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Flower Heliotropism of Alpine Plants and Its Adaptive Significance
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Abstract: Flower heliotropism is a type of plant behavior whereby the corolla or inflorescence tracks the
sun by bending or rotating its peduncle. By improving the temperature within flowers or inflorescences , this
behavior may accelerate the growth of sexual organs and/or increase pollinator attraction, such that
reproductive success is enhanced. Flower heliotropism of alpine plant thus represents an adaptive behavior
in response to solar heat. Studies on flower heliotropism may provide important information on the differential
benefits of floral movement in correlation with male and female function. Several puzzles remain regarding
movement mechanisms and the evolution of the flower heliotropism, such as how plants balance the
heat gained via heliotropism with water lossed via transpiration, and which floral parts drive flower
heliotropism. In this paper, we summarize recent advances in the study of alpine flower heliotropism,
especially with respect to biological characters, movement behavior and adaptive significance. In conjunction
with our field observations ,we propose some suggestions for future studies of flower heliotropism.
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Table 1  List of the flower heliotropism in different families and species

2 g petiEil HERIFE CERR IR
Family Species Motorial type Habitat Reference
y . Hocking and Sharplin, 1965; Kevan, 1972, 1975;
Pafv%ﬁeae Papaver radicatum Rottb. Bm A HEX Molgaard,, 1989
HEE Dryas integrifolia M. Vahl BRI A BEXE Hocking and Sharplin,1965; Kevan,1972,1975
Rosaceae Dryas octopetala L. B A HERXI,  Kjellberg et al.,1982; Wada,1998
EXTy oA Adonis ramosa Franch. B A% EBERXIE Kudo, 1995
Ranunculaceae  Anemone patens L. BRI A HIERXIE,  Knutson,1981
Callianthemum coriandrifolium Rchb. BERm A # BERE
d Gol 2001
Pulsatilla alpina (L. ) Del. BRm At x| and Cottsberger,
Ranunculus acris L. B A BEXIE Totland , 1996
Stanton and Galen,1989; Sherry and Galen,1998;
Ranunculus adoneus A. Gray B A PRI, Galen and Stanton,2003; Galen,2006
Ranunculus alpestris L. BN A HEXSE
d Gof 001
Ranunculus montanus Willd. ERmAr SExs e and Cottsberger, 2
HE Calendula arvensis L. BHEEAYE  BEXHE  Oneta, 2002
Compositae Helianthus annuus L. B®Em A% R X3, Lang and Begg,1979
Leucanthemopsis alpina (L.) Heyw. BaH A B#EXH,  Luzar and Gottsberger 2001
Oritrophium limnophilum Cuatr. BERm A% BERXI Smith, 1975
EWER fllium nivale Riddell B®E A BEXH  Knutson,1981
g Merremia borneensis Merr. AN TR X% . .
2 Pat d Grace,2002; Pat t al.,2002
Con b acae. Ipomoca pes-caprae (L. ) Sweet BHEAE  RERE ame @
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1) Zhang S,Yu W B, Wang H. Ecological significance of flower heliotropism in the alpine perennial Anemone rivularis ( Ranunculaceae) from

the Sino-Himalayas (unpublished) .
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ERBI R, LHAES LA TR ERZRE
IR R4y, AL M B R UCEE AR RS
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2) Zhang S, Wang H. Flower heliotropism in the alpine populations of Anemone rivularis ( Ranunculaceae) : effects on flower temperature and

seed production (unpublished).
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