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Abstract

The objective of this study is to clarify the effect of human activity on species
diversity in semi-natural grasslands at agricultural landscapes, which are one of the
most important habitats for plant species of grasslands.

Managed and abandoned grasslands on the field margins were investigated to clarify
the effect of decreased human activity. The relationship between the time since the last
management and the species richness or species composition were analyzed. The mean
species richness per square meter in the managed grasslands was 25.3 and significantly
higher than that in the abandoned grasslands. Species richness was significantly
negatively correlated with the time since the last management. The negative correlation
between cumulative cover and species richness was significant in layers below 0.6 m.
The composition of managed grasslands was similar to that of grasslands abandoned
within the past 3 years but was different from that of grasslands abandoned for 4
years or more. The managed grasslands had 28 indicator species,while the abandoned
grasslands had 1 indicator species. Competitive species such as Solidago altissima and
Pleioblastus spp. gained height and cover in the abandoned grasslands within a few
years. This increase is considered to be the reason for the decrease in the species
richness and the change in the species composition.

The banks of paddy field margins were investigated to clarify the effect of farmland
consolidation on early stage grasslands. Species richness of the early stage grasslands
was low (10.4 per 1m?) and species composition was different from that of traditional
field banks. A few species, which were reported as characteristic species of the
traditional field banks, occurred in the early stage grasslands. It was considerd that
these species emerged from seeds or rhizome in the surface soil, or diaspore dispersed
from consolidated fields. Thus, it is important to reuse surface soil or to sow seeds of
grassland species to conserve vegetation of banks of paddy field margins.

Three types of field margins were investigated; the traditional fields, restored fields,
and consolidated fields to clarify the effect of increased activity on the field margins.
Species diversity was highest in traditional fields, middle in restored fields and lowest
in consolidated fields. In species composition, the traditional fields and restored fields
were similar, but that of consolidated fields was different from other types. There were
many species of long-distance dispersal type in restored fields, but not in consolidated
fields. The original surface soil is used in restored fields, but not consolidated fields.
There are species sources near restored fields, but not consolidated fields. This clarifies

that the differences of construction method result in differences between the vegetation



of restored fields and that of consolidated fields.

Semi-natural grassland on the field margins of traditional and consolidated
agricultural fields were investigated to clarify the relationship between species richness
and the time since the farmland consolidation. The distance from the nearest
traditional field margin to the consolidated sites was determined, because the
traditional field was considered as a seed source of native vegetation to the semi-natural
grasslands. Field margins in consolidated fields of different ages and distances from seed
sources were selected. Indicator species for both field types were sought. Regression
analysis and detrended correspondence analysis were used to determine the effect of
spatial and temporal distances on the species composition of native vegetation. Species
richness differed significantly between the margin of traditional and consolidated fields.
Significant indicator species of traditional fields were identified, but not of consolidated
fields. In consolidated fields, species richness increased significantly with age and
decreased significantly with increasing distance to the source. At younger sites, species
richness decreased drastically with distance from the source because of strong negative
correlations, but not at older sites. Detrended correspondence analysis ordination
plots similarly indicated that similarities of vegetation composition in consolidated
and traditional fields decreased with distance, and the effect of distance decreased with
age. The species composition of the grassland margins of consolidated field was more
similar to the margins of traditional fields if the consolidated fields were older, and/or
closer to traditional fields. This pattern suggests that dispersal may play a role in the
establishment of species on field margins.

The cutting height and soil hardness of banks of paddy field margins, which can
affect species richness of grasslands, were investigated. The range of cutting height
and the mean cutting height was 3-6 cm and 4.3 cm in the traditional field, and 1-8
cm and 3.7 cm in the consolidated fields. The cutting heights of some consolidated
fields were significantly different from that of the traditional field, the others were not
different. Irregularity and sharp inclination of the traditional field are considered to be
the reason for the difference of cutting height. The range and mean soil hardness was
5.1-15.5 mm and 10.0 mm in the traditional field, and 4.2-18.8 mm and 10.1 mm in
the consolidated fields. The soil hardness was not significantly different between the
traditional fields and each of the consolidated fields.

In conclusion, semi-natural grasslands at agricultural landscapes are affected by
human activity. Both decrease and increase of human activity may result in the low

species diversity of semi-natural grasslands. The use of surface soil, sowing seeds,



and setting of seed sources can contribute to the conservation of species diversity at

semi-natural grasslads.
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