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suggest that the view expressed at two successive international conferences, that "hybridization is 
almost unknown in the family" (Bell 1971; Heywood 1978), should now be abandoned. 

BREEDING SYSTEMS 

Most members of the Umbelliferae are protandrous, the exceptions being Hydrocotyle, Sanicula and 
Erigenia (Bell 1971). Protandry itself is unlikely to guarantee outcrossing, as pollination by the 
anthers of adjacent flowers within the umbel might occur. However, the entire umbel of H. 
sphondylium is nearly protandrous, with stigmas becoming receptive only after most of the anthers 
on the umbel have withered (Proctor & Yeo 1973). When self-pollination was achieved, as in the 
pollination of primary umbels with pollen from the secondary umbels, the seed set was quite high and 
germination as effective as from an outcrossing. However, the progeny displayed inbreeding 
depression: they did not grow as tall as the outcrossed progeny, were more often dead after five 
years, and those surviving were often puny with few flowering stems per plant. It seems that self­
pollination involving the secondary umbel may be unusual, though of great potential importance in 
the case of a founder plant which happens to be remote from other sources of pollen. 

The failure of the hybrid cross when H. mantegazzianum was the maternal parent may result from 
the excessive style length of the giant species. Similar cases are mentioned in Stace (1975), and the 
rather limited observations that could be made in the present work support this view. 

LONGEVITY 

According to the Flora Europaea account of Heracleum, H. sphondylium is a biennial or a short­
lived perennial , whereas H. mantegazzianum is biennial, monocarpic, or perennial (Brummitt 
1968). The present observations show that H. sphondylium does not usually display biennial 
behaviour, and is not particularly short-lived-more than half the plants survived for five years. H. 
mantegazzianum never displayed 'true' biennial activity, but was usually monocarpic, taking three, 
four or five years to flower. This may be partly the result of the rather exposed nature of the site, 
since true biennial activity has been observed previously when material was planted in a sheltered 
plot. On the other hand, casual observations in the wild suggest variable longevity. There are now 
several studies which show that 'biennial' plants may take a number of years to complete their life 
cycle, depending on the competitive relationships within the plant community (Holt 1972; Werner 
1975). It is also known, again by casual observation, that H. mantegazzianum will flower a second 
time if it is cut down before the flowers have opened, as often happens when half-hearted attempts to 
eradicate it from public places are made. The only other recorded information on flowering in the 
genus is the observations made on H. sibiricum by Rabotnov (1956): this species remains vegetative 
for one or more years and then blooms sporadically, dying after 13 to 15 years. 

The life cycle may be related to the ecological niche which the species occupy. In Britain, H. 
mantegazzianum is an opportunist, rapidly colonising bare ground on river banks after a flood, 
producing much seed with a high germination rate, and rapidly becoming locally dominant (Clegg & 
Grace 1974). H. sphondylium, on the other hand, produces fewer seeds which germinate over a 
longer period, and plants co-exist with other species at a relatively low population density, for 
example in ruderal habitats (Way 1979), and in certain tall-herb communities on mountains 
(McVean & Ratcliffe 1962). 

The longevity of the hybrid is surprising, as many individuals are mechanically unstable and 
consequently display somewhat contorted or even prostrate forms of growth. Observations at Kale 
Water in southern Scotland suggest that the hybrid in the field is not particularly long-lived: most of 
those sampled by us in 1977 have now (1982) gone and others have appeared. 

HYBRIDIZATION AND WEED CONTROL 

Heracleum mantegazzianum is a troublesome weed, which is spreading both in Britain (Clegg & 
Grace 1974) and in North America (Morton 1978). Not only is it invasive, but also its sap causes 
photosensitization of human skin to ultra-violet components of solar radiation. This results in painful 
burns, a condition known as phytophotodermatitis (Drever & Hunter 1970). The active principles of 
the sap are 6, 7- furocoumarins, known as psoralens (Eichstedt Nielsen 1971). Although the weed 
can be adequately controlled using a commercial herbicide based on glyphosphate, it has been 
suggested that H. mantegazzianum could be 'hybridized out of existence' by encouraging gene 
exchange between H. mantegazzianum and H. sphondylium. It now seems unlikely that this could 



82 F. STEWART & J. GRACE 

ever be achieved. Quite apart from the considerable difficulty of obtaining a suitable pollen vector, 
and the uncertainty regarding the photoxicity of the hybrid sap, the unilateral compatibility reported 
in this paper is not in the desired direction. The outcome of massive random pollen transfers would 
be to transfer genes from H. mantegazzianum to H. sphondylium and not vice versa, henCe 
exacerbating the problem of phototoxicity, and perhaps causing unwanted evolutionary change in a 
familiar native plant . 
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