 
yellow cork layer (Greig-Smith 1948). Roots usually lack mycorrhizas (Grime et al. 1989). 

Rhizomes occur usually not deeper than 20 cm under the soil surface (Klimefova & 
Srutek 1995). The architecture of the rhizome system may change under conditions of wa­
ter storage (Teckelmann 1987): on a dry grassland site old rhizomes of Urtica form thick, 
lignified stems which ensure water supply and distribution during water stress. Under 
these conditions, all rhizomes show a distinctive secondary growth which is not be the 
case on sites with abundant water supply (Fig. 6) . 

Competitive ability 

Grime et al. (1989) designated Urtica dioica as a strong competitor. Schmidt ( 1981 , 1986) 
investigated competitive relationships in replacement experiments with Solidago canad­
ensis and Urtica dioica. Whereas both species grew better in monocultures under favour­
able nutrient and soil conditions, Urtica displaced Solidago completely from the mixture 
on the loam rich in nitrogen. Solidago was more successful on the nitrogen-poor sand, but 
even then did not outcompete Urtica totally. Prach & Wade (1992) characterized Urtica as 
a species with highest expansion ability in comparison with other expansive plants, such 
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f-ig . 7. - Dependence of the cover of Urtica dioica and Mercurialis perennis on relative irradiance above herb­
layer vegetat ion in 196 I 0 x I 0 m squares in 1995 . (Mrotzek et al. 1996, adapted) . 

as Agropyron repens, Artemisia vulgaris, Phalaris arundinacea, Calamagrostis epigeios, 
Epilobium angustifolium, Cirsium arvense, Typha angustifo/ia and T latifolia. 

Hara & Srutek (1995) found that Urtica exhibits negatively size-dependent shoot mor­
tality and density-dependent shoot self-thinning from the beginning of the growing sea­
son, but competition was almost absent among living shoots. It is hypothesized that the 
resources of smaller shoots subjected to self-thinning are absorbed by larger living shoots, 
resulting in the support of growth of the latter and hence reducing the shoot competition. 

Urtica is capable of suppressing the growth of other herbaceous plants which, together 
with the impact ofrelatively persistent stem litter, often leads to the species forming mono­
specific stands (Al-Mufti et al. 1977, Grime et al. 1989, Srutek 1993). Moreover, Smazik 
( 1982) documented the allelopatic effects of extracts from Urtica aboveground biomass 
on germination of several ruderal species (e. g. Matricaria maritima, Arctium tomentosum, 
Artemisia vulgaris). 

Debilitation of competitive ability (e. g. premature decline in shoot dry weight, reduc­
tion in flowering etc.) occurs in forest understory due to shading, and coincides with the 
full expansion of tree canopy (Al-Mufti et al. 1977). Mrotzek et al. (1996) confirmed 
a linear relationship between growth of Urtica and irradiance level. They compared occur­
rence of two herb species in a beech forest, Mercurialis perennis and Urtica. Mercurialis 
was dominant in areas where the relative irradiance was between 3- 5 %, above 5 % it is 
suppressed by the increasing competition from Urtica (Fig. 7). Soil chemical properties 
had only little effect on the species distribution. 
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Competitive ability of Urtica may be also reduced by grasses (Bassett et al. 1977) or on 
infertile soils, where it was associated with a marked decrease in growth rate (Rorison 
1967). 

Of a few species capable of persisting in almost monospecific Urtica stands, a winter 
annual Galium aparine is the most successful competitor of Urtica. As a climber, Galium 
can maintain growth and cause physical destruction of the Urtica canopy by its weight 
resting on the host stems (Schulze & Chapin III 1987). The physical support, resembling 
Urtica stems, affects performance and mortality of Galium, especially at the highest den­
sity (Puntieri & Pysek 1993). 

Growth characteristics related to light conditions 

Urtica dioica, being a plant of fertile habitats, has higher relative growth rate (2.0- 2.4 
week 1

) than species associated with infertile habitats. It belongs to the group of plants in 
which the high yield is associated rather with exceptionally high maximum potential rela­
tive growth rate Rm ax than with high seed weight (Grime & Hunt 1975). 

The specific leaf area increases in response to shading (Wheeler 1981 ). On the other 
hand, as a shade-intolerant species, Urtica exhibits poor flowering and truncated shoot 
phenology in woodland habitats (Al-Mufti et al. 1977). Wheeler ( 1981) concluded that, 
when assessed on the basis of extension growth and leaf area ratio (LAR), seedlings show 
a great inter-clonal variation in their response to shading. Significant differences in exten­
sion growth were found both within and between woodland and pastureland clones. 

Corre (1983a) found no differences between plants of sunny and shaded habitats in ad­
aptation of either leaf area ratio (LAR) or net productivity (NAR) to light intensity. The 
same holds for relative growth rate (RGR). In Urtica, however, he documented an adapta­
tion of shade plants to low light intensities. Compared to Galinsoga parviflora, Urtica 
plants exhibited lower RGR under all light intensities but a very low one. This makes it 
possible for the species to adjust its growth by minor adaptations to the light conditions 
without necessity for redistribution of dry matter (Corre 1983b ). 

K vet ( 1978) gives several growth-analytical characteristics for Urtica and found differ­
ent values in two contrasting habitats, represented by woodland and clearing (Table 1 ). He 
emphasized that individual variation among shoots appears to be due to an interference be­
tween the environmental and internal factors such as apical dominance of the terminal rhi­
zome buds in plants of a different age. 

Ta hi e I. - Growth-anal yti cal characteristics of Urtica dioica (from Kvet 1978). A- leaf area, WI - dry weight of 
leaves, Ws - dry weight of stems+ petioles, W- total shoot dry weight, LAR - leaf area ratio , SLA - specific leaf 
area. LWR - leaf weight ratio. Mean values are given (n = I 0 for dry weight, n = 5 for leaf area) . Flowering 
shoots were sampled . 

Woodland 
Clearing 

8.88 
3.71 

WI 
(g) 

2.12 
1.97 

Ws 
(g) 

5.23 
6.39 

w 
(g) 

7.36 
8.31 

1.32 
0.47 

4.52 
2.05 

LWR 
(%) 

29.2 
24.6 
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Effects of cutting 

Urtica dioica is very sensitive to regular and frequent cutting (van der Maarel 1980, Srutek 
et al. 1988). For example, the stands of tall forbs and grasses with dominant Urtica in 
abandoned former orchards developed to grassland vegetation with dominantArrhenathe­
rum elatius after the mowing was applied (van der Maarel 1984). Similarly, regular cutting 
proved satisfactory for reducing dominant tall vegetation with Urtica dioica, Cirsium ar­
vense, Arctium minus etc. (Worrall & Palmer 1988). 

On the other hand, different interval of cutting affects yield of particular organs. Weiss 
( 1993) found that longer cutting intervals caused a continuous increase in leaf yield. How­
ever, the prolongation of cutting intervals leads to a considerable augmentation of flower­
ing and fruiting inflorescences, hence causing a low quality of the herb. 

Herb ivory 

Living shoots of Urtica are rather unpalatable for livestock (Kuliev et al. 1986) because of 
stinging hairs covering densely the surface of above-ground parts of the plant (Thurston & 
Lersten 1969). Fresh and old leaves were, however, found palatable for some snails 
(Grime et al. 1968, Grime & Blythe 1969) because it contains no condensed tannins (Lofty 
1974). Mason (1974) reported in his review that the stems of Urtica proved attractive to 
snails and this attractiveness occur before actual physical contact, suggesting that plant 
odours may be important attractants. 

Urtica may be grazed by animals and intense grazing may contribute to seed dispersal. 
Haeggstrom (1990) found that sheep droppings contained numerous germinable Urtica 
seeds. In addition, selective grazing by sheep and cattle favoured some species, Urtica 
among them (see also Kuliev et al. 1986). 

Pollard & Briggs (1984) investigated the effects of sheep and rabbit grazing on the den­
sity of stinging hairs of Urtica. They concluded that both herbivores preferred plants with 
lower stinging hair densities. It was suggested by herbivore behaviour that stinging hairs 
act to better consumption of significant amounts of plant matter. The variation in the 
number of stinging hairs has a genetic basis. 

Pullin & Gilbert (1989) found that the grazing pressure lead to higher trichome densi­
ties in grazed compared to ungrazed areas as a results of selection for more heavily de­
fended plants and/or because the trichome density on regenerated parts of grazed plants 
was increased. 

Pullin (1987) tested hypothesis that the interruption of normal plant phenology may 
provide opportunities for insect herbivores to escape from nutritional constraints. He used 
Urtica as a test food-plant and caterpillars of a nymphalid butterfly Aglais urticae as its 
herbivore specialist. Plants subjected to cut showed increased water content and nitrogen 
levels in leaves compared to the control, and the herbivore exhibited improved feeding ef­
ficiency, faster development, greater weight at pupation, and possibly increased fecundity 
(Pullin 1986 a, b ). Aglais urticae normally completes two generations a year, but the third 
generation occurred during the experiment. Pullin ( 1987) suggested that this extra genera­
tion was a response to increased availability of good-quality food. 
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Souhrn 

Pfohled biologie a ekologie koprivy dvoudome (Urtica dioica L.) uvedeny v clankuje souhmem vetSiny zaklad­
nich I iterarnich praci zab}'vajicich se studiem tohoto druhu. V praci je probrano taxonomicke postaveni, rozsil'eni, 
stanov istni naroky a uplatneni kopl'ivy ve spolecenstvech. Dam kapitoly jsou venovany mincralni vyzive, dynami­
ce zivin v pletivech, rychlosti rozkladu oduml'ele biomasy, fenologii , tvorbe kvetu a plodu. Je pojednana take archi­
tektura koi'enoveho a oddenkoveho systemu, kompeticni schopnost ve vztahu k jinym druhUm, reakce na koseni 
a dostupne poznatky o herbivorech. Uvedene kapitoly odpovidaji stavu poznani v ramci jednotlivych temat. 
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