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Examining the Link between Subsistence Diversity and
Biodiversity in Agricultural Ecosystems through
Traditional Ecological Knowledge: Insights from the
“Agroecology, Sustainable Food Production and
Landscape Conservation” Project

Junko Hapu

This booklet summarizes part of the research findings from our
project “Agroecology, Sustainable Food Production, and Landscape
Conservation: International Collaborations between Japan and the
Americas” (November 2019 - March 2024). The project was funded by
the Environmental Research Grant of the Sumitomo Foundation
through the Research Institute for Humanity and Nature (RIHN). The
primary objectives of this project were 1) to conduct anthropological,

archaeological, and sociological research on traditional ecological
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knowledge (TEK) and subsistence practices in rural and suburban
Japan, 2) to conduct ecological research on case studies of agroecolog-
ical practices, and 3) to develop food and ecoliteracy outreach pro-
grams for scaling up agroecology. Following the research outcomes of
our previous projects at RIHN (e.g, Habu ed. 2022, Habu, Sasaki,
Fukunaga eds. 2018), we focused on three key concepts: traditional
ecological knowledge, resilience, and landscape, to advance the theo-
retical discussion in this research field.

Agroecology was originally a natural science field that studied
ecological phenomena related to agriculture, including agricultural
biodiversity and landscapes (e.g., Altieri 1987, Gliessman ed. 1989).
Today, agroecology is defined as an interdisciplinary research field,
with an emphasis on establishing both scientific and social foundations
for alternative agricultural practices. In the latter context, agroecolo-
gy critically examines whether conventional agricultural practices
with large amounts of external inputs, including chemical fertilizers
and pesticides, are sustainable in the long run. The discipline of agro-
ecology today covers not only experimental studies in the crop field
but also anthropological and sociological examinations of agricultural
systems. Moreover, there is a significant amount of transdisciplinary
research collaborating with stakeholders, including farmers and envi-
ronmental activists (e.g., Gliessman 2015; Rosset and Altieri 2017; see
also Habu 2019).

Our research team was divided into three groups: 1) TEK
Research Group, 2) Agroecosystem Group, and 3) Food and Ecoliteracy
Education Group. Together, these three groups developed inter- and

trans-disciplinary discussions on the resilience of agricultural
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practices in the face of disasters and climate/social change. By con-
ducting comparative studies between Japan and the Americas, our
project expanded international networks of researchers and institu-
tions to move the discipline of agroecology forward.

The main geographic foci of our fieldwork were on three regions
of the Japanese archipelago: 1) the Tohoku region in northeastern
Japan with a particular focus on Iwate Prefecture, 2) the Koshin re-
gion (Nagano and Yamanashi Prefectures) of central Japan and the
Tama Hills and the Musashino Plateau in the suburban Tokyo area,
and 3) Shikoku (Tokushima and Ehime Prefectures) and Hiroshima
Prdfecture in western Japan. Specific research activities included field
surveys of local and regional landscapes, stakeholder interviews, and
literature reviews from the perspectives of historical ecology, ethnog-
raphy, and sociology. Results of our research were used to reevaluate
the role of traditional ecological knowledge for the resilience of rural
subsistence practices in both the past and present. These findings are
then compared with ecological studies of agroecosystems.

The TEK Research Group, the Agroecosystem Group, and the
Food and Ecoliteracy Education Group were able to conduct joint field
research in multiple locations in Japan, including Iwate, Nagano,
Tokushima, and Ehime Prefectures. Meanwhile, project members re-
searching in the Americas, including California (Muramoto; Chapter
13 of this booklet), Mexico (Oseguera Sotomayor; Chapter 14), and
Colombia (Altieri and Nichols), progressed their research individually
and engaged in discussions about the similarities and differences be-
tween their findings and those from Japan.

Our food and ecoliteracy education efforts also focused on
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outreach and experimental activities at Keisen Jogakuin University
(Chapter 7), International Christian University (Chapter 10), and the
University of California, Santa Cruz (Chapter 13), which advanced
practical collaborative approaches with local stakeholders and stu-
dents. Additionally, in August 2023, a food, agriculture, and environ-
mental education workshop was held at the University of California,
Berkeley.

One of the significant achievements of the four-year project was
the advancement of interdisciplinary and international discussions on
the relationship between food/subsistence diversity, especially the
diversity of staple starch foods, and biodiversity at varying temporal
and spatial scales. We believe that this type of research can directly
contribute to the discussion of multi-stability of ecosystems in resil-
ience theory (Holling et al. 2003) and the reexamination of the land-
scape concept in historical ecology (Balée 1998, 2006; Crumley 2021;
Marquardt and Crumley 1987).
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Towards Sustainable Agricultural and Food Systems:
Revitalizing Traditional Ecological Knowledge and
Restoring Resilient Landscapes

Kazumasa HipakA

Agroecology emphasizes the landscapes and traditional ecological
knowledge of diverse regions in both research and practice. The Japanese
archipelago, formed from numerous islands with varied topography
and extending from the subtropics through the temperate to the cold
zones, boasts high biogeographical diversity. Historically, a variety of
crops have been cultivated according to the principle of “right crop at
right place,” contributing to high agricultural diversity and the forma-
tion of satoyama landscapes, with localized food systems developing
into regional cuisines. However, the diversity of agrolandscapes and
foodscapes, which was once high in both beta and gamma diversity,
has been lost since the enactment of the Agricultural Basic Law in
1961. Agriculture became energy-intensive and monocultural, leading to a
uniform diet, reduced food self-sufficiency, and less resilient food sys-
tems. This project advances the investigation of local agricultural
knowledge and foodways in rural Japan, envisioning an agroecological
landscape. To realize a sustainable vision, it is necessary not only to focus
on alpha diversity oriented towards chemical-free materials at the field level,
such as organic agriculture, but also to prioritize regionally unique sub-

sistence and cultural practice (gamma diversity) and variability
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between smaller local units such as villages and districts (beta diversi-
ty), incorporating local biodiversity into agricultural and food practic-
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Saga Millet Farm in Miyako City, Iwate Prefecture, as a
Core of Local Production and Circulation Networks

Rika SHINKAT

In this study, we first analyze basic data on the historical back-
ground of agriculture in a mountainous area, formerly Kawai Village
in Miyako City, Iwate Prefecture. Second, we present a case study in
which a network of local millet cultivation farmers was organized to
revitalize millet cultivation using traditional ecological knowledge and
to expand sales channels by creating a distribution and sales base.

In order to understand the background of millet cultivation in
this region over the years, we first summarize the historical back-

ground of land use and millet cultivation in the region. Data from 1878
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on the ratio of land use indicate that dry fields and slash and burn
fields were predominant, with almost no paddy fields existing except
in the Etsunagi and Oguni areas. The 1912 data also shows that this
area had a particularly small area dedicated to rice paddies, even in
Iwate Prefecture, and barley and barnyard millet were mainly pro-
duced.

Next, based on interviews with Mr. Hitoshi Saga and Mrs.
Yoshiko Saga, who moved to the former Kawai Village in the 1990s,
we Introduce how millet seeds, cultivation and traditional ecological
knowledge have been passed down to the present. The land in this
area has good drainage for millet, and many families have been grow-
ing various kinds of millets in small quantities for family use.

In 1998, Saga Farm formed a cooperative with millet farmers,
purchased some machinery, and created facilities to produce local
millet products. This initiative made it possible to commercialize mil-
lets, and the products are now sold nationwide through Internet sales.
The farmers’ motivation has also increased as their millets, initially
grown for self-sufficiency, have become a cash crop. Although the
number of farmers is currently decreasing due to aging and animal
damage, this case study can be shared and used as a future reference

for other regions.
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#& 3.1 (Table3.1) BFA 11 (1878) F OENOFX D (CKRDBHEMERE (RE
ERED) . [AFREESL] (BFR2003) [CED

el H A I
[EIp B R\ ® | F B R & | & B R ®BF
JIFHA 0| 4| 5| 28,108 3| 0] 16| 20, 2 129
Bl 0| 0] 5 18 1 6| 0| 10, 0| 2| 22
FEH of 0, 0 O] 17} 7, 0 0 1 6| 3| 7
AN 0 0| 4| 29| 48| 4 1] 15 13] 5 8| 29
rEan 1 20 5| 3|, 63| 3| 7| 4} 12, 2| 2| 18
NI 0f 0/ 0] O] 50| 0| 4| 20| 16| 5 T M
BE 0| 0 0] 19} 63| 2| 7| 23| 21 20 7| 2
NERS 8| 8| 0| 13187 2| 6| 25| 83 1 0] 10
TTEEAR 3| 0] 2] 13/ 13| 0| 5| 17110 5| 6] 19
=288 0| 0| 6| 26| 122 1 9 2,108 3| 5| 8
SAEN) 0| 4, 3| 8| 65| 6| 9 8| 26| 9| 4| 6

#F32 (Table 32) +F3.1 ODREAEICKDENOMIEMERZNY Y —)VITIRE,

X 7 H XA LY
NIFFA 0.46 108.31 20.22
B0 0.05 18.16 10.03
FEH 0.00 17.70 1.63

AR 0.05 48.41 13.59
Faar 1.25 63.37 12.23
NIRAE 0.00 50.05 16.51
EEN 0.01 53.28 21.28
NERS 8.80 187.27 83.10
JTEERY 3.02 135.06 110.57
=2EN 0.07 122.19 108.35
ik 0.43 65.69 26.94
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Japanese Shorthorn Cattle Grazing and Its Local
Cooperatives: A Case Study from Iwaizumi,
Iwate Prefecture

Toshio Oyama

The Japanese Shorthorn Cattle is a rare beef cattle that has been
raised mainly in Iwate Prefecture. It is characterized by calf produc-
tion with “Summer grazing in the mountain and Winter rearing in the
village”, and the common pasture and grassland that have been still
maintained and managed by local cooperative “Bokuya-kumiai”.
Although the non-economic value of grazing, such as the creation of a
unique grassland landscape and regional space with high biodiversity,
is valued, the current situation is that the number of livestock, pro-
ducers, pasture area are on the decline. This article will examine the
actual practices of raising cattle in the common pasture by local coop-

eratives.
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Lacquer Sap Collecting and Subsistence Calendar
in Jobobji, Iwate Prefecture

Yumiko Iton

Since 2015, we have interviewed lacquer sap collectors, farmers’
market organizers, and lacquer artisans in the Joboji area of Ninohe
City, Iwate Prefecture. The purpose of our interviews was to evaluate
the role of small-scale production activities in understanding the resi-
dents’ lifeways and the resilience of local communities in this area.
Interview questions focused on obtaining information about subsis-
tence diversity, including lacquer sap collecting, the relationship be-
tween lacquer sap collecting and agriculture, and traditional ecologi-
cal knowledge and individuals' creative efforts behind lacquer sap
collecting. Archival research on lacquer sap collecting in the Joboji
area was also conducted.

Because this area is mountainous, flatlands for agriculture were
limited. Frequent cold summer damage caused by vamase (cool, wet
northeasterly winds) from the Pacific side and heavy snow on the
foothills of Mt. Inaniwa, due to the Sea of Japan climate, also contrib-

uted to the unpredictability of agricultural harvests. As a result, the

i H%ET
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traditional subsistence practice in this area was characterized by a
combination of small-scale forestry, animal husbandry, and agricul-
ture, with a wide crop diversity and an emphasis on upland dry-field
farming.

Because both cash-earning businesses and self-supporting subsis-
tence activities were small-scale and diversified, subsistence practice
in this area was flexible enough to be resilient against major sociopo-
litical and economic turmoil since the Meiji Restoration of 1868. These
changes included the Second World War, post-war rapid economic

growth, and the bursting of the bubble economy in the 1990s.
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Basketry Production and Landscape Practice in Torigoe,
Ichinohe Town, Iwate Prefecture

Kazuyo NisHroArA

I have been joining fieldwork in the northern part of Iwate
Prefecture since June 2022 with Junko Habu and Rika Shinkai, where
we saw baskets used in various subsistence activities and everyday
practice. In this paper, I aim to provide a preliminary exploration of
the landscape created through the interplay of basket weavers in the
region, based on interviews conducted with weavers in the Torigoe
area (Ichinohe Town, Ninohe District) (Figure 6.1) in July 2023. In ad-
dition to introducing baskets from the northern regions of Iwate in
the collection of Folk Art Gallery of Musashino Art University.

Basket in the Musashino Art University Folk Art Gallery Collection

The Folk Art Gallery at Musashino Art University houses a col-
lection of 56 baskets collected in Iwate from 1968 to 1977. 14 of these
baskets are from Ichinohe Town. The materials of the baskets from
the northern regions of Iwate in the collection are labeled as suzutake,
shinodake, and take, indicating that most of them are made of suzutake

dwarf bomboo (Sasamorpha borealis Nakai). The primary collection



[=2]
i
4+H
=
Il
Tl

—FH BB H TR & 5Bl

location is “Ichinohe Town, Ninohe District, Iwate Prefecture,” and it
is confirmed that at least one of them is from the Torigoe area based
on records when it was collected.

Suzutake baskets come in various shapes and serve different pur-
poses, often having specific names associated with their usage. For
example, uni-toshi (screening basket for sea urichin), kie-toshi (screen-
ing basket for barnyard millet),” awa-toshi (screening basket for foxtail
millet), and others. The coarseness of weave varies according to their
intended use. Baskets for storing fibers used for textile weaving,
sieves for grains, carrying baskets, and more—all these types of bas-

kets were indispensable for everyday life.

Suzutake bamboo basketry in Torigoe

In addition to farming, many residents of the Torigoe area en-
gaged in basketry weaving as a supplementary source of income,
primarily using suzutake dwarf bamboo as their main raw material.
Within Torigoe households, it was common to find basket weavers,
and it was a common sight for family members to continue their bas-
ket-weaving immediately after dinner. However, since 2018, the large-
scale flowering and subsequent die-off of suzutake bamboo in the sur-
rounding areas have had a significant negative impact on the
collection of materials, which form the foundation of basket making.
This report aims to present the current situation based on interviews
with Torigoe basket weavers, examining their short-term and long-
term responses to the impact caused by such natural phenomena.

Baskets in Torigoe are predominantly used suzutake bamboo,

with weavers primarily harvesting and using bamboo shoots in their

[V

59



60

first year. Torigoe area had enough naturally grown suzutake bamboo
and was known for its high quality. While no firm evidence for active
management of suzutake bamboo as a resource was obtained during
the interviews, it was evident that the residents of Torigoe routinely
entered the mountains to collect materials every year. Based on de-
scriptions found in Hona: Goson-shi, a local record of Morioka domain
dated to the Edo period, Koichi Kudo, who compiled the history of
suzutake bamboo basketry in Torigoe from historical documents, sug-
gests that bamboo baskets were recognized as specialty products in
Torigoe village and neighboring Fukuoka village as early as the 18th
century.

In recent years, Torigoe has experienced an unusual event that
can be described as a once-in-a-century occurrence: the large-scale
flowering of suzutake bamboo in 2018 (Saito 2020). While swzutake
bamboo used to be readily available on any mountains in Torigoe, it
almost entirely perished after the flowering, which began around
2018. However, around 2020-21, young suzutake bamboo shoots began
sprouting from seeds, and gradually, materials became available again
from the surviving bamboo stands. Furthermore, Koichi Kudo reports
that, during the Tenmei period (1781-1789), a period marked by se-
vere famine, suzutake bamboo flowered in Torigoe and eventually
died, as passed down through local oral history (Kudo 1996).
According to the Torigoe Bamboo Craft Preservation Association, the
previous flowering event occurred approximately 120 years ago in
1897. Tt is also noted that “when bamboo flowers, famine (kegazu) fol-
lows,” and people resorted to eating root cakes made from bracken

fern and consuming the fruits of bamboo (Kudo 1996).
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The large-scale flowering of suzutake bamboo, occurring approx-
imately every 120 years, not only led to significant damage for the
economy in the region but it also brought about multiple impacts that
altered the local landscape. Given its recurrence and its significant
historical and ecological implications for the region, it is necessary to
investigate how local community members of Torigoe, including bas-
ket weavers, are responding to this incident and how they demon-
strate the resilience against the current damage. Further research
and observation are needed to gain a deeper understanding of these
dynamics.

In addition to suzutake bamboo baskets, in other parts of northern
Iwate, baskets for everyday use have been crafted using various bark
and broadleaf materials. For example, Kitakami-sanchi Museum of
Folklore (2003) conducted detailed interviews about the production
and use of these baskets in Former Kawai Village. The museum
stores a large number of baskets collected from this area. For these
non-suzutake-hamboo baskets from northern Iwate Prefecture, I in-

tend to publish a separate article.
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Organic Farming, GIAHS (Globally Important
Agricultural Heritage Sites), and Traditional Ecological
Knowledge

Sanae SAWANOBORI

In 2022, Japan enacted the Green Food System Act, aiming for
zero greenhouse gas emissions from agriculture by 2050. Efforts to-
ward some of the goals, such as increasing the area of organic farming
to 1 million hectares and 25% of the total cultivated land, are under-
way. One significant hurdle is the aging and declining population of
agricultural workers. To solve the labor shortage, the law was revised
to increase the number of technical intern trainees from overseas.
However, this solution comes with a new set of problems, as well as
concerns about human rights abuses. Additionally, the Ukrainian cri-
sis has dealt a huge blow to Japanese agriculture, which has been
heavily dependent on foreign countries for materials such as fertiliz-

ers and livestock feed, as well as fuel. As urbanization progresses,
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more and more consumers are becoming indifferent to what they eat
and their health, and about the relationship between agriculture, food
production, and the environment.

Since 1994, Keisen University has been offering an organic gar-
den-based education program titled ‘Life Gardening (Setkatsu Engei),
in the hopes that it will lead to changes in consumer awareness and
behavior. However, to further promote the practice of vegetable gar-
dening at a larger scale, new, creative approaches are needed.

As part of the Life Gardening program, we have practiced com-
post making using fallen leaves collected on campus and nearby for
many years. We also developed a simple cardboard box compost kit
using local bamboo for family use. It has been introduced into the local
government of Machida City to reduce household waste. Recently,
more people are interested in, and are starting to think about, intro-
ducing a kind of compost kit at home.

Some elementary schools in Tama City have been practicing
compost making using fallen leaves, which is then used to nurture
seedlings of vegetable plants, such as bitter gourds, as “green cur-
tains,” or living sun-shades made of plants, for combating global
warming. This type of compost making is one of the traditional agri-
cultural practices in this region. It is possible to collaborate with local
farmers to understand and utilize traditional ecological knowledge
and develop a new, agroecological education program towards a sus-
tainable society. However, these initiatives are often treated as one-off
environmental education activities.

Before the development of the Tama New Town started in the

1970s, the Tama area was covered with satoyama (community-managed
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woodland). The agricultural landscape was well preserved, and farm-
ers were collecting fallen leaves from the forest floor to make com-
post, growing crops, and managing satoyama. In order to promote
sustainable practices that connect food, agriculture, and the environ-
ment in suburban areas such as the Tama Hills, it is necessary to
reevaluate and revive traditional ecological knowledge of this area. It
has become clear that there is an urgent need to develop an experi-
ential educational program that uses this visualization to learn about
sustainable food systems. There is an urgent need to visualize the
cycle of materials and life centered around satoyama and use this vi-
sualization to develop environmental education programs through
which elementary, junior high, and high school students can learn
about sustainable food systems.

Coincidentally, in July 2023, the Fallen Leaves Compost
Agroforestry System in Musashino Upland in Saitama Prefecture in
the Tokyo metropolitan area, Japan, was registered as a Globally
Important Agricultural Heritage System (GIAHS). This could not only
help us promote environmental education programs but also deepen
the understanding of sustainability among food producers and con-

sumers.
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Walnut Distribution in Former Shiga Village,
Matsumoto City, Nagano Prefecture

Takashi Moropayasui, Kazumasa HipAkA and Junko HABU

The stone fruits of the walnut tree Japanese walnut (Juglans ai-
lantifolia) have been recovered from many archaeological sites dated
to the prehistoric through to the late historic periods, making it clear
that the ancestors of the Japanese people utilized walnuts as an im-
portant food source. Until the 1960s, walnuts were widely used as an
important food item, especially in central and northeastern Japan.
However, their use is now limited, which may also be affecting the
current habitat (landscape) of the species.

We conducted field surveys in the Shiga district of Matsumoto
City, Nagano Prefecture, where Japanese walnuts were once actively
used, and walnut trees are currently densely distributed. Through our
surveys, we recorded the spatial distribution of the species today and
reconstructed its distribution in the 1960s. The results in the study
area indicate that, when there was a suitable habitat, the distribution
of Japanese walnuts expanded and their population increased. In con-
trast, during the 1960s, the population seems to have been smaller and

managed despite being valued as a special and tasty ingredient.
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Observation of Small-Scale Field Burning at Kaida, Kiso
Town, Nagano Prefecture Using High-Resolution Satellite
Images (Planet Lab)

Osamu WATANABE

In Japan, research on agroecology has traditionally focused on
paddy rice farming, but there are many regions within the country
where the development of paddy fields is limited due to climatic and
geographical conditions. In these areas, unique rural landscapes and
forms of resource utilization can be observed: for example, villagers in
the Kaida highlands in the Kiso area (Nagano Prefecture), where re-
search has explored local environmental knowledge. In the 1950s,
Kaida was home to approximately 700 native horses, and there were
around 5,000 hectares of grasslands. After controlled burns, grasses
such as Miscanthus sinensis and Miscanthus tinctorius were harvest-
ed, stacked, and dried for about a month, a state referred to as nigo.
This dried grass, known as 7:go, was then utilized as hay.

In recent years, the role of horses has shifted from working ani-
mals to being kept for tourism purposes, resulting in a significant re-
duction in the area subjected to controlled burns. However, Kaida still
maintains small-scale vegetation management through controlled
burns, leading to the dominance of plants such as Miscanthus grass
and warabi bracken (Pteridium aquilinum).

While warabi bracken is harvested in the surveyed area, it is es-
sential to note that controlled burns are not conducted specifically to

promote warabi growth. Instead, they are part of activities to

i3

&

83



84

maintain the grasslands. It is worth mentioning that warab: bracken
is considered a harmful plant when it comes to grazing and forage
collection.

To identify these small-scale controlled burn sites in Kaida, the
research team utilized satellite imagery from a small-scale satellite
operated by the Plant Lab in the United States. These satellite images
offer multi-spectral data with a ground resolution of 3 meters and are
captured daily. Since controlled burns typically occur in mid-April in
the study area, a comparison of images from March 31, 2023, and
April 27, 2023, was conducted to pinpoint the locations of controlled
burns in the Higesawa and Nakasawa areas.

With the frequent capture of images by modern satellites, it be-
comes possible to identify areas where small-scale controlled burns
are taking place, not only in Kaida but also in other regions. This in-
formation can be valuable for vegetation management and conserva-

tion efforts.
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The Dynamics of Iriai in Urban Areas:
A Case Study of Fallen Leaf Collection
at International Christian University

Tomiko YamacucHr

International Christian University (ICU), established in 1953 as
the first liberal arts university in Japan, is celebrating its 70th anni-
versary this year. The university campus is located in Mitaka City,
Tokyo, covering approximately 620,000 square meters, equivalent to
about 13 Tokyo Domes. The campus is surrounded by the mixed de-
ciduous forest of Musashino, and around the school buildings and re-
search facilities, student dormitories and faculty housing are scat-
tered. To the west of the campus flows the Nogawa River below the
Kokubunji cliff line. The campus is home to rare plants such as
Epipactis gigantea, Lilium auratum, and Lilium maculatum var. bu-
kosanense, and untouched nature still remains.

At the time of ICU'’s establishment, there was a farm on the cam-
pus, and interaction with nearby farmers took place. However, with
the changing times, the interest of university members and students

in agriculture diminished. Nevertheless, in recent years, with a strong
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awareness of the importance of coexisting with nature, faculty mem-
bers advocating for incorporating the theme of coexistence with na-
ture in the foundation of liberal arts education, and students showing
interest in agricultural life, have increased. In this context, in 2018, a
project using fallen leaves from the campus for eco-composting was
initiated. Furthermore, spurred by the composting project, an on-
campus vegetable garden project involving students and local resi-
dents commenced. These activities served as a catalyst, bringing at-
tention to the fallen leaf collection activity (yamakak: in Japanese)
conducted by nearby farmers on the campus. This activity, unlike
others, began shortly after the university’s establishment and has
been consistently carried out over the years. However, there is no
evident examination of the principles underlying this activity, which
are rooted in the symbiosis of humans and nature, nor is there any
exploration of the actual state of this activity in the archives docu-
menting the university’'s history. Against this backdrop, we will look
into the origins of the fallen leaf collection, how it has evolved along-
side the decline of urban agriculture from the narratives of farmers
who have participated in fallen leaf collection since the founding of
ICU. We will particularly consider this issue from the perspective of

i7iar in urban areas.
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Landscapes, Agrobiodiversity, and Traditional Ecological
Knowledge in Higashi-Iya, Tokushima Prefecture

Naoki Ityama, Kazumasa Hipaxka and Junko HABu

The primary goal of our research is to determine whether we
can identify characteristics of agricultural landscapes and vegetation
formed by the past practice of yakihata, or agriculture with periodical
burning of the forest (swidden or slash-and-burn agriculture). Our re-
search explores agricultural landscapes and vegetation in Sugeoi,
Higashi-Iya (formerly Higashi-Iya-Yama Village), Miyoshi City in
Tokushima Prefecture. Located on the steep slopes of the Shikoku
Mountains, the Higashi-Iya district had been known for the practice
of multi-cropping and yakihata until the 1990s.

Two preliminary surveys were conducted in Sugeol and its vicin-
ity of the Higashi-Iya district in July 2022 and July 2023. Sugeoi is the
place where, during the 1990s, Hidaka et al. (1993) conducted field-
work of self-sustaining vakihata practice. At a former yvakihata field on
a steep slope in Sugeoi, we were able to identify a community of ori-
ental paper bush (Edgeworthia chrysantha: the Japanese common
name mitsumata). Being valued as a raw material for making
Japanese paper, oriental paper bush was a common crop for vakihata
in this region. No other crops that are typical of the practice of yaki-
hata were identified, however.

Upon expanding our survey to encompass the surrounding area,
we verified that mosaic landscape of vegetation had been formed be-

cause of planting Japanese red cedar trees (Cryptomeria Japonicus) at
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different times (for similar examples, see Kogushi et al. 2007). Given
that the Japanese cedar trees have already formed a forest canopy,
we predict that little vegetation diversity at the landscape level will
be observable in the future. Future research plans include identifying
and interpreting diagnostic characteristics of vegetation and location-

al environments of past yakihata crop fields.
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Differences in Traditional Ecological Knowledge between
Higashi-Iya and Waki-machi in the Nishi-Awa Area,
Tokushima Prefecture

Sachiyo INAT

Today, traditional knowledge in food culture is on the decline,
making the transmission of local culinary traditions increasingly diffi-
cult. Local cuisine and other aspects of food culture are based on the

utilization of regional resources through methods that have been

it
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passed down within each community. One of the challenges for con-
structing a sustainable future is whether we can establish subsistence
practice and lifeways that actively utilize local resources while main-
taining biodiversity.

The objectives of our sub-project are twofold: (1) to examine the
traditional ecological knowledge still preserved in the Nishi-Awa area
of Tokushima Prefecture, and (2) to apply the insights gained from our
research towards a sustainable future. First, our team conducted in-
terviews with senior residents in Higashi-Iya, Miyoshi City. Second,
for a comparative case study, we utilized a method that entailed re-
visiting and documenting my personal experiences with traditional
practices during my elementary and junior high school years in Waki-
machi, Mima City.

As a result, it became evident that there are relatively minor but
important differences in the traditional ecological knowledge of two
local communities within the Nishi-Awa area. These findings suggest
that, although these communities are open to certain changes, the lo-
cal transmission of traditional ecological knowledge is essential and

indispensable for their sustainability and resilience.
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Utilizing Traditional Ecological Knowledge to Tend
Geophytes on the Central Coast of California

Joji Muramoto, Rick FLORES, Alex JoNES and Justin Luone

Introduction

Edible native geophytes were food sources for indigenous people
throughout much of California (Anderson, 2005; Lightfoot and Parrish,
2009). However, geophyte populations are declining, possibly due to
habitat loss, fragmentation, and lack of traditional ecological
management. Using grasslands on the University of California Santa
Cruz (UCSC) campus, goals of the 3-year project are to 1) examine the
effects of traditional ecological management practices on geophyte
populations in grasslands, 2) assist with the Amah Mutsun Relearning
Program, a program aiming to assist the Amah Mutsun Tribal Band
in the relearning of native plant identification, ethnobotany, and culti-
vation and stewardship of native plants, and 3) educate UCSC under-
graduate students about traditional ecological practices. Here, we re-

port the results of the project’s first two years, focusing on Goal 1.
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Methods

Chlorogalum pomeridianum var, pomeridianum (Soaproot.
Photo 13.1) was selected as a model geophyte based on its abundant
populations at UCSC grasslands and its known multiple uses by mul-
tiple tribes in California (Anderson, 2005; Lightfoot and Parrish, 2009).
A randomized complete block-designed trial with burning using
burn-boxes (B. Kral et al. 2015), harvesting and replanting seeds (H), a
combination of both (BH), and untreated control (C) as treatments
with 5 replications was established in a mix of grassland and shru-
bland in the UCSC Arboretum on April 6, 2021 (Photo 13.2). Those
treatments were selected based on Anderson (2005: 303). Each plot is
a1l m X 1 m quadrat marked by rebars at 4 corners. Each plot's baseline
soaproot population with and without flowers was measured sepa-
rately on June 10, 2021.

Soaproot seeds (90% germination rate, 6.77 grams/1,000 seeds.
Photo 13.3) for H and BH treatments were collected in the UCSC
Arboretum on July 6 and 8, 2021. H treatment was applied to H and
BH plots on August 26, 2021, in the following manner. 1) Dig out flow-
ered soaproot plants (Photo 13.4), 2) Weigh the root biomass of each
soaproot, 3) Cut off the root crown of each soaproot (Photo 135),
4) Replant root crowns (a crown/hole) and put seeds into holes (the
number of seeds per hole was determined as follows: The number of
seeds per hole = the total number of seeds per plot (1,000 seeds/plot)/
number of holes per plot (= number of flowered plants per plot).
Photo 13.6), and 5) Bury the holes (Photo 13.7). B treatment was ap-
plied to B and BH plots on October 18, 2021. The amount of surface

biomass (fuel) was standardized across all B and BH plots to 9 cm
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thick (= 3.1 kg dry biomass/m? by adding dried fallen pine needles
collected from the plots’ surrounding area to the existing plant litter
at each plot (Photo 13.8). The burn box was 4" wide by 4” tall. We cut
each 8 corrugated galvanized steel roofing panel in half and over-
lapped two halves vertically to make each of the four walls of the box
(Photo 13.9). Clevis and cotter pins attached the panels to the slotted
steel angle iron posts. When fully constructed, we were able to lift and
move the box by holding onto the tops of the angle iron posts. We lit
each fire by tipping up one side of the box and lighting the pine needle
fuel with a small propane torch or long-reach butane lighter, then
lowering the box back to the ground. We lit the interior of each of the
four corners of the box using this method. Burning time averaged 16.9
minutes per plot (Photos. 13.10, 13.11, 13.12, and 13.13).

To examine the effect of treatments on soaproot populations, the
number of soaproot plants with and without flowers was counted sep-
arately at each plot on May 17, 2022, and May 17, 2023. The green
canopy cover area at each plot was also determined by taking photos
of each plot with a cell phone and processing the images using the
Canopeo program (Patrignani and Ochsner, 2015) at each counting
date.

Data were statistically analyzed by ANOVA (randomized com-
plete block design) and mean separation with One-sided Dunnett’s
Multiple Comparisons using the Statistix 10 program (Analytical
Software, FL).

Results and Discussion
In May 2022, 9 months after H treatment and 7 months after B
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and BH treatment, we found significant treatment effects in three
variables: the green canopy cover, the total plant population, and the
flowering plant population.

The green canopy cover, an indicator of total living plant bio-
mass, was much lower at B and BH plots, showing plants other than
soaproots were greatly suppressed by burning, but soaproots sur-
vived due to their bulb structures in the soil (Figures 13.1 and 13.2).

The increase of total plant population from the baseline was
greater at B, H, and BH plots than at C plots (P=0.20. 2022 in
Figure 13.3). The increase in the flowering plant population from the
baseline was significantly higher at B plots than at C plots (P=0.05,
Figure 134). All of the three effects, however, were not observed in
May 2023 (2023 in Figure 13.3 for the increase in total plant popula-
tion. Other data not shown).

The total population increase at H and BH plots can be under-
stood easily since we added 1,000 seeds/plot at these plots. However,
even non-seeded B and C plots must have received many seeds from
the plants in these plots naturally. For example, a soaproot can have
600 flowers and 80 capsules per plant, and each capsule has 1 to 4
seeds (Borchert and Tyler, 2009). Given the average baseline of ~4
flowered plants/plot, all plots, including B and C plots, might have
received <1000 seeds naturally from the plants growing in the plot.
Burning is known to increase geophytes’ overall growth and produc-
tivity by adding nutrients and light, two factors often limiting their
growth, and by raising soil temperature via overing the soil surface
with black burnt biomass (Anderson and Lake, 2016). Thus, burning

may have increased the germination of naturally seeded seeds at B

101



102

plots, although we did not find any additive or synergistic effects of
burning and reseeding at BH plots (Figure 13.4).

Borchert and Tyler (2009) found that burning increased the pop-
ulation of soaproots with flowers for two consecutive years in pre-
scribed burned chaparral in Southern California. In our trial, the
population-enhancing effect by B, H, and BH treatments was only ob-
served in the first year and disappeared in the second year. This
might be simply due to the difference in location and time, but the plot
size may have some effect on this. Our small plots are much more
sensitive to disturbances by wild animals and humans and can be
easily affected by the surrounding environment (e.g., surface biomass
transfer from the surrounding area). In that sense, this small trial may
have some limitations to monitor long-term effects.

Our trial attempted to use traditional ecological practices devel-
oped through thousands of years of observation and experience by
indigenous people. The small scale of our experiment, however, placed
constraints on some of the more practical and intuitive aspects that
may have been part of the ways soap plants were traditionally man-
aged and harvested. By virtue of our study design, we were limited to
the particular soaproot plants that fell within our plots, as opposed to
having an entire meadow in which to search out the most desirable
plants. Our burn treatments, though designed to mimic a larger-scale
burn, may have had different effects than a fire that burned across an
entire meadow. Additionally, our use of these traditional ecological
practices was stripped of any of the cultural and spiritual aspects that
may have gone along with the physical practices of harvesting/re-

planting and burning. Despite these compromises our study may have
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made, we were still able to see some significant effects of using tradi-
tional ecological practices to tend soaproot plants.

We will continue to monitor the above variables for one more
year and measure bulb size at each plot in the summer of 2024 to
examine the effect of treatments on bulb production. We will present
the outcome to the Amah Mutsun Tribal Band in 2024 (Goal 2).
Sixteen UCSC undergraduate students have been involved in this

study, and more will be involved in the future (Goal 3).
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Photo 13.1 Varying sizes of Chlorogalum pomeridianum
var, pomeridianum (soaproot) dug in the trial area.
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Photo 13.3 Soap root seeds.
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Photo 13.5 A flowered soaproot with a bulb and a detached
root crown (August 26, 2021)
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Photo 13.7 Buried seeded holes. Each hole was marked by
a taped nail (August 26, 2021)
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Photo 13.8 Fallen pine leaves were added to make 9 cm
thick at B and BH plots (October 18, 2021)

Photo 13.9 A metal burn box (October 18, 2021)
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Photo 13.11 Burning at B and BH plots (October 18, 2021)
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Photo 13.13 Burned B and BH plots (October 18, 2021)
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May 17, 2022
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Figure 13.1 Examples of green canopy cover images (May 17, 2022)
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Figure 13.2 Green canopy cover data at each treatment (May 17, 2022).

Mean £ SEM.

C: Untreated control, B: Burn, H: Harvest/Replant, BH: Burn and
Harvest/Replant.

** Significantly lower than Control according to One-sided Dunnett’'s
Multiple Comparisons at P=0.01.
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Figure 13.3 Increase of total soaproot population from the baseline. See
Fig. 15 for legend.
T Significantly greater than Control according to One-sided Dunnett’s

Multiple Comparisons at P=0.20.
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Figure 13.4 Increase of soaproot populations with and without flowers

from the baseline (May 17, 2022). Mean = SEM. See Fig. 15 for legend.

* Significantly greater than Control according to One-sided Dunnett's
Multiple Comparisons at P=0.05
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Traditional Agricultural Practices and Agroecology:
The Journey of the Zapotec People of
Talea de Castro, Oaxaca

Sandra OSEGUERA SOTOMAYOR

This presentation aims to share the Zapotecs’ journey in Talea de
Castro to keep agriculture and food sovereignty in their town through
time. Using previously published archaeological information, historical
ethnographies, and contemporary interviews with Talean agricultural
workers under a historical ecological analysis framework, I will dis-
cuss long-term changes in, and continuities of, agricultural practices in

this community and their ongoing experience implementing
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agroecology. My ultimate goal is to highlight the relevance of histori-
cal ecological perspectives when analyzing and implementing agro-
ecology. The case of the Talea is relevant to this ongoing conversation
because changes in the culture of the Indigenous Zapotec people for
the past 10,000 years have been closely linked to their agricultural
practices.

The Zapotec people from Talea de Castro, Oaxaca, an
Indigenous-rural town in the Northern Highlands (Sierra Norte)
founded in 1524, have historically relied on subsistence agriculture of
regional staples such as maize, squash, beans, and quelites (wild grass-
es). In the mid-twentieth century, coffee production was added to their
subsistence activities, integrating Talea into external cash crop mar-
kets. Since the town’s foundation, Talean Zapotecs have depended on
their agricultural practices to maintain their social structure and
sustain the autonomy of their town. In doing so, they used inherited
agricultural knowledge and social structures from the Zapotec groups
that had migrated into the Highlands after the fall of Monte Alban
(AD 750) as well as from Spanish colonizers.

Since the 1970s, changes in the environment, agricultural practic-
es, and the adoption of new social values by young Taleans have sig-
nificantly impacted the agricultural capacity of this town by reducing
the number of workers, decreasing cultivated land, and consequently,
the annual harvest yield. In 2019, most local agricultural workers in
Talea joined the agroecological project implemented by the Mexican
Government, Sembrando Vida, to keep their agriculture alive. As part
of Sembrando Vida Talean, agricultural workers seek to exchange

knowledge with trained agricultural engineers (implementing
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agroecology as part of the Mexican project) to benefit their fields.
Examples of what Taleans are doing to benefit their fields are learn-
ing to make inputs to bettering soils and Integrating new cultivars

such as pineapples, peaches, and guava into their regular rotation.
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