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Abstract

Warncke, E., Terndrup, U., Michelsen, V. and Erhardt, A. 1993. Flower visitors to
Saxifraga hirculus in Switzerland and Denmark, a comparative study. Bot. Helv. 103:
141-147.

A list is given of 76 species of insects visiting Saxifraga hirculus at its only occurrence
in Switzerland, Col du Marchairuz. Based on the number of flower visits, 4 species were
the dominant visitors: Sphaerophoria scripta (Diptera: Syrphidae); Sepsis cynipsea
(Diptera: Sepsidae); Neomyia viridescens (Diptera: Muscidae); Bellardia vulgaris
(Diptera: Calliphoridae). The visitors to the population of S. hirculus at Col du Mar-
chairuz are compared with the visitors to the Danish population of S. hirculus at Ros-
borg. The two populations share only two visiting insects, Melanostoma mellinum and
Sphaerophoria menthastri (Diptera: Syrphidae).

Key words: Saxifraga hirculus, flower visitors, Switzerland, Denmark.

Introduction

Flat and bowl-shaped actinomorphic flowers as are found in e.g. the genus Saxifraga
are known to be visited by a wide array of insects. Flies and beetles are among the most
frequent visitors to such unspecialized flowers (Baker and Hurd 1968).

The pollination of individual populations of plants with unspecialized flowers may
on the other hand depend on a restricted number of insect species varying between
seasons (Olesen and Warncke 1989) and sites. However, detailed information about such
variations is unknown. ;

Taxonomic differentiation in Saxifraga hirculus L. was studied by Hedberg (1992).
Distribution maps of this circumpolar arctic-boreal species indicate that its recent distri-
bution outside the northern territories is highly fragmented (Hedberg 1992).
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142 Esbern Warncke et al.

In this study, we give a description of the insect fauna visiting Saxifraga hirculus in
an alpine wetland at Col du Marchairuz, the southernmost European population of this
plant and its only population in Switzerland.

The objective of this study was (1) to show the qualitative and quantitative compo-
sition of the insect fauna visiting the flowers of S. Airculus at Col du Marchairuz, and (2)
to compare the visitor fauna at Col du Marchairuz with the known visitor fauna of S.
hirculus at Rosborg, Denmark (Olesen and Warncke 1989).

Material and methods

Study site and population

From 27 July to 5 August 1992 studies were conducted on the Saxifraga hirculus
population in western Switzerland by the second author of this paper in a NE-SW
expanding valley 1 km W of Col du Marchairuz (46°33'N, 60'14'E) at 1326 m above sea
level: a wetland overlayering and surrounded by dolomitic calcareous rocks of the Upper
Jura.

A detailed description of the history of the vegetation for the region is given by
Wegmiiller (1966). Average mean temperatures for January and July are approx. —2°C
and 12°C. Annual precipitation amounts to 1631 mm (Wegmdiiller 1966). The valley is
subject to grazing by cows throughout the summer.

Weather conditions were sunny during the observation period. Temperatures in-
creased from 23 °C on the first day to more than 25 °C the following days, and wind was
modest during all observation days except for the first day with no wind and the second
day with strong winds. It only rained once, on August 1st.

During the summer, a ramet of S. Airculus consists of an inclined rhizome with up to
5 runners. A minority of the ramets produce a flowering shoot. A flowering shoot
consists of a stem of 10—30 cm seldom having more than one terminal flower and one
lateral flower, the latter being often poorly developed or aborted. The flowers are
protandrous with distinct staminate and pistillate phases. Duration of these phases
depends on insect visitation and pollination. For a further description of the floral
phenology and biology see Olesen and Warncke (1989).

In the lowlands of Denmark, S. hirculus is confined to a restricted number of spring
areas as described by Warncke (1980).

The total number of flowers in the population at Col du Marcharuz during the whole
season was estimated to be at least 10000. Until July 27, when the field observations
begun, none of the flowers had reached the female phase, and none of the lateral flowers
had opened yet.

The study area contained several co-blooming entomophilous species such as e.g.
Swertia perennis L., Gentianella campestris L., Gentiana lutea L., Parnassia palustris L.,
Lychnis flos-cuculi L., Epilobium palustre L., Euphrasia spp., Pinguicula spp., Ranunculus
acris L., Lotus ulignosus Schkuhr and Dianthus superbus L.

Flower visitors

Specimens of insects visiting the flowers of S. hirculus were caught with a net at dif-
ferent times of the day on every second day during the observation period.
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Results and discussion

Four orders of insects visited the flowers of S. hirculus at Col du Marchairuz (Tab. 1).
Diptera and Coleoptera were especially numerous. The most frequent visitors were
Diptera: Sphaerophoria scripta 97 (Syrphidae in total 35.1%); Sepsis cynipsea 80 (Sepsi-
dae in total 17.3%); Neomyia viridescens 32; Spilogona dispar 18 and Neomyia cornicina
11 (Muscidae in total 17.4%); Bellardia vulgaris 31 (Calliphoridae in total 7.2%).

Among 25 specimens of Hymenoptera (or in total 5.2%) the superfamily Apoidea was
represented by 13 specimens, and Lepidoptera with 11 specimens only (or in total 2.3%).

The most frequently observed visitors to the large population of S. Airculus at Col du
Marchairuz are plotted in Fig. 1. and compared with the visitors to the much smaller
population at Rosborg. This population produced only 1525 flowers during the whole
season from 9 July to 13 Aug. in 1984 (Olesen and Warncke 1989).

Numbers behind insect taxa in Fig. 1 refer to the most frequently observed species
among these taxa. These species are briefly discussed in the following section.

COL DU MARCHAIRUZ

Other taxa

Calliphoridae 5

ROSBORG

Other taxa

Mycetophilidae 9

Syrphidae 3,4

Lepidoptera 10

Fig. 1. Insects visiting Saxifraga hirculus at Col du Marchairuz, Switzerland, compared with visitors
at Rosborg, Denmark. For further explanations see text.



<
o v ¥ $ ¢ 9 ejejuse] euoydoleeydg
v oooL< { @8/68 L6 ¢4 p eiduos eyoydoseeyds olL> L/ z ¢ snsieyBuoj sndoysijoq
] ci cl $p wiseyiuew euoydoseeyds sepipodoydjjog
= 001> 9L/ ol $. 4°ds euoydosseyds
= 0c> ¢/ rA ¢ ujselAd easeog oL> /1 l ¢ sadiany eioydooa)
g ot > €/ € ¢ esieypuesb euseydosdd aepidouo)
8 oz > e € ¢ sneueAo snueyohleld
53 05> 8/e L ¢ ¢ snmeadAj snueyoAleld oL> L L * "ds ezAwolapy
oL> ] i ¢ smejnuue snydiAsesed oi> l l ¢ *ds sdoiojyp
oL> L i ¢ ‘ds ejoseosp sepidolojyd
0s> €/ € ¢ se|jo100 snydiAselapy
oL> €/ € (o I & "ds uoposspy 0c> L/e 14 ¢ euejuaWe elUS|jjod
0c> e/ € ¢ wnujaw ewolsoue|apy oo < 6/ct l€ $¢ sueBjnaA eipiejjeg
0c> L/ l ¢ xeus} sljeisul sepuoydijed
ot > c/ Z ¢ snjea}jeq snydiAsidy
oz> L/ i ¢ eldnisiul s|eisuesol ooL< 444 9 sé ealysee ejejdoBay
oc> S/C L $é sijeulaA eisojiayn oL> /1 L & Jajioue| eyoydolpAH
eepiydiAg oL> 1 L ¢ 10jooueA ejiydouejog
oL> /L L ¢ ejeIn}l| _IAWOYIUY
oL> L/ I ¢ ag|njellas ejjjeis] seppAwoyyuy
eepyuyde |
eseldig
o> L/ l ¢ siuwioojubew eulyoe |
oL> e/ € ) iuewsayoq euayisj oL> L l ¢ BOlISNU suewnele|d
oL> L/ L ¢ ele|NoRWONI XuUyloul oL> l L ¢ sjjjwisuod suewnae|d
aepjujyoe | oL< l l @ ¢ sisusunpBn| snyoudy 10nQ
0001 < L l e ¢ sisusbBiagsbBuoy uoydin
oL> </ < Té sninsaiy sdoone|n 006< 1z [ ¢ aeuowod eoniajen
aepjueqe |
eiaydosjo)
panlesqo {&/9) wbneo Mmojaq pandasqo (5/9) Wybneo mojeq
s[enpiAlpu] S)09sul jo ofjed Xas N syleway sepadg S|EnpiAlpu]  S)0@sul Jo ojjed XaS N syleway :sepadg

144

2661 15n8ny §—AInf L PUPHOZINS ZDIIEHOIEIN P [00) 1€ Sty pSp4fixDS 0) SIOVSIA MOLT “ qEL



145

Znaeyaiey np [0 je sioysia juenodw) §
“jdewuaQ uj punoj JoN Q
*sninoayy eBeypeeg Bupisin yewueq uj pantesqo JoN ¢

‘'suswiioads palos|io) = N "UBMBIUN S| SBIRLLS) JO UOREIRNUSP] 4
‘uopjejndod ysjueq ay) ul Biogsoy e suses eueissol) senpsqng #

‘uopejndod ysjueq =y} uj Biogsoy e sneuse sayyabiely seininsqns e

Botanica Helvetica 103/2, 1993

o>

o¢ >
oL>

oL>
0¢c>

oL>
oL>

oc >
o>

oc>

oL>

ozZ >
oz >
0s>
0c>
0s>

L/ Z ¢ -ds seuljolsuy
eepliyosjep

1T rA T e UopLO92 eipuesA
Z/ 4 ¢ snBiejwes sujuedn
aepjuaesi

/l L Jé ABiaa aouoid eiqaig
Ii4 4 #eé oul siyjuaig
sepieydwAn

eso)dopide

i L ¢ sipnosoAw snjewsep

A A ¢ 19}j8eyos opaiyjua |
sepluipayua |

Le £ ¢ ‘ds ejouossi
A4 v ¢ ‘ds uozejdig
aepuownauya|

/1 i & sediuids snisuApQ
eppjuawing

l I ¢ "ds sepipjo[eyd
/e 9 ¢ wnjjajesy wnssojBoise
/1 l ¢ snsnjuoo snaejAH
€/ € ¢ snpunaiqn sn3ojjeH
L/ l ¢ BUBJOD BULIPUY
L l ¢ 1ojo2jq euaipuy
eapjody

eieldouswAH

0006 <

oL>
oL>

oL>

0z>
oL>
0>

oL>

0o <

oL>
oL>

006<

oL>
oL>
oL>
oL>
oL>
oL>
oL>

0oL <

Q>
oL >

o8

¢l

z/

L

L/
¢/

L/

gl/s

L/
L/

eL/oz

9/s

)
L
L/
)
A%
9
z/

9/t

e/
L

-

L B 2 2R B & 2% 2R 2

M 00 N ™ = = = N =
de

sjwauooyyo sisdeg
easdiuAo sisdeg
HApuoyds ejjeres
aepisdag

ejjalauld eljjaqiayd
S|AlauIosn) elsoouR}a|
sepjzAwolpg

eleloolals eBeydoyjeog
sep|Beydoyiesg

BlENUIS B||UIYdRI0DIRS
& 'ds eBeydooseg
ejiwnd ejeeyoeasiq
aepjbeydooseg

snueBuiy oiBeyy
sepuoibeyy

Jedsip euoBojidg
ele}ljos B|SouUs0aI0pnasy
BAISS BIUOBY]
SUS0SOpUIA BIAWIOGN

euloIuloo ejAwoaN
sijeuwnine easniy
suejlul eselolpAH
ejoundiq|e eaejoipAH
oisiaAal eUllaH
£1RIN0SqO BUI|8H
eoljeiquin BwWaudaqaH
Jouiw eAwoydesn
ejewey ejowiiq
s|jewniq etewAic]
e|jeped ejsouao)
aeplosnip



146 Esbern Warncke et al.

Syrphidae

(1) Sphaerophoria scripta. The dominant syrphid at Col du Marchairuz. In central
Europe it is one of the obligate migrants. In Switzerland it flies from elevations of 300 m
to 2700 m. Although common and widely distributed in Denmark (Torp 1984), it was not
observed at Rosborg during the flowering period of S. Airculus in 1984. Suitable habitats
of this species include fields, meadows and moors. The larva is aphidophagous.

(2) Sphaerophoria menthastri and S. taeniata. Both species were rather common at
Col du Marchairuz. S. menthastri is common and distributed all over Denmark (Torp
1984), but was only observed with few individuals at Rosborg. S. taeniata is rare in
Denmark (Torp 1984) and was not observed at Rosborg. The larvae are aphidophagous.

(3) Eurimyia lineata. The dominant syrphid at Rosborg. Common and widely distrib-
uted in Denmark (Torp 1984). Not observed at Col du Marchairuz. Habitats include
moors and damp meadows often near ponds. The larva is saprophagous.

(4) Neoascia tenur. Common and widely distributed in Denmark (Torp 1984). Not
observed at Col du Marchairuz. Habitats include borders of ponds, lakes, streams and
drainage ditches, damp meadows and moors. The larva is saprophagous.

Calliphoridae

(5) Bellardia vulgaris. Rather common at Col du Marchairuz. Common and wide-

spread in Europe. Not observed at Rosborg. The larva is an obligatory predator of
earthworms.

Muscidae

(6) Neomyia viridescens and Neomyia cornicina. These shiny, metallic green Muscidae
with a widespread distribution were rather common at Col du Marchairuz. N. viridescens
is palaearctic and N. cornicina is cosmopolitan. N. cornicina is a species of the lowlands
of Europe whereas N. viridescens is more common in the mountains. In Denmark N.
viridescens is seldom seen. Larvae of both species are coprophagous.

(7) Spilogona dispar. Rather common at Col du Marchairuz. Common and wide-
spread in Middle- and Northern Europe. Belongs to a large genus of Muscidae, which
strongly dominates in the subarctic-boreal part of the Holarctic. Not observed at Ros-
borg. Many species of this genus are important pollinators. The larva of S. dispar lives
in wet soil, is carnivorous and feeds on other arthropods.

Sepsidae

(8) Sepsis cynipsea. Very common at Col du Marchairuz. Belongs to a common and
widespread family in Middle- and Northern Europe represented with at least three
species at Col du Marchairuz. The larva is coprophagous.

Mycetophilidae

~ (9) Asindulum nigrum. Common at Rosborg. Common and widespread elsewhere in
Denmark. Only few individuals observed at Col du Marchairuz. The larva is
saprophagous and is found in mushrooms. Not much is known about its biology.
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Lepidoptera

(10) Zygaena trifolii. Common at Rosborg. Common and widespread in Denmark.
Not seen at Col du Marchairuz. In Denmark this moth frequently visits also the flowers
of Lychnis flos-cuculi. The caterpillar feeds on Lotus corniculatus, L. uliginosus and on
other Leguminosae such as clover (Trifolium repens).

Visitors belonging to the order Hymenoptera were not observed at Rosborg.

In conclusion, this study shows 1) that the investigated Swiss population of S. hirculus
shares only two species with the Danish population at Rosborg, namely the Diptera
(Syrphidae): Melanostoma mellinum and Sphaerophoria menthastri, 2) the Swiss popula-
tion as well as the Danish population of Saxifraga hirculus is visited by a large spectrum
of insect species.

We are grateful to E. Torp and V. Mabhler for identification of the Syrphidae and Coleoptera
respectively, to Andreas Miiller and to Peter Miiller for the determination of Hymenoptera, and to
Dr A. J. Richards for improvements on the manuscript. The work was carried out in collaboration
with WWF-Denmark.
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