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Summary

Ecological study of conservation and management for populations of Lilium auratum Lindley in

hillside parks.

Ecological study of conservation and management for populations of Lifium auratum Lindley in hillside
parks were investigated: The case of Musashi-Kyuryo National Government Park, central Japan.

At first, previous studies and thesis of Lilium auratum Lindley were reviewed in Chapter 1.

Chapter 2: Relationship between the classes of underlayer vegetation and the habitats of Lilium
auratum Lindley in Musashi-Kyuryo National Government Park.

From 2011 to 2013, we studied the relationships between growth conditions of Liium auratum Lindley and
underlayer vegetation that were classified by forest floor management, dominant canopy species and micro landform
in Musashi-Kyuryo National Government Park. Underlayer vegetation was surveyed at 61 quadrates in each type
of forest floor mowing frequency and micro landform. Classification by TWINSPAN showed the appearance of L.
auratum in the site, indicating it suitable in meadow or forest mantle habitats, but its absence in Cammeliaetea
japonicae class indicates that it is an unsuitable species for that habitat.

Analysis of relationship between underlayer species composition and environmental factors by nMDS showed that
the most significant correlation was between the degree of mowing frequency and the growth constraint of
Pleioblastus chino that dominants and concomitantly oppresses other species in the underlayer. L. auratum appears
with periodical frequently when the underlayer is mowed and tends to comprise populations on crestslope micro
landforms dominanted by Pinus densiflora tree layer.

Chapter 3: Effects of forest structure and leaf raking treatment on the population structure of Lilium
auratum Lindley in Musashi-Kyuryo National Government Park.

The effects of dominant forest canopy species and leaf raking treatment on the demography of Lilium auratum
Lindley were investigated from 2006 to 2008 and 2011 to 2013 in Musashi-Kyuryo National Government Park,
central Japan. Individual plants were classified into three stages: Radical leaf, Non-flowering stemmed, and
flowering stemmed. The radical leaf stage was subdivided into three size classes (RL1, RL2, and RL3) and the
non-flowering stemmed stage was subdivided into two size classes (NF1 and NF2). Individuals in the radical leaf
stages stayed in the same stage for 7~9 years before they reached the non-flowering stemmed stage. When
individuals progressed from RL3 to NF1, survival rates decreased to values similar to those for individuals in RL1.
As deciduous tree species became dominant in the canopy layer, the transition rates from juvenile stages to
non-flowering stemmed stages decreased. The elasticity values calculated in this study from stage projection
(Lefkovitch) matrices showed that the importance of the survival (stasis) in the flowering stage on population growth
rate was not prominent, unlike for other herbaceous species. The leaf raking practice increased the recruitment rate
of new seedlings and consequently increased the population growth rate. Adults of L. auratum may use a switching
reproductive strategy by which they can change their allocation pattern from sexual to asexual reproduction or vice



versa depending on the thickness of the Ao horizon.

Chapter 4: Changes of the dry matter production and allocation along the transition of growth
stages of Lilium auratum Lindley.

The characteristics of seasonal change of dry matter allocation to component organs among radical
leaf, (RL), small size nonflowering stemmed (NF1) and later stages individual of Lilium auratum
Lindley were studied under the condition of cultivation. The threshold fresh weight of underground
parts value of the transition from RL to NF1 stage was estimated approximately 0.666g. The NF1
allocated higher proportion of dry matter for productive parts than RL, which caused more 8 days
required to recover weight in dormant period. The seasonal change of dry matter showed the
presence of enough light environment from sprouting period to end of May in forest floor was

required for maintaining Lilium auratum Lindley populations.

In conclusion, the guide, task and thesis of conservation and management for Lilium auratum

Lindley in hillside parks were generally discussed from the results of each chapter in Chapter 5.



