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Flora of North Norway:
Pinguicula villosa L. Fma_g_m:mommmv

Torbjgrm Alm

Dept. of botany, Tromse museum, University & Tromse, N-g037 Tromsa;
a-mail: torbjorn @imv.uit.no

ABSTRACT

I3 . ’ &
Alm, T, 2000: Flora of North Norway: Pinguicula villosa L :.mn:usm:mnmm&. Polarfiokken 2
, T. :

(2): 193-205.

Distribution, ecology, history

m a.s..

INTRODUCTION

i i st i i rizing
This paper is the first in a series summar;
data on the flora of North Norway. Pinguicula
villosa L. is by far the rarest of the three
Pinguicula species found here.

TAXONOMY

Pinguicula villosa belongs to mccmm:cm Pingui-
cula, which aiso includes the widespread P.
vulgaris L. They are not closely a._m,ma._ P.
villosa is the only member of section Nana
(Casper 1062:41, 1966:41, mm..mo:_m:mﬁ 1988,
Legendre 2000:84). P. villosa 18 probably one

and ethnobotany of Pinguicula villosa L. c_._‘__zo%

f i distinctly eastern distribution 11

are summarized. The species .:mm a : tion
w_mnummnm:%m extending into Norway in the J.m north ﬁsuam_ﬁx %%Meﬁmmmﬂ
_ f Southern Norway. In NO "
Troms) and the easternmost part of S0t ol
] i interi Sphagnum hummocks
ainly found in the interior areas, growing on Sona

_M _cmﬁc m) on oligotrophic mires, offen palsa bogs; from near sea level to 564

of the oldest members of the genus {Caspar
1962:45, cf. Warming 1886:34).

P. villosa is easily recognized, and can hardly
be confused with the wo other species :u..a.
pina and P. vulgaris) found in Fennoscandia.

P. villosa shows littie variation. Egﬁ.:.osmﬁ
specimens (f. albifiora) may oceur (Feodin 1915
129), but have not been ao.oama from North
Norway; neilher has a form with gmnng.ma stem
and two flowers, lus. ramosa, described by
Casper (1952:44).

Warming {1886:27-37) carried out & Qmﬁmd_.ma
investigation of the morphelogy m:a‘ floral bio-
logy of P. villosa, based on chservations made
at Alta, Finnmark. Figures based on the Alta
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specimens are also reproduced in Heida (1912

473-474).

The only chromosome count available for P,

y (2n=12) derives from material
collected at Dovre in SE Norway (Knaben &mw.

viflosa in Norwa

147),

PHYTOGEOGRAPHY

ﬂ.__s tolal area of P. villpsa is circumpolar and
o_.acacoamu_ but with a farge disjunction in W
m_cm.:m (Casper 1962:44, 1966:42, 45: Hultgn
& Fiies 19864:658, 1986b:1127). The species’
three main areas of distribution cover northemn
mmazo%m;am and adjacent NW Russia, E Sibe-
ra to Kamtchatka, and the arelic m_.mwm of N

America. It is absent from Gr
eenlan
other arclic istangs. and mos!

Within Fennoscandia, P, vilf

to nartheastern distribution %MM Wwﬂwﬂ:mmw mwﬂ
berg el al. 1957:186, Hultén 1971412 _s%mm-
cwa mﬂ.m_.. 1992:420). Conlrary to P. m_@:m P
villosa is mostly restricted o the eastern m.am.
of the Scandinavian mountain chain (Lagerberg
ef al 1857:186). The species is frequent in the
northern parts of Finland ang Sweden, extend-
Ing norlhwestwards into the interior wamm of

Northern Norway, and so i
Nortt f uthw
Interior of SE Norway. Feivardoio the

DISTRIBUTION IN NORTH NORWAY

in North Norway, P. vitfosa is only known from
the two northernmost counties {Troms and Finn.
mark). Il m.ro:_a be searched in Nordland as
Some stations in northern Swaden mucs.mo:
the border {cl. Multén 1971:412).

nz Troms county, P. villosa is & rare species, so
mm_‘ reported from 14 slalions, mastly along __:m
wedish border {Benum 1958:346 and map

490, <2.a: 1977:13, Engelskjen & Skiite 1 995:
5.3. It is more frequent in Finnmark 8::@.
.cm__._.@ recorded from numerous stations at Sm
interior plateay Amz:am%ms.aq&, extendin,
northwards 1o the fiord areas of Alia vo%
anger and Lebesby, and to the :onrms.mam of
the Varanger fjord, Eas Finnmark.

The :ﬂ_ record in North Norway is a coflection
Emam in "Varanger', East Finnmark by Chr
Hzm_asm_._. mentioned by Gunnerus :dm.w:”
_.m <ma:@:m missa a pl. V. D, Weldingh mim..
sima®; ¢f, Dahl (1893:57). The %mo_sm_a has

not been preserved (of
oy (cf. Krovoll & Nettelbladt

List of stations

The fist includes herbarium specimens in BG
__“. 0. TRH & TROM, m:.a stations mentioned 3_

eralure, plus some figld notes, Material in
o.%mﬂ :.m&m:m is only incorporated if details are
given in literature sources, e.g. the lists of

Specimina visa in the mong
(Tot2. o5t : graphs of Casper

TRoMs

Bardu. m.._méméowaw Coardajavri (31.07.1979. £
Engelskjan & T. Engelskjon, TROM 104902). Leina.
valn NE: Oslovdrag {27.07.1979, T Engelskjen
TROM 104898). Leinavatn E: Coalbmevadda, 500m
&1, (20.07.1975, 7. Engelskjon, TROM 104301),
Gaskaordaluokla, 500 m s/, (29.07.1079, E
Engelskjon & T. Engelskian, TROM 104903). For
::.52 details on the stations in Bardu, see mr |
skjon (1984:129-130), S

Miéiselv. Milselva: Beinal
: vdalen, Juliulsiad (22.07
Mmmm. L_.a. Notman, O & TROM 104899); on _:M soulh
: e of Beinelva according lo Norman (1900:865)
sw_mh (1865, J.M. Norman, O), at the foo! of the

ain i
oo, according to Norman (1868:295, 1900
@vre Dividal nalional : mi i

) park: mire & fililg vi-
foss, E.m_am of Divielva (27.06.1973, x..ow_wwﬂwmm_,.‘.__
Engelskjon & S. Spielkavik, TROM 104900),

Storfjord. Signaldalen: Mannfjellel, NW part, ca. 500
m_._mm. I. (R. Auotsalg 10.08.1958, H). Skibotn: mirg
-5 km SE of the crossroads to Clderaly camping

T

{03.07.1973, T. Engelskjen & 5. Spjelkavik, TROM
104906). Skiboindalen: Helligskogen: Dapmollatty,
355ma.s.l. (08.07.1995, T. Engelskipn, H.B. Gjarum,
0. Skifle, B. Yurisev & M. Aasen, TROM 42652),
above Helligskogen, al the path to the Ditnujavri area
(22.07.1957, S. Sivertsen, TROM 104905); mires W of
Gélggojavri {(11.08.1836, P. Benurn, TROM 104904).

Nordrefsa. NjalladvZi, below Gieddeoaivi (06.08.
1984, H. Satra/Bot, exc., TROM 45830); probably
idenfica! to the station given as Hoakkanjévri in the
excursion reporls (Szelra 1984:176, 1988:190).

Kvanangen. Brennbukt, 213 m a sk (15.08.1882,
J.M. Norman, see Norman 1900:865).

FINNMARK

Afta, Kafjord (1841, M.N. Biytt, O; undated [18417],
anonymous [M.N. Biytt?], BG; Lund 1842:107, Biyt
1874:816, Norman 1900:865, Dahl 1934:396), same
area, "on the mountains” (1841, N. Lund, TRH}.

Bossekop {1821, J.W. Zetiersledi, LD; 08.07.1885,
8. Strom, TROM 127458; 09.07.1885, S, Malter, O,
Warming 1886:28, Heide 1912:473-474, Dahl 1934:
398).

Altaelva: Ralpas {19.07.18787, J.M. Norman, TRH;
undated, JM. Nemman, O; 27.07.1900, R.E. Fridtz,
0; 19.07.1903, 0. Dahl, 0J; lo 400 m a.s.1. according
to Dahl 1934:396). Lille Raipas (27.07.1900, R.E.
Fridtz, O). @vre Raipas (19.07.1878, J.M. Norman,
BG & 0; 27.07.1878, J.M. Norman, TRH; Dahl 1934
396); according lo Norman {1900:865) also recorded
17.07.1878, at two stations, 115 and 211 m a.s.l.

Peska {1852, J.M. Norman, BG; undated, J.M. Nor-
man, BG & O; Dahl 1934:396), according to Normar:
(1868:295, 1900:865) above the tree-line.

Eibydalen: RavitadvérrifMelletoppen {(17.07.1013,
0. Dahl, 0Y; below RavitadvarrifHelleloppen (06.08.
1968, H.B. Gjzerum, TROM 48584; Dahl 1934:396};
Vuoludvarr (25.07.1913, 0. Dahl, O}

Gargia: Stillelva 3 km N of Gargia fjellstus, N side
(25.07.1955, A. Danielsen, BG); Stillelva, 1 km W of
Gargia fellstue, 150 m a.s). (29.07.1955, J. Lid, O);
Sitelva, S side, ¢a. 3 km from Gargia fjellstue, slope
below Midtfijellet (25.07.1955, O.1. Reonning, TROM
127713); gorge 2 km N of Gargia fjellstue, 200 m a.s.l.
{29.07.1955, J. Lid, O); Gargladalen, 125 ma.st. (un-
dated, J.M. Norman, nol., see Norman 1900:865,
Dahl 1934:396); 1 km W of Gargia fiellstue, at Grenn-
Asen/Ruonanjunni (26.07.1955, 0.1, Renning, TROM
127712); at Joatkkajohka (17.07.1982, L. Melster &
0. Skifle, TROM 127723).
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Tverrelvdalen: Borras (07.07.1913, O. Dahl, Q).

"Alten” (1841, M.N. Blylt, G; 1841, N. Lund, not.,
see Lund 1842:107; undated, J.M. Norman, BG & O;
Brooke 1827:151); "Allenfiord” area (Marlins 1848:
98, 135).

GuovdageaidnuwKautokeino. Beaskkadas: southem
part towards Lainetjavri (1821, JW. Zelterstedt, not.,
Zeterstedt 1822:159, Blytt 1874:816, Norman 1900:
865); AkSoluoppal, 475 m a.s.l. (27.07.1955, J. Lid,
0.

Suolovuepmi: at the mountain fodge {29.07.1955,
A. Danielsen & K. Feegri, BG); Unna Suolojavras,
rsire below Borri (31.07.1868, S. Siverisen, TROM
127720).

Guovdageaineatnu/Kautokeinoelva: al Virdnejavri
(08.07.1974, 0. Gjmrevoll, TRH}.

Gabardasjonka: Junttejavei (26.07.1955, J. Lid, O).

GuovdageaidnuKautokeino: Labbessuoly, 2 km
narth of the village, 320 m a.s.l. {27.07.1935, J. Lid,
0), mire 1 km north of the village (26.07.1855, J. Lid,
0); "Kautokeinofiellet” (27.07.1955, Q. Gjzrevell, G},

Lahpojohka: Vuottasjdvii, Mohkkejévri and Lakpo-
javii (10.-11.08.1900, O. Dahl, O; ¢f. Dahl 1334:396).

Anarjohka: Sutiesvuopmi (08.07.1969, S. Siverisen,
TROM 127719); Bosmmiidjdvirit, lower lake (04.07.
1969, S. Sivertsen, TROM 127718). Skiehédanjohka:
oullel of Njuclasjohka (25.07.1969, S. Siverisen,
TROM 127717).

@vre Anarjokka/bajit Anarjohka national park, fre-
quenl (Siverisen 1976:34 & 51), found in UTM grid
squares MS 01, 02, 03, 04, 11, 12, 13, 14, 21, 22,
and 23.

Porsanger, Stabbursdalen national park (Ryvarden
16720:80); Stabbursfossen (07.1935, C. Platou, O
96829); Stabbursnes {05.07.1898, A. Landmark, O,
Dahl 1934:396).

Vesterboln {30.07.1900, O. Dahl, 0); Oldereide!
{30.07.1900, O. Dahl, O & TRH; Dahl 1934:396).

Lakselva: below Meardevarri, opposite Reviossnes
(11.07.1801, 0. Dahy, G; 05,067.1816, 0. Dahl, 0; Dan!
1934:396); Luoftevéri (08.07.1916, O. Dahl, Q)
Lakselva area (Melster 1981:28).

Skuwanvarri/Skoganvarre: tam in Caaviresjchka
at Geavrrestohkka (15.07.1961, S. Siverisen, TROM
127724).

Brennelva: Roh&éivuopmi (Svalastoy 1995:34).

Kérdsjohka/Karasfok. IdjajavriNativatnet, S end
{24.07.1958, Q. Gjmrevoll, TRH); Cahppesjavrrit, NE
of the road {23.07.1858, 0. Gjzrevol,, TRH).
Karagjohka/Karasjok (19.07.1885, G. Balke, BG &
0; 07.1885, G. Balkke, BG & TROM 127714}, dkm §
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of the setllement (18.06.1963, B. Malhiesen, TROM
127715).

Androka: I3korasjohka {26.07.1910, V. Oliita, H:
10.07.1853, 5. Sivertsen, TROM 127716); same area,
al the foot of Dilljavari (30.08.1955, S. Sivertsen,
BG).

Gvre Anarjokka/bajil Andrjohka national park, {re-
queni {Siverisen 1976:34 & 51), found in UTM grid
squares MS 25 and 34,

Lebesby. lfjord, small mire af the {jord head (27.07,
1965, L. Ryvarden, TROM 127721; Ryvarden 1967
60j.

Dealnu/Tana: DealnuiTana river: Birkelund (01.08.
1857, .M. Fries, O; Biytt 1874:816); Langnes {01.08,
1857, T.M. Fries, LD & 0; 15.07.1855, C. Sommer-
felt, O; 01.07.1858, C, Sommerelt, O; 07.07.1858,
C. Sommeriell, O; Blytt 1874:816). Ruoslefielbma:
Langnesmyra {15.07.1855, C. Sommerelt, 0: Norman
1900: 865); Rassejohka (1 1.07.1859, C. Sommerelt,
0O); see also Fries {1858:58, 1865:43).

Holmifellet/Suolovarr, W side {10.08.1968, L.. Ry-
varden, Q).

Leavvajohka: Sardsksidi, al Leavvajohka (21.07.
1965, L. Ryvarden, H & 0), same area, W side of
Sardskdidi near Leawajohka {21.07.1965, L. Ryvarden,
TROM 127748); W side of Saraskaidi about Skmw
ol the L.eavvajohka mountain lodge, large mire ca, 300
m a.s.l. (17.07,1965, L. Ryvarden, TROM 127750);
Rastligéis (undaled, P.v. Deinboll, O); below Rastti-
g4isA (17.08.195, P. Kallio & O. Skifte, TROM 72921);
Geaidnojohka, small mire al the § side of the hitl {on
older maps given as 325 m as.l} E of hill 282 m
asl, 3 km from the oulle! in Leavvajohka (13.07.
1865, L. Ryvarden, TROM 127745); same area, small
mire 2 km from the outlet in Leavvajohka (12.07.1965,
L. Ryvarden, TROM 127746): Jurbaoaivi, E side,
above Geaidnojohka, al a small mire, 200 m a.sl,
(11.07.1965, L. Ryvarden, TROM 127747). Dordne-
fohka, at the oullet in Deatnu/Tana (26.07.1984, L.
Ryvarden, TROM 12775%; 20.07.1965, L. Ryvarden
TROM 127749),

Buolbmdt/Polmak: befow Vuohppevéri (06.08.1917,
0. Dahd, 0; Dahl 1934:398).

Stote Leitpollen: Handjohka, lower course (18.07.
1968, L. Ryvarden, 9)3

“Tana” (undated, N. Lund, BG & 0. Lund 1846:39).

Vadsg: Kiby: Kibymyra (22.07.1 966, B. Vorren & K.-
D. Vorren, THOM 127752).

Unjdrga/Nesseby: Morlangnes (Blytt 1874:816, Dah?
1934:396), both probably relerring 10 a find made "be-

’

hind" Storljellel by T.M. Fries and Chr. Sormmerfelt
(Norman 1900:865). Nyborg (Schiibeler 1886:129);
same sile, mire (27.07.1965, L. Ryvarden, TROM
127722). Varangerbotn, *i starste Meengde” ['in the
greatesl quantity’} (Semmerfell 1799:1189, cf. Biyt
1874:816, Norman 1900:865, Dahl 1934:396, Alm
1992:232-233).

Skjdholmen/Vrjavuonsucly (A-A. Arhhenius 1880,
not., see Alm & Piirainen 1997:51 & 60).

Sor-Yaranger: Neiden: Feerdesmyra (23.07.1 965,8.
Vorren & K.-D. Vorran, TROM 1 27728; Vorren 1979h:
167, 177, Fremstad 1 984:33).

Murtkelva: hillside above Munkely (05.08.1968, G.
Bréthen & T. Engelskjon, TROM 1 27736); at the lower
course of Munkelva (undated, J M. Norman, nol., see
Nosman 1900:866, Dahl 1934:396).

Skogersya: in the valley § of Skogerayloppen, 50
m a.sl. (03.08.1968, G. Bralthen & T. Engelskjon,
TROM 127739); al the tam S of Skogereyloppen, ca.
150 m a.s). {03.08.1958, G. Bréthen & T. Engetskjon,
TROM 127743); at Revholmen {03.08.1968, G. Brilhen
& T. Engelskjen, TROM t27740).

Kirkenes: Postmestervatn {02.07.1938, H. Holm-
sen, 0).

Pasvik: betwaen the inner end of Langvannel and
Svanvik (23.07.1908, A, Landmark, 0), same area,
frequent along the road {Norman 1900:866); W of
Svanvik (13,07.1890, A. Landmark, O); Svanvik
(18642, J.M. Norman, O 23.07.1908, A. Landmark,
0; 14.07.1917, 0. Daht, 0} S of Svanvik on the large
mire expanses towards SkogeyaMenikasaari (29.08.
1864, J.M. Norman, not.; Norman 1868:206, 1900:
866); on the mire opposite SkogeyaMenikasaari
{08.1864, J.M. Norman, O} Bjarnsund (10.07.1875,
J.M. Norman, O; Norman 1 900:866); Strand - Bjsrn-
sund {05.08.1919, P. Benum, TROM 127735).

Walerfall al Fuglebukla/Goalsejdvri (28.08.1868,
J.M. Norman, QJ; between Fuglebukta/Goalsejavri
and Langvannel/Borsejavei (Norman 1868:296, 1900:
866).

W of Skagfoss, taim NW of hil 140 {29.07.1958, 1.
Kaasa & J, Kaasa, TROM 127339). 1 km SSW of
Skogfoss, mire just N of Solglativann (25.07.1958, 1.
Kaasa & J, Kaasa, TROM 127331); mire at the Pas-
vikelva river at border post No. 109 (28.07.1958, I.
Kaasa & J. Kaasa, TROM 127330); al border post
No. 110 (25.07.1958, 1. Kaasa & J. Kaasa, TROM
127332).

Kobbloss, near the farm 800 m N of the former
tourist station (27.07.1958, 1, Kaasa & J. Kaasa, TROM
127729).

Distribution of
ia. 1. A Key map. B.
wm,mc_nc_m villpsa in North Norway.
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m_.m&m&::imé:.mE_ drainage area (02.08.1965
B. Vorren & K.-D. Vorren, TROM 127726),

Pasvikelva: Gjakbukta SW of Noalun {28.07.1994,

T. Alm, KA. Brthen & A. Ollen, TROM 47498).
Gaukvann, E side (24.07.1949, N. Hauge, 0); Sof
Gaukvann, take SW of Fiskevann (04.07.1962, S,
Murak, 0),
&amﬁzzmam;m? 80 ma.s.l.

vardsen & B. Moe, TROM 127742}, al the path 1o
Bdevasskoia, N of Reyskattjorma, 110 m a.sd. (05.07.
1983, K.M. Sare & K. Heiland, TROM 127741).
Elienvatn, N end (13.07.1968, L. Ayvarden & S, &i-
vertsen, TROM 127727); W side of @devann (07.07.
1965, L. Ryvarden, TROM 127334); Pasvik national
park {Ryvarden | 972a:38).

Elvenes: al the roag lowards Skafferhullet {30.07.
1968, G. Brathen & T. Engelskien, TROM 127744);
at border caim 360 {24.07.1003, RE. Fridtz, 0).

Bokfjorden: Svartaksla (13.07.1938, A Hogstvedt,
0}. Ropelv (04.07.1965, K -E. Sibbturd, 0 235524y,

Myrvoll (21.07.1988 G Brathen & T. Engelskjen,
TROM 127737); hill above Indre Ropelv (07.1968, L.
Borgen, G. Bréthen & T, Engelskion, TROM 127725);
Nedre Ropelwvatn {27.07.1903, R.E. Fridiz, 0); Gre-
_ounf_m:_._mqmmm__.m&_.mf.:z (19.07.1977, K -E, Sibblund,
0 87063),

Storskag: Storskogtjern [= fake SE of Bolrfjeliel]
(24.07.1903, RE, Fridlz, 0: 24 07 1 968, G. Brathen
&T. Engelskjon, TROM 127738); Storstatifielf {26.07.
1903, RE, Fridlz, 0).

Jarfjorden; batween Pandomes and Karpelv (23.07,
1903, R.E. Fridiz, 0); Karpedalen ( 12.07.1875, J.M.
Norman, QJ, at Suoidnejavri according o Norman
(1500:865). Jarfjorden {undated |1864), S, Henschen,

rol.; Fries 1865:49, Blytt 1874:816)

Other records:; Varanger (18th sentury, C. Weldingh,
see Gunnerus 1772:11, Em._.__m_._cma 1812:180 and
Dahl 1893:57). "in Varangria Finm, orignt* {undated
learly 19th cenlury], P.y. Dainbolt, TRH; seq Dahl
1882:88). “Finmarken® (undaled [1841 or 1842], N.
Lund, TROM 127456; undaled [t9ih cenlury], J.M.
Norman, BG; undaled [19th cenlury], J.0.S. Lang-

(16.08.1984, H. Eq-

mark, TROM 127457),
The map (fig. 1) gives a fairly good picture of
P villosz's distribution in North Norway, i

should be noted, however, that the species is
requently overlooked {Dahl 1934:388, Engel-
skjon 1984:129), ang will probably tum up af

many as yet undelacted stalions, at least in
Finnmark,

, The northernmost stations, near the oullet of
the Deatnu/Tana river in East Finnmark, are

siluated at about 70°2g' N (Norman 1901 467,
Dahl 1934:396).

The map in Hultén & Fries (1 986a:858) shows
several other stations at about the same lat-
tude in Siberia and North America,

ECOLOGY

Like other members of the genus, P. villosa
grows in mojst habitals; a Necessity for plants
using water for their fluid, _.:mmo_-:mnuam secre-
lions {Casper 1956:38 & 40, Legendre 2000:91 );
but P. viflosa is much more vulnerable o degsi-
cation than the ofher Nordic species, ie. P,

alpina and P. vuigaris (Heide 1912:470, Casper
1982:45).

In North Norway, P. villosa i mostly found on
Sphagnum hummocks {Sommerfelt 17a9:1 18,
Wahlenberg 1812:180, Zetterstedi 1822:159,
Emﬁs_.:@ 1886:28, Dahl 1934:386, Benum 1958
346, Siverlsen 1976:34,. Alm & Piirainen 1997
5t & 60), in particular on Sphagnum fuscum
(Lagerberg ef al 1957:185, Brélhen 1873:80,
Vorren 1979b:6g, Engelskisn 1984:129, Engel-
skian & Skifte 1995:167), but also associated
with other Sphagnum Species, e.g. 5. angusii-
folium and 3. nemoreym (Vorren 1979b:1 77).
i is mainly found on ombrotophic mires. Palsa
bogs are a praferred habitat (Vorren 1 979b,
Engelskion & Skifie 1 985:167). pH is “low:
Vorren (1 9796:92} found an average pHof 4 in
waler squeezed out of turf from ombrotrophic
Sphagnum fuscum and S. nemoreum communi.

.ammnzm_.amn (Faerdesmyra) in Ser-Varanger,
East Finnmark.

Seedlings and "stray” planis may occur in a
wider variety of habitals (cf, Séiyrinki 1939:363).
Towards the coast, P. villosa may sometimes
grow on inlermediate tg rich fens, but it is stil

usually associated with Sphagnum stands,

T e

i mel
hus. P. villosa typically grows inan MMMM EM
: :.m_a.. gof environment. To some " o.oa.
:E:mﬂ :w_:._mzm in the subsirate amﬁ oot
o d by trapping small insects (cl. spes
umnmw_m mm<1mm_8.zmamo: & 1mm_ou-xw“ on
H%Www mm:_ Heslop-Harrison & Knox 1971,

gendre 2000:86ff}.

dies of olher _u__zu:_.nc_m species M_zm_MMM%
w_cswm_m@ have clarified c__onsmﬁmwo M._ s
: eslop-
Im:ao:. wo”JMMWWHmmﬂ m:%m:maioa ﬁwﬂ
aﬂ-ﬂwﬂ_mo: & Heslop-Harrison Sm% mww e
i iSCO! .
em.mo_mmmqu‘mwmw. including proteases, Mmﬂ%.
e esterases, nucleases mﬂ csmﬂ o_._mm-
Eqsm%mm__auimamos & Knox 1971 ;.m mm_u fes
e nuumo:m. Heslop-Harrison “m.mo..\ .o_mm
bl are stored in lysosome-iike vacu ém___
e bundantty present in :,_m.“ wvo%<x30x
wﬂﬁma%mm:a cells (Hestop-Harrison

1971:209). .

¢ secretion starts rapidly, E_?::Mo Fﬂ_wa
g rding 1o Darwin (1875), w e
e moow_._ ger the process; somewhal o
i ._m_@ rey (Heslop-Hartison w.x:oﬂ 7
o :m% mmﬂos products are entering ,x ma.:”
%ﬂ: mnﬂoca {Heslop-Hasrison & Kno:

189-190).

i elfective in P, villosa.
.:m%_.m@ me%%%% “_nm_wa only a nméu mmm_
émﬂa_é% on the leaves of . Eamm 5__ ma“
quouox. the catch was described as ﬂ<_5m
_n_:zamq m:a much inferior 1o that of P. a nmam
ﬂm MMM:GP polien {and %mﬂ.%ww %wﬁ_mﬂ e

i issolved a . ‘
ﬂﬂﬂhwﬂﬂnﬁwﬂ%m Mm% Harder & Zemlin 1968, Le

gendre 2000:86).

i i of nu-
Pollen coutd possibly be an _Buﬂ”ﬂ:aam v
o 15 for P. villosa. Pollen %uom_.amqm_uz -
ﬁmm\m in North Norway <méowﬂmﬂa <m©m~.m=o:
i lopography, sufr on
omma%mmmm s_w.,__m_m&m year lo year fluciualio
an .
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Fig. 2. Pinguicula viliosa. habilus; SpECI
ig. 2. ] sa. e
_hﬁ%_.: Alta (Gargia). Naiural size

el al. 1996),
Im ef al. 1996, Vorren \
m»_”a A%w__:wpca supply of at least momﬁmmw_ﬂmm:o
hy ; jtion rates mor
is likely; depositio e
n.amzwwﬂag ﬁmmomma.ﬁm 10000 E___mﬂﬂnm _mec_m
oy ceur in inland areas during 18 ureoe
Bm,ﬁmo?_:_ 1996. Alm &t al. 1896, Vorre
yea :

1996, Seppa 1996:35).

. p. villosa is maini
jtude limit. In Troms, ions are in
mﬁnmﬂﬁ middie ma_camﬂ %mm”q.ﬂmwwﬂ__,mwmamam.
ine areas of the tntenor r
the mcumﬁsﬂm M 5], The aftitude _is.@ ZOMU
w,_mm Mo%._mm 584 m a.s.. at Goardajavri in Bar
orwa :

(Engelskjen & Skifte 1095:167).

y 1o
finsal 1ly found at _o_;:

i rk, P. villosa s mos o 2
_:.Mmﬁwme%m (Dahi 1934:388), _Mﬂmw__”wcnmﬂ
n 5.1, al the interior plateau, at oo e
e m: on Suolovucpmi in Guovdageal
no |

keino (O).

m
in interior S Norway, F. villosa reaches 1050
n

as.l
a.sl {Elven 1994:550) or perhaps 1100 m
(Knaben 1950:147).
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Climatic demands, Dahl {1998:210} found a
correlation between the distribution of P, villosa
and winter temperature; it is restricted to areas
with a mean temperature during the coldest
month of -10 °C or less (calulated for the high-
8sl point within 50 x 50 km grid squares).
In a classification of eastam mire plants in
Troms, Vorren (1977:13-1 4) grouped P, viliosa
with Eriophorum brachyanterum, E, x medium,
E. russgolum, Rubus areticus and Salix myrtif)-
0iges. According to his view, their disiribution i
restricted by the following set of parameters: a
July mean temperature of 12 °G or higher; a
mean January lemperature of -6 °C or less, a
yearly mean temperature below 2 °C, a yearly
mean precipitation of less than 600 mm, and a
vegelalion period {mean daily temperatre 5
°C or more} of at least 120 days. P. viflosa is
certainly restricted 1o interior areas with a
stable, cold winler, low precipitation and low
annual mean temperatures, but the July mean
indicated sesms too high. In Finnmark, P. vir-
fosa thrives at a number of coaslal stations
with July mean temperalures of about 11 °C or
lower, though hardly below 10 °C.

PHENOLOGY

Foliage/defoliation, The plants sprout in June
{to early July) and wither in August-Septembar;

no detailed observations on dates are available
from North Morway.

Warming {1 886:27-37) studied the biology of P.
villosa at Alta (Bossekop), Finamark, and has
given a detaited account, In spring, a ferlile
olant will produce a rosetle with a faw leaves,
usually three (Warming 1886:27). If the growth
rate of the surrounding Sphagnum moss carpet

is high, the spring rosette may fail to develop
(Heide _mdmﬁﬁ-&wmv.

Towards the end of the summer, a :_cmsm?@
bud is formed at the base of the flowering stalk

(Heide 1912:471, Lagerberg ef al, 1 857:185},
In this bud, the leaves are lightly packed fike
the scales of an onion (Warming 1886:28). The
hibernating bud may be further protected by

continued growth of the surrounding Sphag-
num (Heide 1912:471),

Within the genus Pinguicuta, there are two main
fife cycles, a tropical-subtropical growth type,
and a temperate growth type {Heide 1912:464
& 474, Casper 1962:9, 1966:11ff, Legendre
2000:81). The latter is similiar to the growth
cycle of P. villosa outfined above, excepl thal
species growing in areas with a longer growth
season will usually alse form an autumn rosette,
before the hibernafing bud is formed.

Thus, Heide (1 912:472) added an arctic growth
cycle fo the general scheme, characterized by
the absence of an autumn rosette. Itis found
both in P. villosa and in norihemn biolypes of

some other species, e.g. P. viigaris (Heide
1912:472).

Due to their small size, the leaves of P. villosa
are more concave than in P. afpina and P, vui-
garis, and the access fo the leal’s upper side
may be restricted 1o a nairow sfit {Warming
1886:29, Heide 1912:472, Casper 1962:43).

Flowering. P, villosa may start flowering in mid-
June in the interior areas of Troms and Finn-
mark, and has been collected in ful flower at
Karagjohka/Karasjok on 18 June 1963 (B. Mat-
hiesen, TROM). The main flowering is in July
throughoul the area {ci. Schiibeler 1 886:129),
fasting into the first days of August {to 11
August according 1o herbarium specimens),
Sbyrinki {1939:363) reported similar dates from
Pechenga {Russia), just E of Finnmark, i.e. a

main flowering period in July, lasting into mid-
August in subalpine sites.

Flowering has been recorded at almost all
known stations in North Norway. Sterile speci-
mens may oceur in unfavourable habitats. Soy-
rinki (1939:363) reported abundant flowering in

a. Still, each plant an.,.amm
g stem ﬁémigémm.m&_
may have numerous

adjacent Pechengs
o:_z asingle flowering st
whereas .. P. vulgans

i li
Thereis :maf_ any sol
of P. villosa In North N
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HISTORY

d evidence of the history
orway. Polien of the

i urn
insect-pollinated Pinguicy/a mmmnhwwwm.ﬂ_w_o_,%
Siems. s more than single, "stray” g d to genus
{ination are available from Fenno- Mﬂhﬁﬁ and can only be identifie
No gata on pollinali .

dia. Warming (1886:31) m%vommd P. ﬂ.%ww

o b __, ely self-poliinated (see also e
o cm. mmo m_o;:ma o the fiowers of P. alp z
M u‘. aris. the structure of Ew Es.ﬂ f___ﬂmr
ﬂmm mem :o_ﬁ preclude %ﬁ%ﬁ:ﬂﬁ AA et
i -0, Heide 1912:474, 1966:
55@..“ m%ammc to Lagerberg et al. {1 mm.ﬂ” Mw_
%.ﬂ_oﬂma attract some small fies (Diptera),

which may poliinate them.

n 1m n m.:< cm.: Om ﬁ.:m ‘ ower ..Em min mm_@.
ﬁ @
O

5, Heide 1912:74).

5

Fruiting. Capsules deveiop :oa_ Emm_mww MMMm

£ July (27 July) onwards. Capsu mmm oy

Mﬂm: \owards the end of >%mﬂﬂ Mcmmzmzo:m

is is in accordance with the :

H::m_.wm“mcw__:m@«_%a :mmmnmmmv in :wm ﬂﬂwﬂwﬂmm

ja (Russia) just E of Finnmar, ¥ e
wﬂw from the end of flowerng 1o ripe

,“mm found 1o be about 33 days.

) ipen in most years in both
Seeds will probably ripen in _mw_ e case in

i was al
ms and m_;gamﬁx_ as .
Mwojmém (Soyrinki 1939:363).

i - vegeta-
Dispersal. Dispersal is by seeds ﬂz___u <Nm__8m
five reproduction is :Q.x:.oés m.wm&
ﬁ_ém_aie 188628, Soyrinki 1939:364)

imens

-467) recorded specim
y :N in North Norway, but
s in TROM show a
0.8 cm for flower-

Size. Norman (190
ranging from 5.5 1o m c
the herbarium specimen :
greater range, from 2.8 S.Bm:
ing specimens; most spect
ween 3.5 and 7.0 cm.

s measure bet-

ma_m,.
fevel. No macrofossils ﬂm,\.wma%mm“ M_ﬂ%m;m o

, ical growth > |
M:mwwﬂd%wm_%mﬁ_oﬂ e.g.ofthe dried-out statks
m

i ited by P. villosain North

o m*mmmm”wiaﬁw_wwmmsa ,ME%@ the __mmrww%
zgmﬁrm_m Weichselian and the mm:r oe
e mm::mgm habitats may have bee e
e {he early Holocene {cf. Vorren >__:__
e Vorren 1976, Gowlich et al. 58.89
<wm_m ﬂmmmm Moe el al. 1985, Vorren el al. 1 .
= . +

. il

On present usﬁowmooau:ﬁm__ @o%ﬂ“mmwmw::o-

am% is likely to :mé:._amﬂ_mﬂmmﬁmmama e

ia from the nori wmm m.
mwmm@ﬁmme. probabty duning the earty Holocen

ETHNOBOTANY

Throughout Norway, Pinguicula .é_m_nMM MM%

bly. to some extent, P, alpina) as bee?
iy ,.,”.__ used for making tettemelk, .m ~. :
:m.ﬁcm: m usually sour milk {Lagerberg .»mg.
e Wendelbo 1061, Hoeg 1974: Q_
E.m.:womom has been particularty E_amwwm.mww
i oy e 23 Stonpte 7
oo Am_wpmm.%%_hwmaaos is also known :M”w
mwm.wms.m andinavian couniries ﬁm_n:ammm_ !
o Q:wm.% Loyd 1995, 1996). P. villosa1s 10
“.,mmwm be oﬂ_ much use in this respect.

teria ratner
artly be duge o Umo ia ra
e mxmﬂ%ww%om__ constiluents n nﬁm:ﬁmﬁ
Emﬂd. m,mﬂ 1961, Casper Aomm...mm_.ma: #ﬂmoc !
ﬁohm though it warm milk is m_mﬁa. _m_m_e
“Mmsxm%mm_ a jelly-like substance 1S ins

formed.

w
i
!
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OTHER ASPECTS

Pingui i
o %._:%J_Mm%mn_mm are threalened throy, h
o ir range {Legendre 2000) Em_ ﬂﬂ
i m.:q ﬂ situation s much cmzmm mo__“u P
vk .__MM_W%«%SE mcczqmr% m:a.
& . Villosa is h )
Em“mwmmwmmmwmc_m threat, not feagt ﬂmw\ w% ouma
i e Nﬂ ﬁmﬁw_mm bogs - hardly an mz_,m_hm
. N use, and -
act ocks) m
actual habitats (the :casoox& aww_.m”m%h:m
ar
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