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1 Introduction
Val Piora is an East-West valley situated at 1800 m to 2380 m just South of the main S-N-divide of
the Alps. The peaks around it reach 2700 m. The natural timberline is at 2100-2200 m.
The region is in Canton Ticino, in the Italian-speaking part of Switzerland. It is managed as cattle
pasture (3’500 ha) for cheese and meat production by the burgers (boggesi) of the village of Quinto.
The valley is well known for its many lakes and wetlands: Lago Ritom (with dam 1.49 km2), Lago
di Cadagno (0.26 km2), Lago di Tom and seven other very small lakes.
Lake Cadagno is world famous for its meromixis, a special stratification due to “mineral rich”
springs in the lake and special (sulphur) bacteria http://en.wikipedia.org/wiki/Lake_Cadagno)
Because of its biological and geological richness, Val Piora is included in the Swiss Federal
Inventory of the Landscapes and Natural Sites of National Importance (BLN Inventar).
The region is also part of a European area for birdlife (Important Bird Area “CH027 Piora-Dötra”).
Six wetlands and a dry grassland area are of “National (biological) Importance”.
Near Cadagno is situated the “Centro Biologia Alpina di Piora” (Alpine Biology Center for higher
education and research) of Canton Ticino and the Universities of Zurich and Geneva.
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2 Climate
The climate of the Val Piora is intermediate between that of Airolo, situated in the main valley of
river Ticino, and that of St. Gotthard Pass.

Climate diagrams
according to Walter
and Lieth (1960-1967)
from Klötzli et al. (1973).
Near the dam of Lago Ritom at 1850 m resp. 1960 m, the annual average (1990-2011) for
temperature was 2.4 oC and that for precipitation 1568 mm. In Airolo, i.e. 825 m further down, the
average precipitation for the same period was 1658 mm (all data from Rampazzi et al. 2012). Thus,
Val Piora has a slightly continental climate; this is also reflected in its vegetation.

3 Geology
In the map below the main features of the complex geology of Val Piora are shown.
Gneiss and mica-schists
(in part with garnet and hornblende, Hornbkende-Garbenschiefer9

Calcareous mica-schists
(Bündnerschiefer)

Metagranitoids

Dolomite (saccharoid, zuckerkörnig)
and Rauwacke (dolomitic/calcareous)

Granodiorite
Granite

Phyllites (schists) with
garnet (Granat)

Geological map of Val Piora 1:500’000 (from map.geo.admin.ch).
On the North side of Val Piora there are acidic rocks of the Gotthardmassiv, on the South side
acidic and mixed rocks of the Lukmanier Decke (Penninische Decken with Bündnerschiefer). In
between are Triassic and Jurassic (Lias and Malm), i.e. Mesozoic rocks that are mainly calcareous
or dolomitic. Near Lago Tom one can observe the saccharoid dolomite (zuckerkörniger Dolomit)
that was feared to be an enormous problem for the construction of the NEAT tunnel, but was
fortunately not encountered.
The occurrence of both, acidic and calcareous rocks is one of the reasons for the great floristic
richness of Val Piora.
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4 The species richness of Val Piora
On 23-25 July 2010 “Giornate della biodiversità” (biodiversity days) were carried out in Val Piora:
in an area of approximately 20 km2, from 1850 m to 2773 m, over 50 scientists surveyed the
biodiversity of as many taxa as possible (Rampazzi et al. 2012). Table 1 shows that for a subalpine
and alpine region, Val Piora is very species rich: over 1/6 of the vascular plant flora and ± 1/3 of the
diurnal butterfly, nesting birds, and of the mammal species of Switzerland occur in the region.
Table 1. Species diversity of Val Piora, as assessed in earlier surveys and on the “Giornate della
biodiversità 2010” (after Rampazzi et al. 2012). According to Moser et al. (2002), 30 plant species are
included in the Red List (CR, EN or VU) of Ticino and Mesolcina (Region SA1), 8 in that of the whole of Switzerland;
34 species are protected at federal or cantonal level.
ANIMALS
Zooplankton

Spp.
33

Molluscs
Areneids (spiders)
Aquatic microinvertebrates
Odonata (dragonflies)
Orthoptera (crickets and grasshoppers)
Heteroptera (true bugs)
Homoptera (cicadas, aphids etc.)
Coleoptera (beetles)
Hymenoptera (bees, ants etc.)
Diurnal Lepidoptera (butterflies)
Diptera, only Dolicopodides (flies)
Total invertebrates

26
39
44
10
16
32
29
91
220
77
27
611

Fishes
Amphibians
Reptiles
Birds (among then70 nesting species)
Mammals
Total animal species

8
3
2
96
27
757

Rhyssa persuasoria
Sabre Wasp
Riesen-Schlupfwespe

Vipera aspis
Aspis Viper (poisonous)
Aspis-Viper (giftig)

Macroglossum stellatarum
Hummingmoth
Taubenschwänzchen

Cinclus cinclus
White-throated Dipper
Wasseramsel

PLANTS
Phytoplankton

97

Mosses and liverworts
Vascular plants

408
511

FUNGI + LICHENS
Basidiomycetes
Ascomycetes
Lichens
Total fungi + lichens

301
111
304
716

Animals+plants+fungi etc.

2512

Parnassius phoebus
Small Apollo
Alpen-Apollo

Tetrao tetrix
Black Grouse
Birkhahn

Pyrrhocorax graculus
Alpine Chough
Alpendohle

Capra ibex, reintroduced
Alpine Ibex
Steinbock

4

5 The botanical field trip
One of the steepest funiculars of the world (87.8% maximum slope) carries us from the Leventina
valley at 1008 m up to Piora at 1794 m.
Comprehensive information on the alpine flora and vegetation of Switzerland are given by Landolt (2012), Landolt and
Urbanska (1989) and Lauber et al. (2012 and App.). The scientific plant names are according to these authors.

The route of the field trip.
Walking time (without botanising!)
from Station Piora to Cadagno (lunch
break) 2-2.5 hours; back 2-2.5 h.

Stop 1: Along the road to lake Ritom the rocks alternate between acidic and calcareous.
On the acidic substrates stocks a species poor Picea abies forest (Norway Spruce, Fichte). On the
rocky open sites we find the magnificent Saxifraga cotyledon and Lilium bulbiferum ssp. croceum,
Laserpitium halleri (Haller’s Laser, Hallers Laserkraut), Veronica fruticans (Rock Speedwell,
Felsen-Ehrenpreis), Festuca varia (Coloured Fecue, Bunt-Schwingel), Silene rupestris (Rock
Campion, Felsen Leimkraut), Rhododendron ferrugineum (Alpenrose, Rostrote Alpenrose), and the
dwarf shrubs Calluna vulgaris (Heather, Heidekraut), Vaccinium species (Whortelberry & allies,
Heidelbeeren & Verwandte) and Arctostaphylos uva-ursi (Bearberry, Bärentraube).
On calcareous substrates: Senecio doronicum (Leopard’s-bane Groundsel, Gämswurz-Greiskraut),
Biscutella laevigata (Buckler Mustard, Brillenschötchen), Sesleria caerulea (Blue Sesleria, KalkBlaugras), Saxifraga paniculata (= S. aizoon, White Mountain Saxifrage, Trauben-Steinbrech), S
cuneifolia (S. with wedge-shaped leaves, Keilblättriger Steinbrech), Kernera saxatilis (Kernera),
Polygala chamaebuxus (Shrubby Milkwort, Buchsblättr. Kreuzblume), Helianthemum nummularium
s.l. (Rock-rose, Sonnenröschen), Globularia cordifolia (Heart-leaved G., Herzblätrige Kugelblume),
Gypsophila repens (G., Kriech. Gipskraut), and many other species.

Lilium bulbiferum ssp. croceum,
Aquilegia alpina,
Fire Lily, Feuerlilie
Alpine Columbine, Alpen-Akelei

Saxifraga cotyledon,
Pyramidal Saxifrage, Strauss-Steinbrech
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Where water drops from the rocks: Tofieldia calyculata (Greater Tofieldia, Liliensimse), Parnassia
palustris (Grass-of-Parnassus, Sumpf-Herzblatt), Pinguicula vulgaris (Common Butterwort,
Gewöhnliches Fettblatt) and Saxifraga aizoides (Yellow Saxifrage, Bewimperter Steinbrech).
Stop 2: Moist slope. Alnus viridis (Green Alder, Grünerle) forms thickets in which grow Aquilegia
alpina, Aconitum vulparia aggr. (Yellow Wolf’s-bane, Gelber Eisenhut), Polygonatum verticillatum
(Whorled Salomon’s Seal, Quirlblättriger Salomonssiegel), Thalictrum aquilegiifolium (Columbineleaved Meadow Rue, Akeleiblättrige Wiesenraute) and Dactylorhiza majalis (Broad-leaved Orchis,
Breitblättriges Knabenkraut), Viola biflora (Two-flowered Violet, Gelbes Berg-Veilchen), Valeriana
tripteris (Three-leaved Valerian, Dreiblatt-Baldrian), Trollius auropaeus (Globeflower, Trollbluma).
In grassy sites: the large candelabra of Gentiana lutea (Yellow Gentian, Gelber Enzian), a species
overexploited for liqueur production (from the roots), but now protected.
Stop 3: The Dam of Lake Ritom (1850 m), constructed in 1918 and elevated 23 m in 1950, lead to
the present size of the lake (1.5 km2). On its North side: at lower altitude basic substrates, higher up
gneiss and different acidic schists; on the South side gneiss and other acidic substrates, and behind
the lake dolomite, limestone and other basic substrates. On the South slope along the lake are
subalpine pastures created many centuries ago by deforestation of the climax forest of Pinus cembra,
Picea abies and Larix decidua with Rhododendron ferrugineum etc., and subsequent grazing; on the
North slope ±unmanaged forest of the same species and thickets of Alnus viridis.
At what altitude is the natural timberline?
Why an excursion to Val Piora? Because of its high biodiversity. 7 Reasons for the latter?
Stop 4: BIODIVERSITY. The dry cattle pasture on the South exposed slope near Lake Ritom is
protected by Swiss Federal law, because of its richness of rare plant species
Table 2 Species list of a ± homogeneous pasture at Alpe Ritom. 1865 m, 20o SE, plot of 1 m2.
Coordinates ca. 694’883/154’932. Slightly acidic alpine brown earth.
Festuca nigrescens (F. rubra aggr.)
Briza media
Poa alpina
Anthoxanthum odoratum s.l.
Dactylis glomerata
Carex sempervirens

Schwarzwerdender Schwingel
Zittergras
Alpen-Rispengras
Ruchgras
Knaulgras
Immergrüne Segge

Red Fescue s.l.
Quaking grass
Alpine Meadowgrass
Sweet Vernal Grass
Cock’s Foot Grass
Evergreen Sedge

Paradisea liliastrum
Crocus albiflorus
Coeloglossum viride
Dactylorhiza majalis
Gymnadenia conopsea

Paradieslilie
Frühlings-Krokus
Grüne Hohlzunge
Breitblättriges Knabenkraut
Langspornige Handwurz

St. Bruno’s Lily
White Crocus
Green Frog Orchis
Broad-leaved Orchis
Fragrant Orchis

Lotus corniculatus (alpinus?)
Trifolium montanum
Trifolium alpinum
Oxytropis campestris
Astragalus alpinus
Astragalus penduliflorus
Anthyllis alpestris
Hippocrepis comosa

Hornklee
Berg-Klee
Alpen Klee
Alpen Spitzkiel
Alpen-Tragant
Alpenlinse
Alpen-Wundklee
Hufeisenklee

Bird's-foot Trefoil,
Mountain Clover
Alpine Clover
Yellow Oxytropis
Alpine Milk-vetch
Droopy Milk-vetch
Alpine Kidney-vetch
Horseshoe Vetch

Pulsatilla vernalis
Pulsatilla apiifolia
Soldanella alpina
Primula farinosa
Plantago media
Ranunculus montanus s.l.
Hieracium pilosella s.l.

Pelz/Frühlings-Anemone
Yellow Pasqueflower
Alpen-Soldanelle
Mehlprimel
Mittlerer Wegerich
Berg-Hahnenfuss
Kleines Habichtskraut

Spring Pasqueflower
Schwefelanemone
Alpine Snowbell
Bird’s-eye Primrose
Hoary Plantain
Mountain Buttercup
Mouse-ear Hawkweed
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Galium anisophyllum
Potentilla verna s.l.
Cirsium acaule
Euphorbia cyparissias
Achillea millefolium
Taraxacum officinale aggr.
Leucanthemum vulgare s.l.
Thymus serpyllum s.l.,
Helianthemum nummularium s.l.,
Myosotis alpestris
Solidago alpestris
Daphne mezereum
Daphne striata
Sacbiosa lucida
Polygonum viviparum
Vaccinium myrtillus
Alchemilla (im Val Piora 7 Arten)

Alpen-Labkraut
Frühlings-Fingerkraut
Stängellose Kratzdistel
Zypressen-Wolfsmilch
Gewöhnliche Schafgarbe
Gewöhnlicher Löwenzahn
Wiesenmargerite
Feld-Thymin
Sonnenröschen i.w.S.
Alpen Vergissmeinnicht
Alpen Goldrute
Echter Seidelbast
Gestreifter Seidelbast
Glänzende Skabiose
Knöllchen-Knöterich
Heidelbeere, Blaubeere
Frauenmantel und Silbermantel

Dry grassland at Alpe Ritom on 7.7.2011 (Photo E. Mittelholzer).

Dwarf Bedstraw
Spring Quinquefoil
Stemless Thistle
Cypress Spurge
Common Yarrow
Common Dandelion
Oxeye Daisy
Wild Thyme
Rock-rose
Alpine Forget-me-not
Alpine Goldenrod
Common Mezereon
Straited Mezereon
Bright Scabious
Alpine Bistort
Blueberry
Species of Lady’s-mantle

Astragalus leontinus (Lienzer =Tiroler Tragant,
Tyrolean Milk-vetch) is very in the Central Swiss
Alps. It is differentiated from the other Astragalus
spp. by its bluish violet flowers that are only 12-15
mm long, and by leaves with 6-9 pairs of leaflets.
Grows on calcareous scree, alluvial soils, in open
forests.

Over 100 plant species (including mosses) can be found in these grasslands. > 40/ m2
How do all these different plant species coexist?
1. Different phenologies (seasonal appearance) reduce competition (e.g. Crocus in April-May, Orchids in May-June).
2. Different rooting depths reduce competition (e.g. Nardus 1 m deep, Geum 15 cm).
3. Cattle (red deer and chamois) mainly graze the individuals of tall species, and thus enable the species of smaller size
to survive.
4. Cattle trampling and excretions create different niches: plant species with different requirements can coexist.
5. Small mammals like the Common Vole (Microtus arvalis, Feldmaus) create different microhabitats enabling different
plant species to coexist: selective grazing, gangways, nutrient rich sites, gaps that have partly shady borders and sunny
centres enabling different species to establish.(During winter ¼ of the surface of the grassland is strongly influenced
by small rodents)
6. Years with drought, long snow cover, or late frost favour or damage different species, enabling their coexistence.
7. The individuals of some species like Nardus, Geum montanum and Scabiosa lucida spread in only one direction and
die on the opposite side: this creates different niches for the accompanying species.
Additionally, positive interactions among the species play an important role (Gigon 1999).

Discussion of “Struggle for existence”, “Kampf ums Dasein”, Competition (See Keddy 1989)!
How can there be a sustainable yield (= “nutrient export” with milk, cheese and meat) without
any nutrient import with fertilizers?
Nitrogen balance as an example: Main export with yield: 10-15 kg N/ha yr. Main imports:
N-deposition (precipitation + dry) 10-15; N-fixation by Fabaceae (≥7 spp.) 2-5 kg N/ha yr.
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Stop 5: Alpine species on acidic and on calcareous substrates near Lago di Tom (1950-2022 m).
On acidic habitats, we find the species shown below and many others like Campanula barbata
(Bearded Bellflower, Bärtige Glockenbl.) and Potentilla aurea (Golden quinquefoil Gold-Fingerkraut).

Geum montanum
Nardus stricta
Alpine Avens, Berg-Nelkenwurz Matgrass, Borstgras

Gentiana acaulis
Stemless G. Stängelloser Enzian

Trifolium alpinum
Alpine Clover Alpenklee

On the calcareous substrates we find the species shown below, and many others.

Aster alpinus
Alpine Aster, Alpen-Aster

Sesleria caerulea
Dryas octopetala
Blue Moor Grass, Blaugras Mountain Avens, Silberwurz

Silene acaulis
Moss Campion, Polsternelke

Why is the vegetation on acidic substrates like gneiss or schists so different from that on
carbonate i.e. basic substrates like limestone and dolomite?
In the eastern Alps, Gigon (1987) showed experimentally that the main “obstacles” preventing species from acidic soil to
occur on carbonate substrates are abiotic factors, mainly soil chemistry. The main “obstacle” preventing the (specialized)
species of carbonate soil from occurring on acidic soil is root competition (biotic factor) from the species that are better
adapted to acidic substrates. Without competition, many “limestone species” can grow on acidic mineral soils.

Causes for the floristic differences
between the alpine vegetation on
silicate and that on carbonate soils
on South slopes near Davos in the
Eastern Swiss Alps (from Gigon
1987).
Nardetum = Nardus community
Seslerietum = Sesleria community
G. koch = Gentiana acaulis

8
On the rocks high above lake Ritom grows Stipa pennata (Feathergrass, Federgras), a species with continental (eastern)
distribution; near S. Carlo and Cadagno di fuori the tall Stemmacantha rhapontica (Giant Knapweed, RiesenFlockenblume = Alpen-Bergscharte).

Stop 6: The wetlands at Cadagno di fuori (1920 m) are protected by Swiss Federal law. The map
shows different bog types with Sphagnum (Peat Moss, Torfmoos), and communities with Eleocharis
(Spikerush, Sumpfbinse) and Trichophorum (Deer-grass, Haarbinse) or Carex species (Sedges,
Seggen). In some parts there are herds of Phragmites australis (Common Reed, Schilf). Chives
(Allium schoenoprasum, Schnittlauch) has its natural habitat in (sub)alpine wet grasslands.
Vegetation map of the wetland of Cadagno
di fuori by Geissler and Selldorf (1986).
Since then, several drainages are not
functional any more, and the eastern and
the southern parts are irregularly mown,
but probably not fertilised any more.
For protection, the central zone is
surrounded by a “nutrient buffer zone”
preventing nutrient imports.

This vegetation map is
based on 50 vegetation
relevés similar to that of
Table 2 of (0.25)-4-9-(25)
m2 (depending of the
community), and on three
transects with a total of 40
relevés of 4 m2each.

The complex pattern of the vegetation originates from the meandering of little brooks, small
landslides and drainages. Geissler and Selldorf (1986) found 100 moss and liverwort as well as > 100
vascular plant species. Rare carnivorous species live in and near this wetland: the white Pinguicula
alpina, the blue P. leptoceras, and the species shown below.

Pinguicula vulgaris (Butterwort, Fettkraut) and Drosera rotundifolia (Sundew, Sonnentau) with sticky leaves or sticky
glandular hairs that trap insects, and Utricularia (Bladderworth, Wasserschlauch) with its underwater Daphnia-traps.
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Stop 7: Other vegetation types near Cadagno di fuori. On nutrient rich wet soils, we find a tall
forb community (Hochstaudenflur) with Ranunculus aconitifolius (Aconite-leaved Buttercup,
Eisenhutblättriger Hahnenfuss), Trollius europaeus (Globeflower, Trollblume), Pedicularis recutita
(Skinned Lousewort, Trübrotes Läusekraut), Veratrum album (White False-Helleborine, Weisser
Germer), Rumex alpinus (Monk’s Rhubarb, Alpen-Ampfer), Peucedanum ostruthium (Masterwort,
Meisterwurz) and Deschampsia cespitosa (Tufted Hair-grass, Rasen-Schmiele).
The North slope near the road is dominated by the shrubs of Rhododendron ferrugineum (Rustleaved Alpenrose, Rostrote Alpenrose), accompanied by Pulsatilla vernalis (Spring Pasqueflower,
Frühlings-Anemone), Astrantia minor (Small Masterwort, Kleine Sterndolde) and other species.
Stop 8: The forest and thickets on the North exposed slope near Lake Ritom are very different
from the vegetation on the South exposed side; the former has a lower irradiance and thus a longer
snow cover and greater moisture; furthermore, the sites are more rocky so that the soils are not well
developed. Forests with Picea abies (Norway Spruce, Fichte, Rottanne), Larix decidua (Larch,
Lärche), Sorbus aucuparia (Rowan, Vogelbeerbaum), and Pinus cembra (Arolla Pine, Arve), a tree
species showing that the climate of Val Piora is slightly continental. In these forests: Rhododendron
ferrugineum (Alpenrose), Vaccinium myrtillus (Blueberry, Heidelbeere), Rubus idaeus (Raspberry,
Himbeere), Oxalis acetosella (Wood Sorrel, Sauerklee), Lycopodium annotinum or clavatum
(Clubmoss, Bärlapp), Hylocomium splendens (Stairstep Moss, Etagenmoos), Polytrichum cf.
formosum (Common Hair Moss, Schönes Widertonmoss) etc. Most interesting are the many tall forbs
(Hochstauden) in the moist thickets of Alnus viridis (Green Alder, Grünerle).
Veratrum album ssp. lobelianum
Rumex alpestris (= R. arifolius)
Polygonatum verticillatum
Streptopus amplexifolius
Achillea macrophylla
Adenostyles alliariae
Peucedanum ostruthium
Epilobium angustifolium
Saxifraga rotundifolia

Cicerbita alpina
Blue Sow-thistle, Alpen-Milchlattich

White False-Helleborine
Mountain Dock
Whorled Salomon’s Seal
Twistedstalk
Large-leaved Yarrow
Hedge-leaved Adenostyle
Masterwort
Fireweed
Round-leaved Saxifrage

Athyrium disentifolium
Alpine Lady-fern, Gebirgs-Frauenfarn

Weisser Germer
Berg-Sauerampfer
Quirlblättr. Salomonssiegel
Knotenfuss
Grossblättrige Schafgarbe
Grauer Alpendost
Meisterwurz
Wald-Weidenröschen
Rundblättriger Steinbrech

Gentiana purpurea
Purple Gentian, Purpur-Enzian

Why are these tall forbs so dominant?
The habitat is at the bottom (thus nutrient import) of a shady rather wet North exposed slope.
Furthermore, Alnus viridis fixes nitrogen with Actinomycetes in its root nodules; all this creates a
favourable environment for tall, thin large-leaved forbs. An additional reason could be that the site
was never managed; so no nutrients were exported.
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Only three neophyte species were found in Piora Valley. (Neophytes = IAS, invasive alien species
of plants, nicht-einheimische wild wachsende Pflanzenarten, i.e. plant species mostly from other
continents that grow spontaneously outside their natural range after their deliberate or accidental
introduction by man after the year 1500 [“discovery” of America in 1492]). The species are:
Matricaria discoidea = M. matricarioides (Pineappleweed, Wild Chamomile, Strahlenlose Kamille),
Artemisia verlotiorum (Chinese Mugwort, Verlot’scher Beifuss), and Oenothera biennis s.l. (Evening
Primrose, Nachtkerze).
Why only so few neophyte species?

7 References (not all cited in the guide)
Rampazzi F, Tonolla M, Peduzzi R (eds.) (2012) Biodiversità della Val Piora. Memorie della Società ticinese di scienze
naturali e del Museo cantonale di storia naturale 11, 1-279.
Biodiversity of animals, plants, fungi, and protista, as well as detailed descriptions of climate, geology, history,
vegetation, agricultural management etc. (In Italian with abstracts in English)
Ellenberg H, Leuschner C (2010) Vegetation Mitteleuropas mit den Alpen. 6th ed. Ulmer, Stuttgart
Geissler P, Selldorf P (1986) Vegetationskartierung und Transektenanalyse im subalpinen Moor von Cadagno di fuori
(Val Piora, Ticino). Saussurea 17, 35-70.
Gigon A (1981) Koexistenz von Pflanzenarten, dargelegt am Beispiel alpiner Rasen. Verh. Ges. f. Ökologie 9, 165-172.
Gigon A (1987) A hierarchic approach in causal ecosystem analysis: The calcifuge-calcicole problem in alpine
grasslands. In: Schulze E-D, Zwölfer H (eds) Potentials and limitations of ecosystem analysis. Ecol. Studies 61, 228244. Springer, Berlin.
Gigon A (1999) Positive Interaktionen in einem alpinen Blumenpolster. Bericht des Reinh.-Tüxen-Gesellschaft,
Hannover, 11, 321-330.
Keddy P A (1989) Competition. Chapman & Hall, London. 202 pp.
Klötzli F, Meyer M, Züst S. (1973) Exkursionsführer. Val Piora. pp. 73-79 in Landolt, E. (ed.) Pflanzengesellschaften
nasser Standorte in den Alpen und Dinariden, Veröff. Geobot. Inst. ETH, Stiftung Rübel, Zürich 51,1-214.
Koch W (1926: Die höhere Vegetation der subalpinen Seen und Moorgebiete des Val Piora. Z. Hydrobiol. 4,131-175.
Körner C (2003) Alpine plant life: functional plant ecology of high mountain ecosystems. 2nd ed. Springer, Berlin.
Landolt E (2012) Unsere Alpenflora. 8th ed.. Schweizer Alpenclub. 341 pp + 544 plant photographs.
Landolt E, Urbanska K M (1989) Our Alpine Flora. SAC Publications. 303 pp + 480 plant photographs.
Lauber K, Wagner G, Gygax A (2012) Flora Helvetica. 5th ed. Haupt, Bern.
Moser DM, Gygax A, Bäumler B, Wyler N, Palese R (2002) Rote Liste der gefährdeten Farn- und Blütenpflanzen der
Schweiz. BUWAL, Bern.
Peduzzi R, Krüsi E, Guscetti G, Jelmini V, Dolfini A, Barudoni F (2009) Sentiero didattico Lago Ritom. Funicolare
Ritom S.A. 44 pp.
Valsecchi A (2008) Piora, il parco dei laghetti alpini. Funicolare Ritom S.A. 72 pp.
Walter H, Lieth H (1960-1967) Klimadiagramm-Weltatlas. Gustav Fischer, Jena.
Internet and Apps
www.infoflora.ch/de/daten-beziehen/artenliste-5x5-km.html Plant species liste of the 5 km x 5 km plots 690/150;
695/155
www.ritom.ch/de Informationen und schöne Bilder zur Val Piora.
Fauna e flora della Valle Bedretto (auch auf deutsch). 6 pages with data and photographs compiled by Gigon A, GigonFehér, M. www.bedretto.ch
Repubblica e cantone Ticino, Consiglio di Stato ( 2002) Piano regolatore cantonale delle torbiere di importanza
nazionale. 170 pp. Cadagno di fuori pp. 29-37.
http://www4.ti.ch/fileadmin/DT/temi/biodiversita_natura_paesaggio/documenti/PR_protezione_torbiere.pdf
App. Flora Helvetica
Most plant photos are from the internet.
A.G. 30.6.2014

