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Effects of past grassland improvement on grassland vegetation: a case study of Aso
Region, Japan. Masashi Yokogawa*, (Osaka Museum of Natural History), Chiyoshi Sato
(Kumamoto Plant Research Station) and Yoshitaka Takahashi (Western Region Agricultural
Research Center, NARO)

In Aso region, Kumamoto Prefecture, Japan, there are many grasslands that have undergone grassland improvement in
the past. Many of these are currently managed by burning, grazing, and mowing as well as surrounding semi-natural
grasslands. Although these improved grasslands in the past are dominated by native plants, the difference in the species
richness and composition compared with surrounding semi-natural grasslands are not well understood. In this study,
we analyzed a data set obtained from 24 vegetation survey plots (each Im x 1m) in these grasslands, and compared the
species richness and composition between them. As a result, although the frequency of occurrence and mean cover of
the dominant species were similar between formerly improved grasslands and semi-natural grasslands, the number of
species per plot was significantly smaller and the indicator species of semi-natural grasslands were absent in the formerly
improved grasslands. These results suggest that past grassland improvement had negative effects on plant species
richness and composition in grasslands.
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Fig. 1. Location map of the research site. (a) Map of Kyushu, Japan and location of the surrounding Mount Aso
(gray dashed line square). Border lines indicate borders between prefectures. (b) Topographic map of the
surrounding Mount Aso and location of the research site. The research site was located in the northwestern

region of Aso somma, Kumamoto Prefecture, Japan.
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Table 1. Seed dispersal type (Disp., G:by gravity, W:by wind, A:by ant), frequency of occurrence (Freq.) and mean
cover (Cover) of plants with frequency of occurrence in excess of 50 %, and indicator species in IM site
(grassland improved in the past) and N-IM site (semi-natural grassland) identified by Indicator Species

Analysis.
™M N-IM
Japanese name Scientific name Disp.  Freq. Cover Freq. Cover
Total Freq. > 50%
T Pleioblastus argenteostriatus f. glaber G 1.00 62.92 1.00 78.08
A2 Arundinella hirta G 1.00 2358  0.92 5.58
IYNYF Y Potentilla freyniana G 0.92 1.79 1.00 5.96
Fany Lespedeza pilosa G 0.83 1.63 0.92 1.00
Uov Pteridium aquilinum w 0.75 3.75 0.50 1.29
PZa Zoysia japonica G 0.67 20.91 0.50 1.92
A7 )& sp. Carex sp. - 0.58 2.63 0.58 0.58
AAF Miscanthus sinensis N 0.50 2.04 0.67 2.79
Indicator species of IM
eV VA Kummerowia striata G 1.00 7.42 0.33 0.17
v~ /)7 VI A Ranunculus japonicus G 0.58 0.63 0.08 0.04
Indicator species of N-IM
YR T Prunella vulgaris subsp. asiatica G 0.83 1.08
U R Gentiana scabra var. buergeri w - - 0.75 0.38
7V b7 Haloragis micrantha G 0.08 0.08 0.75 0.38
AT A Lysimachia clethroides G 0.67 0.33
T ANRF Iy Parnassia palustris w 0.67 0.33
7Y Swertia japonica w 0.67 0.33
FAF B A Hydrocotyle ramiflora G 0.58 0.46
vIvvXs Aster scaber w 0.50 0.46
B AN Polygala japonica A 0.42 0.21
T XXV >V Solidago virgaurea subsp. asiatica W 0.42 0.21
Y~ ol Isodon inflexus G 0.42 0.63
R 3 Bivie (Fig. 2d), IM X & N-IM [X.¢> NMDS
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Fig. 2. Comparison of vegetation height (a), vegetation cover (b), number of species per plot (c), and NMDS axisl
(d) between IM site (grassland improved in the past) and N-IM (semi-natural grassland) site. Boxes in the
box plot indicate the range between lower and upper quartiles, and thick lines indicate medians. Whiskers
indicate minimum and maximum values except the outliers, and white circles indicate outliers. AAIC was
shown on the upper side of the graph. AAIC indicates difference of AIC between constructed model and null

model.
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