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Intermediate Disturbance and Preservation of Plant Diversity — Fuji-azami —

Setsuro KOBAYASHI (Mishima Kita High School)
Translated by Risako DAN

Overview

To learn about the mechanism of preservation of diversity and the disruption of ecosystem by
disturbance, through the field observation and/or the internet search on severe natural environment and
its inhabiting plant, "Fuji-azami" (Asteraceae Cirsium purpuratum), at the 5th station of Mt. Fuiji.

Grade Level, Subject and Time Frame
High school, Basic Biology or Biology
20-30 min. (60min. in the case of field observation)

Keywords
Mount Fuji 5th station, Forest line, Avalanche, Intermediate disturbance, Species diversity

Background

In the subject “Basic Biology”, “disturbance” is a term that is referred to as phenomena that disrupt or
damage ecosystems. In sharp contrast, in the subject “Biology” that is categorized one level up to
“Basic Biology”, disturbance with an intermediate scale (termed “intermediate disturbance™) is
considered very useful and important for the ecosystems because it plays regulatory roles in
maintaining the diversity of plants. This implies that the phenomenon can play multiple roles
depending upon its magnitude. It is one of the goals in the subject to learn about such diverse nature of
ecosystems.

| focus to a genus Cirsium with a Japanese name Fuji-azami (a genus of Asteraceae) that grows in the
wilderness at 5th station of Mt. Fuji (2500m above the sea level). The harsh natural environment at
the 5th station is potentially a clear and present danger for the survival of the plant. However, as
described above, the environment makes a definite contribution to maintain the diversity of
Fuji-azami. Through practical observation in the field and extensive studies in the classroom, | aim
to make students understand the mechanism of the maintenance of biological diversity in nature.

Reference: The below show the relationship between the new High School Curriculum Guideline
(from 2012) set by the Ministry of Education.

1. Subject “Basic Biology”
(3) Biodiversity and Ecosystem (B) Ecosystem and Conservation (b) Ecosystem Balance and
Conservation
It is indicated to handle this content as to show the following, “Human activities disturb the
ecosystem and it could lead to destruction of biodiversity”. It is stressed out that disturbance is
one of the destroying factor of ecosystem.

2. Subject “Biology”
(4) Ecosystem and Environment (B) Ecosystem (b) Ecosystem and Diversity
In this content, it is required to handle the following item, “genetic diversity, species diversity and
diversity of ecosystem, and accelerating factors of species extinction”. Moreover it is
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interpreted that, “In terms of factor affecting biodiversity, one example would be disturbance of
ecosystem. Disturbance of ecosystem could be both factor for maintaining and changing
biodiversity. (Commentary to the High School Curriculum Guidelines for Science, Ministry of
Education, Culture, Sports, Science and Technology, 2009, p.91)

In here, it is stressed out that intermediate disturbance also has a role to maintaining the diversity
of ecosystem. This leads to the logic that ‘Fuji-azami’ can grow at severe condition like 5th
station of Mt. Fuji because of intermediate disturbance.

Procedure

<< In-class lesson >>

1. Show picture of Fuji-azami observed at Mount Fuji’s, 5th station (Fig.1 and Fig.2). Show
landscape picture of habitat.

2. Use internet and introduce the article about Fuji-azami. E.g. Wikipedia ‘Fuji-azami’ (Fig.3)

Fig.1 Fuji-azamirowing alone
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Fig.3 ‘Fuji-azami’ on Wikipedia®

3. Introduce webpage ‘Want to grow Fuji-azami’?.

4.  Give the discussion theme as below to the student.
a. Why can these plants survive in such harsh condition like on the 5th station of Mt. Fuji?
b. Why do these plants not grow in an area that is calm and flat?

5. Introduce public relations magazine ‘Fuji-azami’ vol.35, pp.6-7 which is shown in website of
Fuji Sabo Office (Ministry of Land, Infrastructure, Transport and Tourism).? ¥
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6. Explain the below contents.
Fuji-azami go roots deep and are able to receive hydration in scoria. In addition, underground
part can survive even if they are hit by avalanche due to growth of the root. Recently, it is
planted as one way to prevent collapse of Osawa-kuzure.

7. Fuji-azami can be grown at the warm foot of the mountain, but it cannot survive when it has to
compete with other plants.

8. Explain the following. Intermediate disturbance such as avalanche would lead to extinction of
other plants. However, plants with a well-developed root system such as Fuji-azami can survive
even if they lose aboveground part every year.

<<Lesson at field>>

1. Observe Fuji-azami at 5th station of Mount Fuji

2. Explain about ‘Fuji-azami’ using article from internet. E.g. Wikipedia ‘Fuji-azami

3. Print out the webpage “Want to grow Fuji-azami’® and hand out to students.

4.  Make students discuss about the following theme.
a. “Why these plants could survive at severe condition like 5th station of Mt.Fuji?”
b. “Why this plant does not appear at flatland?”

5. Print out public relations magazine ‘Fuji-azami’ vol.35, pp.6-7 which are shown in website of
Fuji Sabo Office (Ministry of Land, Infrastructure, Transport and Tourism).?#  Explain about it.

6. Explain about the below contents.
Fuji-azami grows their roots deep enough to uptake water even at scoria soil. In addition,
development of root would help them survive under avalanche. Recently, Fuji-azami is planted
to prevent the collapse of Osawa-kuzure.

ll)

Materials and Setting
In-class lesson uses projector, computer with internet access and textbook. The lesson out in the field
is preceded with observation, question and answer (conversation) and interpretation.
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