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Pollination ecology of Gentiana straminea Maxim. (Gentianaceae)., an alpine

perennial in the Qinghai-Tibet Plateau
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Abstract: The reproductive success in flowering plants, measured as seed set, may depend on a number of factors. including
pollen limitation, resource limitation, predation, and physical environment. Resource limitation is probably the most important
factor in flowering plants as a whole. But in alpine species dependent on insects for pollination, pollen limitation may be more
important, since pollinators generally are less reliable. In this study. we studied the pollination ecology of Gentiana straminea
an alpine perennial in the Qinghai-Tibet Plateau with a preference to alpine meadow for three consecutive years.

The results of manual self-pollination and outcrossing demonstrated that G. straminea is strongly self-compatible because
we did not find significant difference in both seed number and seed sets between these two treatments. Furthermore, the
breeding experiments found that autonomous self-pollination and agamospermy do not exist in this species for isolated flowers
with or without emasculation produced no seed. These manual experiments indicated that G. straminea is pollinator-dependent
for seed set. The natural seed number and seed sets monitored for three years were always high implying that there are stable
and enough pollinators in the studied population in spite of the arid habitats. Visitors consist of about 14 species, belonging to

two classes, seven orders and eight families. According to the visiting behaviors of these various insects., Bombus sushikini is
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suggested to the dependable and effective pollinators of G. straminea. Other insects, such as spiders, beetles, ladybugs, stink
bugs. thrips. and flies, are not pollinators of this species not only because of their low visiting frequency but also because they
could not fit very well with the relatively large flower and touch both anthers and stigmas. Another bumblebee species, B.
kashmirensis, also visited G. straminea in the studied population, but it probed the corolla base for nectars from outside
without touching anthers and stigmas. Although two other bumblebee species, B. filchnera and B. woltoni, had similar
visiting behavior and pollination effects with B. sushikin, their visit frequencies were especially low. Only two B. filchnera and
one B. woltoni were observed to visit and pollinate G. straminea for all monitored hours in the past three years and they should
be considered as accidental pollinators. In addition, the tongue length of the effective pollinator, B. sushikini, agrees well with
the depth of the corolla tube of G. straminea for foraging nectar. We did not find the difference of visiting frequency of this
bumblebee during three different time intervals, 10:00~12:00, 13:00 ~ 15:00 and 16:00 ~ 18:00. Its visiting frequency for
all recorded time averaged 0. 005 per flower per minute. which is obviously higher than those recorded for alpine plants from
other areas. Such a high frequency is important for maintaining the seed set and reproductive assurance of G. straminea.
However, it needs a further test that whether this high visiting frequency also occurs in other alpine species in the Qinghai-
Tibet Plateau.
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Table 1 The seed numbers and seed set ratios of 6 treatments in the field
Year
Item ANOVA
2000 2001 2002
A — 116.4+69.7(91) 196.4+29.6(11) 14.081 **
Seed numbers B — 185.9£76.0(15) 178.3+91.8(6) 0.038
C — 185.1+60.0(26) 152.4+51. 2(16) 3.278
D — 167.7+£53.9(17) 150. 4+55. 2(28) 1. 068
E — 1.7543.40(20) 0.00-0. 00(10) 2.601
F — 1.144+5. 2421 0.43-+2.37(30) 0.428
A 0.58+0.26 (46) 0.58-+0.26(91) 0.79-40.08(11) 3.250*
Seed set ratios B — 0. 68+0.24(15) 0.62-+0.33(6) 0.218
C 0.78+0.18(16) 0.74-40.16(26) 0.65+0.13(16) 2.874
D 0.84=4.012(65) 0.6440.16(17) 0.69-+0.18(28) 18.20" * *
E — 0.01-£0.02(20) 0. 00£0.00(10) 2.674
F — 0.0240.09(21) 0.00240.01(30) 0. 001
A.B,C,D,E F , , s s s H
N 0.05  0.001 w7 A, B, C, D, E, and F respectively indicate the {ree

pollination, emasculation left to free pollination. artificially selfing pollination and outcrossing, bagged isolation, and bagged emasculation; All

these datum within treatments between years are analyzed with one-way ANOVA, and * indicates significance at 0. 05 level, and * * % at

0. 001 level; The signal “—"means that did not get the data
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