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Introduction 
The summer snowflake (Leucojum aestivum L. subsp. aestivum), is a C-S-
European/W-Asiatic wetland dependent plant, occurring in several lowland 
riparian plant communities, including Alnus glutinosa and Salix alba woodlands, 
reed and sedge communities (Parolo et al., 2011). L. aestivum can be locally rare, 
especially in highly-impacted lowland areas (Parolo et al., 2011). In these areas, 
the species is threatened, as other wetland species, by habitat fragmentation and 
destruction. Additionally, extreme climatic events, like extreme drought, negatively 
affect the species that require a minimum amount of water in the soil to grow 
(Parolo et al., 2011). In Italy, L. aestivum subsp. aestivum is mainly distributed in 
the Po Valley, a highly populated and impacted area, due to agricultural and 
industrial activities. Here, L. aestivum occurs in several fragmented populations 
and threatened by the change in land use. L. aestivum is of conservation 
importance because it is a characteristic species of healthy Alnus glutinosa 
woodlands that represent a habitat of conservation priority for the European 
Union (Habitat 91E0 - Alluvial forests with Alnus glutinosa and Fraxinus 
excelsior).  

The project described 
here was part of a 
larger wetland 
restoration project 
involving the mid-
course of Po River, 
near Parma (LIFE 
Pianura Parmense - 
LIFE07 NAT/
IT/000499) ended in 
2012. 
 
Main Goals  
x� Goal 1: Create two 
new self-sustaining 
populations of the 
species in a restored 
area. Wild population of summer snowflake © T. Abeli 
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x� Goal 2: Investigate the role of 
pollination attraction on the 
reproductive performance of the 
new populations. 

 
Success Indicators 
x� Indicator 1: Survival of planted 

individuals, in the short– and 
medium-term. 

x� Indicator 2: Observe new plants 
developed from seeds, in the long
-term. 

 
Project Summary 
Feasibility: L. aestivum was well 
known from an ecological point of 
view, thanks to a study performed on 
26 wild populations in the Po Valley 
(Parolo et al., 2011). This study 
produced key information on the 
species general ecology, 
characteristics of microsite where it 
grows, germination requirements 
and pollination biology. On this last 
issue, Parolo et al. (2011) revealed 
some density dependent dynamics in 
the reproduction of the target species. In particular, the fruit set and the seed set 
increased with increasing population size and density.  
 
Further analyses highlighted that pollinator attraction in this self-incompatible 
species is mainly visual as the flowers do not produce any volatile organic 
compound (Abeli et al., 2016). For this reason, having the opportunity to create 
two new populations we decided to experimentally test the effect of density on the 
reproductive performance of two reintroduced populations. 
 
Implementation: In order to reach the aforementioned goals, in 2011 we 
planted two populations of L. aestivum within the hunting reserve ‘‘Fienile 
Vecchio’’(Busseto) near Parma, differing in density (low and high). The two 
populations were structured as follow: 1) high-density population composed of 48 
plants/m2 (16 adults & 32 sub-adults). This density equaled the density of wild 
populations of in the same habitat as the release site (an ecotone between a Salix 
alba stand and a wet meadow); 2) low-density population composed of 24 plants/
m2 (8 adults & 16 sub-adults). Only adult and sub-adult plants were used to 
maximize the survival rate. In fact, the use of young plants, often leads to high 
mortality rates after the translocation (Godefroid et al., 2011). 
 
Post-planting monitoring: The post-release monitoring lasted five years. During 
this period, we annually monitored the two populations. At each visit, we counted 
the total number of plants from which we derived the percentage mortality, the 
number of sub-adult plants that become adult flowering plants, the number of new 

Reintroduction of summer snowflake  
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developed seedlings, the number of fruiting plants and the number of fruits 
produced by each mature individual. The seed set (%) was computed only in 
2015 to reduce the impact on the reproduction of the new populations just after 
the reintroduction. Seed set was estimated on two collected fruits per plot as the 
number of developed seeds divided by the total number of ovules. In the last 
monitoring year mortality was very low (2.8% and 3.5% in the high-density and 
low-density population, respectively) and seedlings were observed only in the 
high-density population. Because in the high-density population the number of 
fruiting plants and percentage fruit set were significantly higher than in the low-
density population, we concluded that high-density stands attracted more 
pollinators, which in turn increased the chance of successful reproduction. 
 
Major difficulties faced 
x� We did not face any specific problem. The species can be easily propagated 

ex situ from seeds and it is easy to grow and handle. On the other side, it is a 
slow-growing species requiring 4 - 5 years to grow from the seedling to the 
adult stage. Planting is facilitated by the fact the L. aestivum is a geophyte, so 
the bulbs can be buried at the beginning of the growing season (March) 
reducing the transportation and planting stress. From other experiences, we 
know that one of the major risks that may occur during the translocation of L. 
aestivum is a period of drought just after the release. In such cases abundant 
watering should be provided.  

 
Major lessons learned 
x� Density other than population size should be taken into account when creating 

a new population. 
x� Facilitating the pollinator attraction increases the seed set and in turn the 

chance of a second generation. 
x� Ad hoc preliminary studies (ecology, pollination biology, etc.) on the target 

species increase the success of a translocation. 
 
Success of project 

Reason(s) for success/failure: 
x� L. aestivum is easy to reproduce and to grow ex situ. 
x� The microsite for reintroduction was carefully selected based on the ecological 

requirement of the species. 
x� Density-dependent population dynamics were properly considered, at least in 

one population. 
x� Monitoring and initial site management (mowing of the grassland) likely 

reduced the competition with other species. 
 
 
 
 
 

Highly Successful  Successful Partially Successful  Failure 

 √   
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