2007, 15 (6): 584-591 doi: 10.1360/biodiv.070108
Biodiversity Science http: //www.biodiversity-science.net

1,3,4 1,4 2,1%

1( , , 810001)
2( , 730000)
3( , 650204)
4( , 100049)

s b s

s (Anisodus tanguticus) s

, , 49 )

(Fannia sp.), ; “c

: Anisodus tanguticus, , , ,

Pollination biology of Anisodus tanguticus (Solanaceae)

Yuanwen Duan'**, Tingfeng Zhang'*, Jianquan Liu>' "

1 Key Laboratory of Adaptation and Evolution of Plateau Biota, Northwest Institute of Plateau Biology, Chinese Acad-
emy of Sciences, Xining 810001

2 Institute of Molecular Ecology, Key Laboratory of Arid and Grassland Ecology, Lanzhou University, Lanzhou 730000
3 Institute of Tibetan Plateau Research at Kunming, Chinese Academy of Sciences, Kunming 650204

4 Graduate University of the Chinese Academy of Sciences, Beijing 100049

Abstract: Self-incompatibility occurs widely in the Solanaceae, but a few species in this family, or a few in-
traspecific populations or a few individuals within the populations are highly self-compatible and their
breeding systems have evolved from outcrossing to selfing. We studied pollination biology of Anisodus
tanguticus from this family, a perennial endemic to the Qinghai-Tibetan Plateau. This species flowers in the
early summer and probably suffers from the serious limitations of the outcrossing pollinator. We aimed to test
whether the breeding systems of a few individuals in this species have shifted from outcrossing to selfing.
Our experiments and observations were conducted in two populations with different altitudes. Most flowers
of this species were incompletely protogynous, and the mean distance between the stigma and anthers de-
creased gradually with floral longevity. Both stigma and anthers did not come into touch when the corolla
wilted in most of the monitored flowers and such herkogamy favours outcrossing. However, the complete
contact of stigma and anthers in 4.9% of the measured flowers suggested potential occurrence of “autono-
mous selfing” in these flowers. Most of the examined individuals in both populations are self-incompatible
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and have to depend on insects for pollination. However, a few of them were found to be self-compatible.
Flies were the effective outcrossing pollinators in the high altitude population and “autonomous selfing” was
detected in a few individuals of this population. In contrast, the effective outcrossing pollinators were rarely
observed in the low altitude population and the dominant visitors or pollinators, ants in this population,
transferred pollen within the single flower, which finally resulted in “facilitated selfing”. Pollination limita-
tions were obvious in both populations due to the lack of enough outcrossing pollinators. Two different self-
ing mechanisms, uncovered here, may provide a partial compensation for the natural reproduction of this al-

pine species in the arid alpine habitats when flowering at the early summer.
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Fig. 1 The height of pistil (black bars) and the highest stamen
2.2 (open bars) in different flower stages. 1, 2 and 3 denote open-
ing flower without shedding pollen, opening flower with shed-
’ ding pollen, and flower with wilted corolla, respectively. Col-
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Table 1 The fruit set and the average seed number of each fruit under four breeding experiments (Mean + SE)
Huzhu Haibei
Treatment Seed number Fruit set Seed number Fruit set
Control 572+9.8° (N =96) 0.376 36.6 % 14.4 ™ (N=30) 0.300
Emasculation without netting 2523+7.1° (N =80) 0.189 18.6 +8.8* (N=230) 0.167
Netting without emasculation 5.89+£2.2°(N=280) 0.089 12.7£6.9*(N=30) 0.160
Manual selfing 92.8£20.3%(N=060) 0.500 59.4 +40.1* (N =20) 0.200
Manual outcrossing 207.0 £28.9 ¢ (N = 60) 0.700 79.5£25.9° (N =20) 0.600

0.05

;N

Means at each seed number column with the same letters indicate that the difference is not significant at the 0.05 probability level. N = Sample size
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Fig. 2 Number of pollen grains on the stigmas from differently aged and treated flowers. There was no significant difference in
number of the style pollen grains on the different days between emasculated flowers without netting and netted flowers without
emasculation. Values with asterisks indicate that the difference is significant at the 0.01 probability level between different treat-
ments. The values with different letters indicate that the style pollens of the control flower are significantly different at the 0.01 level

on the different days. The sample size N = 5-8.
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