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Study on the conservation of plant biodiversity
in agriculture landscape in Hokkaido

Katsuo Itoh

Summary

Many species of animals and plants are in danger of extinction not only
in Japan but also on the earth, owing to global warming. We have an
obligation to improve the present situation and to transfer abundant
nature to the next generation.

On this background, the objective of this study was to clarify plant
biodiversity in agriculture landscape in Hokkaido. Practically, the
vegetation survey was carried out in various kinds of agriculture
landscapes, and the methods to conserve plant biodiversity were discussed.
In addition, the methods to conserve endangered species and to
exterminate particular alien plants, which might influence the ecosystem,
were discussed. The future farming system to consider plant biodiversity
in agriculture landscape, Hokkaido, was also discussed

This thesis was composed of 2 éections. In the first section, the
conservation of plant biodiversity in agriculture landscape in six districts
was studied. In the second section, the conservation of plant biodiversity in

agriculture landscape in Tokachi District was studied.

The first section. The conservation of plant biodiversity in agriculture
landscape in six districts of Hokkaido.

The vegetation survey was carried out in agriculture landscapes in six
districts during 1967 to 1999: Tokachi District, northern Kamikawa
District, Hidaka District, eastern Abashiri District, southern Sorachi

District and central Nemuro District. The complete list including every
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observed species was made by plant herbariums, which were collected in
each vegetation survey. The correlation between the number of present
species and plant biodiversity was tested. As a total, there were 59 families
and 394 species in agriculture landscape in 6 districts of Hokkaido. Arable
weeds were 44 farﬁilies and 245 species, paddy weeds were 19 families and
53 species, and weeds in both arable and paddy fields were 15 families and
38 species. Perennial species occupied 65 % of arable weeds.

In arable fields, endangered species such as Aginashi (Sagittaria
Aginashi), Itomo (Potamogeton pusillus), Ooabunome (Gratiola japonica),
Tanukimo (Utricularia vulgaris), Tamamikuri (Sparganicum glomeratum),
Mikuri (Sparganicum erectum), Ezomikuri (Sparganicum emersum),
Mizuaoi (Monochoria Korsakowii) were observed. In paddy fields, there
were many wetland species of Cyperaceae family and Juncaceae family.

Poisonous species were 28 families and 65 species, of which 81% were
perennial. Alien species were 24 families and 120 species, of which 55 %
were perennial. Plant species such as Oohangonso (Rudbeckia laciniata),
which is invasive species appointed by the Raw of Invasive Species, and
Seitaka-awadatiso (Solidago altjssfma) and Ooawadatiso (Solidago
gigantea), which are vigorously reproductive perennial species, were
observed.

Total number of observed species, and the percentages of perennial or
alien species were apparently different between 6 districts. Total number
of observed species were more than 400 species in Tokachi District, Hidaka
District, eastern Abashiri District and southern Sorachi District, but
' 300-326 species in northern Kamikawa District and central Nemuro
District. These differences of total number of observed species were caused
by climatic condition, farming methods and management methods of lands.

In order to conserve plant biodiversity in each district, the original
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methods must be established. For example, in cultivated zones such as
Tokachi District and eastern Abashiri District, isolated forest, buffer zones
around Karamatu (Larix leptolepis) windbreak forest, roadside and buffer
zone between cultivated fields may be established and managed by regular
harvest. In paddy zone such as northern Kamikawa District and southern
Sorachi District, buffer zones around ridge, water channel, stream, and
wetland must be managed without herbicide. In addition, plant species,
which are invasive species appointed by the Raw of Invasive Species, must

be controlled, resulting in an increase of plant biodiversity.

The second section. The conservation of plant biodiversity in agriculture
landscape in Tokachi District.

The vegetation survey and herbarium collection were carried out during
2002 to 2008 in agriculture landscape in Tokachi District, where is a
central place of agricultural farming in Hokkaido.

In Inada area, where sites from a city to an agricultural zone near
Obihiro City, 108 families and 815 species including cultivated species
were observed. Endangered species suéh as Ezonohanasinobu (Polemonium
yezoense) and Benibanayamashakuyaku (Paeonia obovata) were observed.

In Tokachi District, alien plants were 14 families and 44 species in 1950,
but increased up to 3 times (24 families and 129 species) in 1975.
Furthermore, alien plants increased up to 5 times (36 families and 216
species) in 2005, compared with those in 1950.

Life forms of alien species in Tokachi District were classified into single

stand type, bolochory and erect type. For example, life form of Oohangonso
was classified into perennial gravity type. It is considered that the number
of native species must be increased by controlling these alien species,

especially vigorously reproductive species by using characteristics of plant
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life form.

In 4 habitats (cultivated field, abandoned field, railway verge and
highway verge) in agriculture landscape in Tokachi District, 58 families
and 277 species were observed. Eighty six species were observed in
cultivated field, compared with twice values in abandoned field, railway
verge and highway verge. Shannon index as an indicator of biodiversity
was higher (0.29 — 0.36) in Gramineae and Compositae families, which
occupied the main position in plant biodiversity.

Alien species such as dandelion (7araxacum officinale) and red clover
(Trifolium pratense), which were utilized as a food plant by birds and
butterfly larvae, showed very high frequency.

The highway verge had the highest biodiversity, followed by railway
verge, abandoned field and cultivated field. Highway verge formed buffer
zone as grassland vegetation. In future, it will make buffer zones between
arable lands and roads for improvement of biodiversity.

In 8 habitats (4 woods and 4 surrounding zones) in agriculture landscape
in Tokachi District, 70 families and 235 species were observed, of which
herbaceous plants were 184 species aﬁd woody plants were 51 species. The
ratio of herbaceous alien plants was 14.7 %, compared with 39.8 % in 4
habitats (cultivated field, abandoned field, railway verge and highway
verge), showing less disturbed areas in woods and those surrounding zone.

Plant biodiversity was higher in broadleaf woods than in coniferous
woods such as planted larch wood, where species of genus Sasa were
dominant. In addition, wet yachidamo wood showed higher biodiversity
" than dry kashiwa (Quercus dentata) wood. Grassland vegetation was
established and high biodiversity was observed in buffer or surrounding
zone of woods and planted akaezomatsu (Picea glehnii) wood after

deforestation of larch wood, compared with other woods.
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In natural yachidamo wood, endangered species such as Okuezosaisin
(Asarum beterotropojdes) and hosobatsururindo (Pterygocalyx volubilis)
were observed. In order to conserve high biodiversity, it may be important
to preserve natural isolated woods and to afforest after deforestation of
windbreak larch wood.

From the results, the conservation model of plant biodiversity was
established as a case study in Tokachi District. According to the
characteristics of Tokachi District, @ maintenance and management of
windbreak larch wood, @ conservation of natural isolated woods and
these surrounding buffer zone, and @ establishment of buffer zone
between cultivated lands may be considered to be essential factors. In
order to carry out these important plans, it may be necessary to practice
sustainable agriculture, and to perform personnel training through school

education, social education and lifelong education.
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