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Classification of canopy and subcanopy tree species based on their leaf phenology

in a cool temperate conifer-hardwood forest, Kyoto

Kimiko Hiravama® and Michinori Sakmmoro*
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Leaf phenology of saplings, which grow in open sites, of 26 canopy and subcanopy deciduous tree species was studied in a cool
temperate conifer-hardwood forest. Leaf emergence started in the middle to late April. Durations of leaf emergence, ranging from
2 to 97 days, differed extremely among species. On the other hand, leaf fall started in the beginning of September to early
November. Durations of leaf fall ranged from 5 to 48 days. Variation of leaf longevities among species was remarkable, ranging
from 109.9 to 198.5 days. From the relationship between duration of leaf emergence and longevity of leaves, 26 canopy and
subcanopy species were classified into three types; short duration of leaf emergence with long leaf longevity, long duration of leaf
emergence with short leaf longevity, and intermediate of the two types. These three types highly corresponded to the classification
of shade tolerance level proposed by several studies in temperate forests. Thus, classification based on the relationship between
duration of leaf emergence and leaf longevity in this study was considered to reflect the successional status of canopy and subcanopy
deciduous tree species in a cool temperate conifer-hardwood forest in Ashiu, Kyoto.
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Fig. 1. Daily changes of maximum and minimum temperature and
precipitation in 1998.
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Table 1. Leaf phenological traits for 26 canopy and subcanopy tree species
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Species Leaf emergence Leaf fall Mean longevity Maximum leaf
Beginning* End* Duration**  Beginning(5%)* End(75%)*  Duration*** of leaves number
Fagus crenata 24.8 26.6 1.8 189.8 201.1 11.3 167.4 5.6
Acer mono var. marmoratum 23.0 24.8 1.8 174.6 195.2 20.6 157.9 6.7
Quercus crispula 22.3 24.7 24 2214 226.1 4.7 198.5 8.5
Styrax obassia 24.6 29.4 4.8 197.6 215.8 18.2 181.0 4.5
Fraxinus lanuginosa 25.2 30.8 5.6 190.8 201.4 10.6 166.7 7.2
Acer sieboldianum 211 26.8 5.7 202.4 213.0 10.6 184.4 5.6
Aesculus turbinata 24.4 31.2 6.9 197.1 211.7 14.6 175.4 8.7
Sorbus alnifolia 22.0 29.9 7.9 191.8 211.4 19.6 176.5 4.8
llex macropoda 227 34.0 11.3 170.2 209.0 38.9 153.7 7.3
Acanthopanax sciadophylloides 23.3 38.3 14.9 208.9 2175 8.7 184.6 10.1
Sorbus commixta 214 41.6 20.2 179.6 191.9 12.3 159.7 6.9
Prunus grayana 22.0 43.8 21.8 183.7 203.3 19.7 161.2 19.2
Kalopanax pictus 273 54.4 27.1 180.0 198.0 18.0 154.9 8.9
Magnolia obovata 28,5 62.9 34.4 177.8 210.2 32.4 154.6 11.9
Magnolia salicifolia 224 63.2 40.8 187.4 204.8 175 162.5 7.3
Hamamelis japonica var. obtusata 24.1 65.7 41.6 192.1 216.8 24.8 168.3 4.4
Carpinus laxiflora 22.0 64.5 42.5 1795 208.5 29.0 158.1 12.3
Styrax japonica 19.7 62.3 42.5 164.7 174.9 10.2 134.1 8.0
Carpinus japonica 21.8 75.9 54.1 190.0 227.9 37.9 167.4 114
Lindera erythrocarpa 22.0 79.4 574 184.1 221.5 373 160.5 18.2
Swida controversa 16.3 82.2 66.0 183.0 231.0 48.1 168.0 216
Acer rufinerve 22.6 94.9 72.4 189.4 217.1 277 145.1 11.4
Castanea crenata 24.6 100.6 76.0 206.7 229.2 22.6 159.6 16.0
Clethra barbinervis 15.0 107.8 92.8 177.1 211.1 34.1 146.1 254
Carpinus tschonoskit 22.2 116.0 93.8 189.6 232.3 42.7 147.6 174
Betula grossa 16.6 113.3 96.7 159.3 193.5 34.2 109.9 10.7

*Days from April 1st

**Duration = (end day of leaf emergence) - (beginning day of leaf emergence)

***Duration = (day of 75% leaf fall) - (day of 25% leaf fall)
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Fig. 2. Seasonal course of leaf attachment of 26 canopy and subcanopy tree species.
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Table 2. Classification based on the relationship between duration of leaf emergence and leaf longevity

Group* Species

Fagus crenata, Acer sieboldianum, Acer mono var. marmoratum
1 Aesculus turbinata, Serbus alnifolia, Styrax obassia
Fraxinus lanuginosa, Quercus crispula

Acanthopanax sciadophylloides, Prunus grayana, llex macropoda
2 Magnolia obovata, Kalopanax pictus, Sorbus commixta
Carpinus laxiflora, Magnolia salicifolia, Hamamelis japonica var. obtusata

Betula grossa, Carpinus tschonoskii, Castanea crenata
3 Swida controversa, Acer rufinerve, Carpinus japonica
Lindera erythrocarpa, Clethra barbinervis, Styrax japonica

*Groups in this table correspond to Fig. 3.
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