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Abstract

In this study ofexhibition and inflow plants in the National Arboretum, we observed the insects and birds visiting exhibition
and inflow plants and investigated plant-insect and plant—bird interactions. On the basis of previous findings, we selected a
candidate indicator plant group for climate change monitoring according to the number of visits and species diversity of
insects visiting exhibition plants in the National Arboretum. Among the exhibition plants, we established that the plants with
the highest number and diversity of visiting insects were Aster koraiensis Nakai., Scabiosa comosa Fisch. ex Roem. & Schult.,
and Pseudolysimachion kiusianum (Furumi) Holub var. glabrifolium (Kitag.) T.Yamaz. In the case of visiting birds, we found
that feeding activities were the main purpose of their visit. During the survey period, it was established that the types of food
sources obtained by each bird species were plant shoots and insect larvae during spring, insects during the first half of
summer, insects and fruits of the fruit trees during the second half of the summer, and mainly fruits of the fruit trees in the
fall. With respect to monitoring climate change, we concluded that it would be more efficient to monitor the seasonal food
sources of birds rather than to observe direct interactions with exhibition plants.
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Table 1. Category of visiting purpose of visiting insects

Categoty Definition
Feeding Act of feeding on Plant(Floral leaf, Leafs) with chewing structure mouths
Pollen Act of eating pollen such as Syrphidae, Cetoniidae
Sap Act of sucking sap with sucking structure mouths such as Hemiptera
Honey Act of eating honey from flower, honeydew of plants, aphids such as Hymenoptera, Diptera
Predation Act of feeding meats
Collecting Collecting food for Larva on Hymenoptera(Vespidae, Formicidae etc.)
Etc. All acts except the above acts(water, inorganic, mating, carcass, nest, spawn, egg, molting etc.)

Table 2. Status of insect visits to the National Arboretum by survey period

Summer

Spring Autumn Total
Order First half Second half
Species ratio Species ratio Species ratio Species ratio Species ratio
Ephemeroptera 1 0.6 - - - - - - 1 0.3
Odonata 5 3.0 10 6.9 5 5.4 5 5.4 20 5.5
Blattodea 1 0.6 - - - - - - 1 0.3
Mantodea 2 1.2 2 1.4 2 2.2 2 2.2 2 0.6
Dermaptera 1 0.6 1 0.7 1 1.1 - - 2 0.6
Orthoptera 6 3.7 9 6.3 8 8.7 12 13.0 19 5.2
Psocootera - - - - - - 1 1.1 1 0.3
Hemiptera 16 9.8 20 13.9 17 18.5 17 18.5 49 13.5
Coleoptera 48 29.3 37 25.6 8 8.7 6 6.5 86 23.7
Hymenoptera 28 17.1 15 10.4 18 19.6 15 16.3 50 13.8
Mecoptera 2 1.2 1 0.7 - - 1 1.1 2 0.6
Diptera 22 13.4 23 16.0 12 13.0 14 15.2 54 14.9
Lepidoptera 32 19.5 26 18.1 21 22.8 19 20.7 75 20.7
164 100.0 144 100.0 92 100.0 92 100.0 362 100.0
Sum 12 Order 10 Order 9 Order 10 Order 13 Order

69 Family 68 Family 46 Family 46 Family 113 Family
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Fig. 2. Status of insect visits to the National Arboretum by survey period. A: Spring period, B: First half of summer period.

C: Second half of summer period, D: Autumn period.

Table 3. Status of bird visits to the National Arboretum by survey period

Spring Summer Autumn Total
Family First half Second half
Species ratio Species ratio Species ratio Species ratio Species ratio
Anatidae 2 9.1 1 7.7 1 7.1 - - 2 6.7
Ardeidae 2 9.1 2 15.4 3 21.4 1 9.1 3 10.0
Columbidae 1 4.5 1 7.7 1 7.1 - - 1 3.3
Alcedinidae - - - - - - 1 9.1 1 3.3
Picidae 3 13.6 1 7.7 1 7.1 1 9.1 4 13.3
Laniidae - - - - - - 1 9.1 1 33
Corvidae - - - - 1 7.1 1 9.1 2 6.7
Paridae 2 9.1 2 15.4 2 14.3 2 18.2 3 10.0
Pycnonotidae 1 4.5 1 7.7 1 7.1 1 9.1 1 33
Sylviidae 1 4.5 - - - - - - 1 3.3
Panuridae 1 4.5 1 7.7 1 7.1 - - 1 33
Zosteropidae 1 4.5 1 7.7 1 7.1 1 9.1 1 3.3
Sittidae - - - - - - - - 1 33
Muscicapidae 3 13.6 1 7.7 1 7.1 1 9.1 3 10.0
Ploceidae 1 4.5 - - - - - - 1 3.3
Motacllidae 2 9.1 1 7.7 - - - - 2 6.7
Fringillidae 1 4.5 - - - - - - 1 3.3
Emberizidae 1 4.5 1 7.7 1 7.1 1 9.1 1 3.3
Sum 22 =100.0 13 =100.0 14 =100.0 11 =100.0 30 =100.0
14 Family 11 Family 11 Family 11 Family 18 Family
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Fig. 3. Status of bird visits to the National Arboretum by survey period. A: Spring period, B: First half of summer period,

C: Second half of summer period, D: Autumn period.

Table 4. Category of visiting purpose of visiting insects

Categoty Definition

Feeding Act of feeding on Plant(Flower, Leafs, Pollen, Sap, Honey etc.)
Predation Act of feeding meats
Collecting Collecting food for Larva on Hymenoptera(Vespidae, Formicidae etc.)

Etc. All acts except the above acts(water, inorganic, mating, carcass, nest, spawn, egg, molting etc.)
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Table 5. Category of visiting purpose of visiting insects
Summer
Spring Autumn Total
Species name First half Second half
Count Species Count Species Count Species Count Species Count Species
Hydrangea sp. - - 14 7 - - - - 14 6
Spiraea sp. 2 2 2 2 - - - - 4 4
Hibiscus syriacus - - - - 6 6 - - 6 6
Veronica kiusiana var. glabrifolia - - - - 9 9 - - 9 9
Lonicera sp. 6 6 - - - - - - 6 6
Scabiosa tschiliensis - - - - - - 13 9 13 9
Aster koraiensis - - 4 3 6 6 3 2 13 10
Dendranthema zawadskiivar. latilobum - - - N N N 10 6 10 6
Cirsium japonicum var. maackii - - - - - - 5 4 5 4
Serratula coronata subsp. insularis - - - - 4 4 - - 4 4
Allium sp. - - 1 1 4 4 4 3 9 8
Iris lactea 7 6 - - - - - - 7 5
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