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Reproductive biology of a threatened plant, Lilium japonicum var. abeanum
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I studied the process of reproduction of Lilium japonicum var. abeanum, for contributing to
conservation of the endangered species L. japonicum var. abeanum by technique of pollination
ecology and conservation genetics.

Firstly, I identified pollinators to know the process of pollination and studied about the
adaptive function of floral traits for pollinators. Floral traits such as color and size are highly
diversified in lilies, but their adaptive significance remains uncertain. Here, I compared
pollination processes between Lilium japonicum var. abeanum and var. japonicum, to clarify
how the two varieties are adapted to different pollinators. Var. japonicum is known to be moth
pollinated, and I hypothesized from its flower traits that var. abeanum is pollinated by diurnal
insects. Using water-proof digital cameras set to a recording interval of 10-30 seconds, I
recorded flower visitors for 7-9 flowers of var. japonicum and 4-6 flowers of var. abeanum over
24 hour periods. I also recorded the number of versatile (T-shaped) and rigid (I-shaped) anthers
per flower. For var. abeanum, I observed flowers at 5:00 and 17:00 to determine flower opening
time and measured the intensity of floral scent with a metal-oxide semiconductor odor sensor.
Both diurnal and nocturnal insects visited flowers of the two varieties, but visitation of diurnal
insects was more frequent in var. abeanum. Anthers of var. abeanum are usually rigid, as in
many bee flowers, whilst those of var. japonicum are mostly versatile. While flowers of var.
Jjaponicum are known to open in the evening, 32% flowers of var. abeanum started to flower
during the day. Var. abeanum emitted scent at night, with a maximum intensity at 20:00 just as
in var. japonicum. These findings suggest that floral traits of the two varieties are adapted to
different relative availabilities of nocturnal versus diurnal pollinators. The flower of var.
abeanum is relatively more adapted to diurnal pollinators, and yet retains adaptation to
nocturnal pollinators, particularly as regards its scent.

Secondarily, I studied strength of inbreeding depression as a factor affecting seed setting. If
large population experiences rapid decrease or sudden increase of selfing, it's expected that
strong inbreeding depression occur in population by process of screening deleterious genes. I
estimated strength of inbreeding depression and selfing rate in L. japonicum var. abeanum and
inspected possibility that it experienced high inbreeding depression. I also studied the relation
of stigma-anther distance and selfing rate because there was polymorphism in stigma-anther
distance. I measured stigma-anther distance after flowering and estimated inbreeding
depression and outcrossing rate in parental individuals and seeds by microsatellite markers. As
a result, stigma-anther distance is binomial distribution, selfing rate decreased so that
stigma-anther distance was large. The average selfing rate of population reached 0.60. However,
for strong inbreeding depression such as 0.52, the inbreeding coefficient of parental generation
was small as 0.17. The seeds derived from selfing were hard to be produced by inbreeding
depression. In L. japonicum var. abeanum, the reserves of deleterious genes are still in high
state. It's suggested that result in L. japonicum var. abeanum are exposed to strong inbreeding

depression.



