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Abstract: The Minabe-Tanabe Ume System in central Japan is defined as a Globally Important
Agricultural Heritage System (GIAHS) by the United Nations Food and Agriculture Organization.
This study examined relationships between parcel-level plant diversity and land use, management,
and development in traditional sloped Ume (Japanese apricot; Prunus mume) orchards and adjoining
level orchards recently developed through large-scale cut-fill land development. We constructed and
overlaid past (1974) and present (2015) digital land-use maps to assess land use and topography. We
conducted field vegetation surveys in land parcels with different development and management
histories. Although 249 ha (4.6% of the total 2015 area) were developed using cut-fill methods,
5148 ha remain a traditional orchard surrounded by coppice forests. Vegetation surveys and a
two-way indicator species analysis revealed that traditional orchards had more native species and
a higher plant diversity index. Cut-fill orchards contained a higher proportion of alien species;
however, the degree depended on parcel history and management. Overall, this area remains a
dynamic mosaic landscape containing a core of long-standing Ume orchards. We suggest that
biodiversity conservation in this area should focus on conservation measures such as indirect land-
use regulations, including some acceptable landform transformations, to promote continued farming
of this ecologically important area.

Keywords: GIAHS; parcel dynamics; agroecosystems; satoyama; dynamic landscape conservation;
anthropogenic landform transformation; energy use; Anthropocene



Minabe-Tanabe Ume System: Location
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Schematic transect image model in GIAHS application
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Traditional model Ume system













Also parcel based vegetation subject to succession management and abandonment




Forest-Ume ecotone providing various nectar sources




Ume flowering season (Feb.)
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> Cut-Fill: Parcel based vegetation with windbreak hedges
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> Parcel based land-use change map between 1974 and 2015



2015

1974 UME (cut-fill) UME Citrus etc. Rice Forest uninterpretable Total
UME (cut-fill) 0 0 0 0 0 0 0
UME 5.8 3027.6 27.0 0 0 29.2 3089.7
(1461) (1765) (975) (1727) (1482)
Citrus etc. 0 598.7 421.9 0 0 18.7 1039.4
(1833) (1739) (1102) (1786)
Rice 0.1 579.5 9.0 453.8 0 4.3 1046.7
(1187) (785) (636) (639) (1102) (870)
Forest 242.9 905.6 15.9 0 0 41.2 1205.5
(4291) (2951) (1786) (5570) (3649)
uninterpretable 0 36.6 5.7 5.4 0 13 49.0
(890) (1415) (556) (956) (954)
Total 248.8 5148.1 479.4 459.2 0 94.8 6430.3
(2313) (1645) (1310) (597) (2228) (1619)

Cross table of area (in hector) altered between 1974 and 2015.

Number in parenthesis is an average parcel size in square meter.



Vegetation survey area ® Grass species survey plot (1m=1m)
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Cut-fill pilot
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Tree diagram structure of TWINSPAN results
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Summary of our vegetation survey

» Tree species

Cut-fill has windbreak hedge trees functioning nectar sources
Traditional has upper forest with various coppice trees especially along the

ecotone border with Ume

» @Grass species

Both cut-fill and traditional have grass species compositions basically according
to parcel managements

Considerable alien species were investigated especially in cut-fill that were
introduced by local governmental guideline for soil erosion prevention and
fertilization when cut-fill development was carried out (1995-2005)

Parcels (using former forest topsoil) managed by farmers with strong wills
toward organic farming tended to have higher species varieties

Parcels becoming abandoned had higher native potential species compositions



Balancing traditional and modern cut-fill

4

There is an increasing trend toward large-scale anthropogenic cut-fill
land developments, which promote efficient Ume cultivation and
are becoming core sites of production

Nevertheless, large areas continue to function as traditional slope-
type Ume orchards with surrounding coppice forest, providing major
landscape components

Our vegetation survey in sample traditional and cut-fill Ume
orchards revealed that traditional orchards have more native species
and higher plant diversity indexes, owing to their varied topography
and parcel management history

Cut-fill orchards had a considerable amount of alien species, but the
degree depended on land parcel history and individual land
management practices



Balancing traditional and modern cut-fill

4

Overall, this area has not experienced any one-way land-use change
toward extensive and abandonment until now; instead, it remains a
dynamic mosaic landscape with a core of long-standing Ume
orchards, which provide ecosystem services in the form of plant
species diversity across the area

Based on these results, we suggest that biodiversity conservation in
this area should focus not on direct protection of specific species
and/or places, with probably higher socioeconomic costs, but on
dynamic landscape conservation measures such as indirect land-use
regulations and incentives

Such measures, in consideration of balancing traditional and
modern agricultures, can be applicable to other existing and
candidate GIAHS sites in the world



Ongoing challenges
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Drone image (acquired on 26 November 2020) showing unexpected sudden landslide in the
traditional site occurred on 23 April 2020 as well as recent emerging solar panel on abandoned parcel
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