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Research paper

Flowering phenology and pollination ecology of Alpinia

shimadae var. kawakamii (Zingiberaceae)
Pei-Jyun Chen' Qing-An Qiu’® Hsy-Yu Tzeng' Yen-Hsueh Tseng'"’

[ Abstract] In this study, we observed the flowering phenology, flowering behaviour, pollinator's
behaviour and visiting frequency of Alpinia shimadae var. kawakamii which is a Taiwanese endemic variety.
We generalized from the phenological observation in Houjiaoliao study area in 2011-2012. Al shimadae
var. kawakamii began developing flower buds in early January, and started anthesis last 2 months in late

March. The ovary gradually developed into fruit after flowering 1-2 weeks, the color of fruit wall converted
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from green to red and matured in October to December, capsule dehisced and seeds exposed in December
to following January. The observation of flowering behaviour confirms A/. shimadae var. kawakamii also
possesses flexistyly, its single flower anthesis is about 1 day. The anaflexistylous stigma below the anther
was during 00:00-08:00, then the style rapidly incurved and the stigma above the anther at 09:00-11:00,
and the anther dehisced about 11:00-13:30; the cataflexistylous stigma above the anther is during 00:00-
13:00, the anther dehisces at 03:00-03:30, the style started recurving at moon then the stigma situated below
the anther after 12:30-14:00. Both anthers of two phenotypes dehisced after its own stigma into the upper
position for 1-4 hours, that reduces the chance of self-pollination and intramorph-pollination. We found
Bombus eximius and Amegilla urens (Apidae) were pollinators of AL shimadae var. kawakamii. Bombus
eximius had higher visiting frequency during 07:00-09:00 and 15:00-17:00, those periods corresponded with
female phase and male phase of flower. The cooperation between the flowering behaviour of flexistyly and
the habits of pollinators promotes the efficiency of pollination.

(Key words) Alpinia shimadae var. kawakamii, phenoloy, pollination ecology, flexistyly, Bombus

eximius, Amegilla urens
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B3, )1 LA e et e didE B R ALES K  (al-al4) BACHE LEAL 5 (b1-b14) IEH: T
A o fEfRES1 cm o
Fig. 3. Flexistylous behaviour of two phenotypes of Alpinia shimadae var. kawakamii. a Anaflexistylous
morph (ANA2). b Cataflexistylous morph (CATA1). Bar=1 cm.
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Fig. 4. Alpinia shimadae var. kawakamii and the behaviours of eight pollinators. a Pollen grains adhere to

the back of Bombus eximius while it sucking nectar. b Amegilla urens hovers in the outside of flower.
¢ Apis cerana lands on labellum. d Butterfly searching nectar with proboscis. ¢ Cockroach (left)
and Popillia taiwana (right) are foraging in withered flower. f Tettigoniidae insect feeds the fading
labellum. g Pistils and stamens disappear via the gnawing of the larvae of Jamides alecto subsp.

dromicus. h The flowering plant of AL shimadae var. kawakamii. Bar=1 cm.
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Fig. 5. The frequency of Bombus eximius visiting Alpinia shimadae var. kawakamii in Houjiaoliao area. The

boxes which have same lowercase letters are no significant difference in Kruskal-Wallis test (¢=0.05).
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