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Abstract In this study, we studied pollination ecology of Gentiana siphonantha (Gentianaceae), a late-autumn
flowering alpine perennial in the northeastern Qinghai-Tibetan Plateau for two years for the first time. We also
aimed to compare the pollination differentiation between this species and sympatrically distributed G. straminea
that has a close phylogenetic origin but is flowering early. Flowers of G. siphonantha are characteristic of di-
chogamy and herkogamy and this floral development prevents occurrence of autonomous self-pollination. This
implication was confirmed by the breeding experiments, since no seed was produced when flowers were isolated.
However, this gentian proved to be highly self-compatible when geitonogamous selfing was artificially induced.
Each individual plant of this species has an average of 14.6 flowers ranging from 4 to 31, at both staminate and
pistillate stages with a ratio of 1.2: 1 in full anthesis. Both floral development and breeding experiments suggested
that pollen vectors were indispensable for successful seed sets of this species. A great variety of insects were
observed to visit this species, but the most common and only legitimate pollinator is Bumbus sushikini. A statistic
observation suggested that this pollinator showed no preference to either staminate or pistillate flowers and visited
them at random. We further calculated the frequency of their visits between and within individual plants. Among
the pollinators’ bouts, the proportions of geitonogamous visits within an individual plant occupy about 87.8%.
Such a case implied that geitonogamous selfing prevails in this species in spite of floral dichogamy and her-
kogamy that were suggested to promote outcrossing. Compared with sympatric G. straminea, the total floral
longevity and the male and female duration of this species are shorter. However, the number of flowers of each
individual plant and branch increased when in full anthesis. It is interesting that both closely related species shared
the same pollinator despite their distinct difference in flower morphology. This finding is inconsistent with the
previous hypothesis that both flower color and corolla tube depth have coevolved with different pollinators during
speciation and formation of reproductive isolation. Both visit frequencies of the individual flower and geitonoga-
mous visits within the individual plant are higher in G. siphonantha than in G. straminea. This difference may
result from their different inflorescence designs that actively act upon behaviors of pollinator. Although these two
species differed in flowering phenology, their flowering stages overlapped for a few days, suggesting incomplete
pollination isolation between them.

Key words Bombus sushikini, geitonogamous selfing, Gentiana siphonantha, Gentiana straminea, pollination
ecology, reproductive isolation and differentiation, sympatric distribution.
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Fig. 1. Flowering phenology of Gentiana siphonantha and G. straminea in 2005 and 2006. The broken and the solid lines indicate G. straminea

and G. siphonantha respectively.
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Table 1 Seed sets of six different breeding treatments of Gentiana siphonantha in 2005 and 2006

AbE Treatments

45T Seed set

2005 2006 W24 Significance
FI 4% ¥ Natural pollination 0.65 £ 0.20%(n = 20) 0.70 £0.12%(n=11) 0.344
L EELS Bagged after emasculation 0°(n=18) 0°(n=20) 0.298
ANLEELS Bagged without emasculation 0.02 £0.001°(n = 15) 0°(n =20) 0.45
FHEG F4R$Z2K Natural pollination after emasculation 0.71£0.21%(n =12) 0.62£0.11*(n=17) 0.151
N TRk ISR Artificial geitonogamy 0.62+0.25%(n = 10) 0.63+0.18"(n=12) 0.902
N TSR IEAER) Artificial xenogamy 0.71£0.10"(n = 15) 0.72+0.14"(n =13) 0.872

F R4 9 M A REE R R E0.05 /K P50 3 22 57, nfURFEAEE,

The different letters in the same year indicate a significant difference at the 0.05 level and » represents the sampled flowers.
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indicate a significant difference at P=0. 01.
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Fig. 5. The visit frequencies (the two right columns) of Bumbus
sushikini to Gentiana siphonantha and G. straminea respectively and
the proportions (the two left columns) of each bout with more than one
flower in each inflorescence in 2005 and the average means in all
monitored years. Significant tests were conducted only between two
species and bars with different letters indicate a significant difference at
P=0.01.
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