Comparative study of pollination systems
between Kakuma and Kanazawa Castle Park,

Kanazawa, Japan
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Pollination system is one of the most important interactions of organisms in ecosystems.
Recently much attention has been paid to diversity and stability of pollination systems. .
Disturbances by human activities, as well as natural ones, affect pollination systems. In order to
analyze the causes and to predict the consequences of these changes, long-tern monitoring of
pollination systems, dealing with the whole plant-insect links, coexisting in a local community,
is vitally necessary. This study aims to clarify the structures and changes of the pollination
systems in Kanazawa Castle Park and Kakuma hills, Kanazawa, Japan.

Kanazawa Castle Park (KCP) was kept in a good condition for many years. Recently it
has been seriously disturbed by park improvement project. We monitored the pollination
system in KCP by regular route census at 7-10 day intervals from 2000 to 2003. We recorded
species, abundance and [inks of all flowering plants and flower visiting insects. A total of 101
resident plant species (42 families) flowered during the study, including 12 woody plants and
89 herbs and 68 garden plant species. The insects composed of 76 species in 4 orders (1395
individuals). Hymenoptera was most abundant in number of species and individuals. Total
number of the plant-insect links ranged from 58 to 72 and 12 to 83 in resident and garden
plants, respectively. In resident and garden plants, 70% and 83.-98%, respectively, of the links
were recorded only in one year. Lepidoptera tended to visit flowerbeds, and Coleoptera
resident plants. Large sized Hymenoptera and Diptera tended to visit flowerbeds, while small
ones to resident plants. Direct adverse effects of flowerbeds on resident plants occurred by
destruction of resident plants 1 habitats. Indirect effects occurred in two ways: the insects
that visited resident plants switched to flowerbeds, and the insects visiting flowerbeds robbed
honey of resident plants. Results of the study in KCP are compared with two former bee
surveys that were carried out in KCP in 1975 and 1987 and with those of in Kakuma hills.
Below the latter comparison is given briefly. o

Kakuma hills, a former satoyama area, are located at Skm southeast of KCP and covered
with deciduous forests predominated with mature oak trees. A total of flowering plants was 36
and 92 species in woody and herb plants, respectively, and their insect visitors included 5
orders 42 families 160 species (1680 individuals). In woody plant species, Comapred to
Kakuma, KCP was 1/3 and 1/10 in total number of flowering plant species and individuals,
respectively. In herb, the both sites had similar number of species, but total number of flowers
in KCP was about three times larger in Kakuma. In both KCP and Kakuma, more than 70% of
plant species flowered in two or three year during the study period, PS value of KCP was lower
than that of Kakuma (0.34-0.58 vs. 0.56-0.66), because in KCP, dominant plant species
changed yearly by human inference. KCP had a lower number of the insect species than
Kakuma (76 vs. 160) due to the difference in the number of coleopteran species (8 vs. 80). In
Kakuma, more than 75% off coleopteran species and individuals visited woody plants,
Compared with Kakuma, bees, the important pollinators, in KCP were also poorer in species
diversity and abundance (five families 29 species 541 individuals vs. six families 43 species
547 individuals). Regarding the similarity in insect species compositions between two years, it
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was low both in KCP and Kakuma. PS value in KCP was extremely low (022, 0.29 and 0.63
from 2000 to 2002), but it ranged from 0.36 to 0.49 in Kakuma, indicating that the yearly
change of insect species composition in KCP was larger than in Kakuma, Total number of
plant-insect links in KCP (58 to 155) was much lower than in Kakuma (133 to 233), indicating
that structure of pollination system in KCP was far simpler than in Kakuma, resulted from the
low number of flowering woody plant species in KCP. About 70% and 65% of total links in
KCP and Kakuma, respectively, were recorded only one out of three years, indicating that plant
species changed insect partners yearly.
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