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EXECUTIVE SUMMARY  

 

This report provides a synthesis of available information on Least Water-lily (Nuphar pumila) including 

review of options to improve its conservation status at Cole Mere SSSI, Shropshire and through this process 

present a series of recommendations to enable maintenance of a self-sustaining population of N. pumila in 

England. 

 

Work was commissioned by Natural England under the Species Recovery Programme in three parts: 

1. Summarise known ecology of Nuphar pumila and population status at Cole Mere (reported here). 

2. Seed and rhizome propagation protocol (Peach et al 2017). 

3. DNA analysis (Gargiulo et al 2017). 

 

N. pumila is mainly a boreal species of montane or alpine areas, except where it occurs in warm temperate 

areas in southern China. It occurs from northern Europe east through Siberia and Mongolia to the Russian 

Far East, Kamchatka, Sakhalin Island, Japan and China. It typically grows on the margins and in sheltered 

bays of lakes, as well as in pools in marshes and bogs, particularly around raised bogs; it is generally absent 

from flowing water, except occasionally in oxbows and slow-flowing reaches of rivers. 

 

N. pumila is known from over 100 sites in Scotland, but only from Cole Mere in England, although it 

formerly occurred in other meres in Shropshire. It was first recorded at Cole Mere in 1854 and was described 

as ñgrowing abundantlyò in early records. When records have specified the location or number of 

subpopulations, it has been known from only three areas, two bays along the north shore and an area near the 

boathouse in the south. Throughout the 1990s and 2000s increasing shade around the margin led to a decline 

in N. pumila which was partly reversed by a programme of tree management along the north shore. 

 

It appears that N. pumila grows optimally in water up to 2 m deep; it is intolerant of shade (or the secondary 

effects of shade), probably cannot cope with heavy wave action and may be adversely affected by high 

turbidity. Taking these factors into account, there is only a very restricted area at Cole Mere where the habitat 

appears suitable for N. pumila and without a long-term strategy for management of the trees around the 

margin, the population in Cole Mere is unlikely to be self-sustaining or expand beyond the current 

subpopulations. The only way to establish effective long-term control of this fringing woodland is to grub 

out or paint stumps and graze the margin but this needs to be done in balance with conservation of other 

elements of the conservation value of the site. Natural colonisation of other meres is very unlikely and there 

is little to be gained from an introduction programme until bathymetric data and a long-term strategy for 

management of trees on each potential receptor site are available.  

 

Data collected to-date are inadequate to derive any measure of population trends. The following options for 

monitoring were reviewed: documenting the number of subpopulations, recording flowering and seed-set, 

estimates of the area occupied by floating leaves and counting number of discrete rhizomes. None of these is 

particularly useful either because of difficulty in collecting replicable data or because of the costs involved. 

The most effective tool for monitoring N. pumila at Cole Mere is likely to involve aerial imagery, and 

probably use of drones to take aerial photographs, however it would be very valuable to be able to conduct 

dive-surveys to assess the relationship between the number and extent of rhizomes and the area of floating 

leaves on the surface. 

 

The distinction between N. pumila and N. lutea is normally clear and unambiguous, however in spite of 

the fact that backcrossing and introgression are considered to be rare, identification of N. × spenneriana 

is not clear.  The biometrics of plants at Cole Mere in 2016 does not provide any support for the suggestion 

that hybridization is occurring at the site. The results of molecular analysis show that the plants at Cole Mere 

are N. pumila with no evidence of introgression (Gargiulo et al 2017). 
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1 INTRODUCTION   

 

Least Water-lily (Nuphar pumila) is known from over 100 sites in Scotland, but only from Cole Mere in England, 

although it formerly occurred in other meres in Shropshire. Partly because of the occurrence of N. pumila at its only 

English station, partly because of emphasis on conservation of the ñMeres and Mossesò and partly through its use for 

training in various subjects, Cole Mere has been the subject of extensive research and survey. Much of the available 

information has been compiled into a number of synthetic reports, but in spite of this there is still little clear information 

on its current condition or how to reverse perceived declines in its condition. This report is designed to provide a 

synthesis of available information on N. pumila, both from the international and national literature, as well as the 

ñgreyò literature, personal observation and data collected as part of this project. This information is pulled together to 

review options for improvement of the conservation status of N. pumila at Cole Mere and through this process present 

a series of recommendations intended to enable maintenance of a self-sustaining population of N. pumila in England. 

 

This report presents information in four main sections: 

 

¶ Biological data 

¶ Condition of the Cole Mere population 

¶ Reintroduction 

¶ Conclusions 

 

In this report, the following terms have a specific application: 

 

¶ Population - all plants at a site. 

¶ Subpopulation - one or more stands in an area of a waterbody separated from other stands by a broad area without 

the same species. 

¶ Stand - one group of plants separated from others by a gap of more than 20 m. 
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2 ECOLOGY AND ID ENTIFICATION OF NUPHAR SPECIES IN THE UK 

 

2.1 Introduction  

 

Four Nuphar taxa have been reported occurring in the wild in the UK (Preston and Croft): N. advena, N. lutea, 

N. pumila and the hybrid between the last two - N. × spenneriana. In recent years herbarium specimens identified as 

Nuphar advena have been reviewed (M. Spencer pers. comm.) and sites from which it has been reported have been 

visited it but has not been possible to confirm any record. N. advena should therefore not be considered a member of 

the British flora unless some confirmation can be obtained. The other three taxa are described in detail below. 

 

2.2 Nuphar pumila 

 

2.2.1 Morphology 

 

Rhizomes stout 1ï3 cm in diameter. Leaves submersed and floating; petioles compressed to slightly keeled, 1ï5 

mm in diameter; floating blades green to purple, broadly elliptic to broadly ovate, 5ï15.5(ï17) × (4ï)5.5ï12.5 

cm, 1ï1.7 times as long as wide, 10ï21 lateral veins per side, sinus 3ï6.3 cm, ca. 0.4 times the length of the blade, 

lobes approximate to divergent, blades glabrous to densely pubescent below. Flowers 1.3ï3.5(ï6) cm in diameter; 

peduncles 2.5ï5.5 mm in diameter, glabrous or occasionally pubescent; sepals mostly 5(ï7), yellow, greenish 

toward base, obovate, apices rounded; petals thin, spathulate, yellow-orange; anthers 1ï2.5 (ï6) mm, yellow, 2ï

5 times shorter than the filaments. Fruits green, ovoid to urceolate, 1.5ï3(ï4.5) × 0.9ï2 cm, 1.1ï 2.3 times as long 

as wide, fruit wall smooth; neck stout, 2.5ï4(ï5) mm in diameter, slightly furrowed, usually 0.25 times as wide 

as the ovary; stigmatic disk green, sometimes yellow to reddened, deeply lobed to dentate, 4ï7.5(ï9.5) mm in 

diameter, 0.3ï0.4 times as wide as the ovary, rays 8ï14, linear, terminating at the disk margin. Seeds 17ï90 per 

fruit, greenish brown to brown, ovate, 3ï4 mm in length (Padgett 2007). 

 

 
 

Figure 2.1 Three submerged (left, below and right) and one floating leaf of Nuphar pumila, Scotland 2010 
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Figure 2.2 Stigmatic disks of Nuphar pumila, Norrbotten, Sweden 2012 

 

 

 
 

Figure 2.3 Sepals of Nuphar pumila, Cole Mere, 2016 

 

2.2.2 Distribution 

 

N. pumila is mainly a boreal species of montane or alpine areas, except where it occurs in warm temperate areas in 

southern China. It occurs from northern Europe east through Siberia and Mongolia to the Russian Far East, 

Kamchatka, Sakhalin Island, Japan and China. In Europe it occurs throughout Scandinavia and northern parts of the 

United Kingdom, in the southern part of its range it is restricted to mountains, occurring south to the Balkans (Padgett 

2007, Akhani 2014). In the UK it is generally a lowland species, occurring from 0-300 m altitude (Preston and Croft 

1997) but in Switzerland it is typical of montane(-subalpine) areas 495-1300 m altitude (to 1700 m in Austria) (Info 

Flora 2016). In North America, N. pumila is replaced by N. microphylla (Padgett 2007). 
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2.2.3 Ecology 

 

N. pumila typically grows on the margins and in sheltered bays of lakes, as well as in pools in marshes and bogs, 

particularly around raised bogs; it is generally absent from flowing water, except occasionally in oxbows and slow-

flowing reaches of rivers (Stewart, Pearman and Preston 1994, Preston and Croft 1997, Preston, Pearman and Dines 

2002, Padgett 2007, Info Flora 2016). It appears to be restricted to water 0.5-3.5 m deep (Preston and Croft 1997, Info 

Flora 2016) but does not flower in water over 2 m deep (Koslowski 2001) where it may be considered to be in sub-

optimal condition. It usually occurs in oligotrophic or more frequently mesotrophic sites some of which receive base-

rich drainage water (Preston and Croft 1997, Preston, Pearman and Dines 2002) which are poor in Ca2+ and is confined 

to organic substrates (SkaŒkowski and Klosowski 1999), although it is described as occasionally occurring in slightly 

eutrophic fish ponds in Switzerland (Info Flora 2016) but in cold and slightly acid water in the canton of Fribourg 

(Koslowski 2001).  In spring the plant forms submerged, almost transparent leaves (see Figure 2.1), but as soon as the 

temperature of the water starts to exceed 110° C, around mid-May, floating leaves start to develop (Info Flora 2016). 

Between late August and late September, the floating leaves degrade, but the submerged leaves may overwinter. It 

typically grows rooted in organic peat, mud or silt (Stewart, Pearman and Preston 1994, Preston and Croft 1997, 

SkaŒkowski and Klosowski 1999, Info Flora 2016) at Cole Mere, the rhizome appears to be more or less buried in 

very soft silt. 

 

N. pumila often occurs as isolated stands and frequently only one stand in smaller water bodies. It is the characteristic 

species of the Nupharetum pumilae Oberd. 1957 22.4311 ñvegetation of lakes and ponds with unintensive 

management, shallow oligotrophic to mesotrophic water of montane or sub-montane zonesò (Ferrez et al. 2011) but 

will occur in the Potametea (Kraska et al. 2006) and the Nymphaeon albae (Info Flora 2016). It typically occurs alone 

or with species such as Nuphar lutea, Nymphaea alba, Persicaria amphibia and Potamogeton natans (Kraska et 

al. 2006). 

 

 
 

Figure 2.4 Floating mats of rhizomes among floating leaves of Nuphar pumila, Cole Mere, 2016 (photo J. Peach) 

 














































