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Distribution of the Alien Species Robinia pseudoacacia L.
in the Inagawa River in Hyogo Prefecture, Western Japan

Yoshinobu HasHiMmoTo!’, Tamotsu HATTORI ¥,
Seiji KopAaTe* Noriko MiNnamivyama V* and Hiroji AKAMATSU?

Abstract

We studied populations of R. pseudoacacia to ascertain its degree of adaptation to riparian
environments and the manner by which its distribution quantity has increased in the past 19
years on the sandbanks of the Inagawa River, Hyogo Prefecture in western Japan. In a field
survey at the Inagawa River, we investigated the height and the diameter at breast height (DBH)
of R. pseudoacacia, and determined the species composition of the R. pseudoacacia community.
Further, we investigated the past and present distribution of R. pseudoacacia using aerial
photographs from 1985 to 2003. There were approximately 700 individual trees in the study area.
Their average height and average DBH was 6.1 m and 88 cm, respectively. The average number
of species per 100 mi in the R. pseudoacacia community was 27. The species composition of the
community included a few weeds common to riparian environment as well as garden tree
species. The distribution area had increased from 0 m to 6110 ni in 19 years.

These results suggest that R. pseudoacacia can adapt to the riparian environments as is
evident from its rapid expansion in distribution along the Inagawa River in the past 19 years.
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Fig.1 Distribution of R. pseudoacacia patches within the study area in the Inagawa River, Hyogo Prefecture. The shaded

area shows the R. pseudoacacia community.
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Table 1 Distribution quantity and individual size of R. pseudoacacia

K1 7T ORGRBIOEEY X

Area No. of Hight (m) DBH (cm)
patch No. . g . .
(nd) indivisuals  average (min-max) average (min—max)
1 4058 370 6.9(1.5-15.0) 10. 8(0. 8-43.8)
2 1308 152 5.7(1.5-15.0) 7.3(0.6-25.0)
3 270 78 4.8(1.5-10. 4) 5.3(0. 3-17.5)
4 474 73 4.2(2.0-10.0) 5.7(1.3-20.1)
Total 6110 673 6.1(1.5-15.0) 8.8(0. 3-43.8)
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Fig2 Height class distribution and DBH class distribution of R. pseudoacacia in each stand.
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Table 2 Species composition of the R. pseudoacacia community along the Inagawa River.

@:alien species. B 1:Tree layer, B 2:Sub tree layer, S 1:Shrub layer, S 2:Second shrub layer, K:Herb layer

K2 T HITHEOERK

Stand No. 1-1 1-2 2-1 3-1
et i S a
(=] (=) — —
Date = = > =
(=3 (=4 [ (=]
5 < & &
Area (nf) 100 100 100 100
Tree layer Heigt (m) Bl 15 12 15 12
Sub tree layer Heigt (m) B2 - - 8 -
Shrub layer Heigt (m) S1 8 6 4.5 4.5
Second shrub layer Heigt (m) S2 2 2 2 2
Herb layer Heigt (m) K 0.5 0.6 0.5 0.5
Tree layer Total Coverage (%) Bl 70 80 40 80
Sub tree layer Total Coverage (%) B2 - - 40 -
Shrub layer Total Coverage (%) S1 50 30 70 30
Second shrub layer Total Coverage (%) S2 20 30 27 6
Herb layer Total Coverage (%) K 25 50 20 85
Tree layer Number of species B1 2 3 1 2
Sub tree layer Number of species B2 - - 1 -
Shrub layer Number of species S1 5 5 4 3
Second shrub layer Number of species S2 6 8 7 7
Herb layer Number of species K 17 27 19 33
Total number of species 23 31 21 33
rate of naturalized plants (%) 13.0 16. 1 9.5 15.2
species layer frequency
Dominant species
@ Robinia pseudoacacia =T HhTT Bl 65 60 40 80 4
B2 . . 40 . 1
S1 30 15 5 25 4
S2 6 1 1 3 4
Character species of Aphanantho—Celtisetum K . 0.1 0.1 0.1 3
Celtis sinensis var. japonica )% S1 5 15 50 . 3
S2 6 15 15 . 3
K . 0.5 0.1 0.01 3
Aphananthe aspera VA S1 . 10 . 1
S2 . 10 5 . 2
K 1 0.5 0.1 3
Garden tree species
Cinnamomum camphora IR * S1 5 1
S2 . 1 . . 1
K 0.01 . 0.01 2
Rhaphiolepis indica var. umbellata Ve IV g K . 0.1 . 0.01 2
Euonymus japonicus AU K . . 0.2 0.2 2
@ Vinca major IN=F=F Iy K 6 . . . 1
@ Hibiscus mutabilis Z73ag K . 0.01 1
@ Eriobotrya japonica |7 K . 0.1 . 1
Alien species
@ Allium tuberosum =7 K . 45 3 0.01 3
@ Fagopyrum dibotrys ¥ ITFYIN K 0.1 . . . 1
@ Oxalis brasiliensis NR=Jg # N3 K . 0.1 . . 1
@ Brassica juncea tAavmsoF K . . 0.1 1
@ Campsis grandiflora OB AT K . . 0.1 1
@ Solidago altissima A BT OEFIY K 0.01 1
Domestic species
Paederia scandens NI IARXT S2 . . 0.1 0.1 2
K 0.1 0.05 0.5 0.01 4
Achyranthes bidentata var. Jjaponica A4 ) aXF S2 . . 1 . 1
K 0.1 0.5 0.5 0.01 4
Cayratia japonica YIHZ S1 . 0.5 . . 1
S2 5 1 0.5 . 3
K . 1 . . 1
Commelina communis vayy K 0.1 0.2 0.01 . 3
Pueraria lobata VS Bl 5 2 . 10 3
S1 5 1 . 15 3
S2 . 1 . 2 2
K 3 1 1 3
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Table 2 continue
£2 DOX
Stand _No. 1-1 1-2 2-1 3-1
Rumex acetosa AA N K 1 1 . 0.01 3
Lycoris radiata S IV K 1 1 1 3
Mallotus japonicus THAAHY S1 5 . . 1
S2 1 0.2 2
K 0.1 . . 1
Trichosanthes cucumeroides HFTATY S1 . 5 1
S2 2 5 2
Rosa multiflora ) ANT S2 1 . . . 1
K . . 0.01 0.01 2
Melia azedarach var. subtripinnata o F Bl . 20 . . 1
S1 5 . . 1
S2 . 1 0.01 2
K . 0.1 . 0.01 2
Lycium chinense 7 a K 1 . 0.1 . 2
Glechoma hederacea subsp. grandis xR4T K . 0.05 10 2
Vicia angustifolia R EAY = Ny K . 0.01 0.5 2
Galium trachyspermum EDAVN/A K 0.1 2 2
Artemisia princeps IEY K . 0.1 0.01 2
Ulmus parvifolia Tx=V S2 . . 0.2 1
K . . 0.1 1
Reynoutria japonica 4% KY S2 . 0.1 1
K 0.1 1
Rhus javanica var. roxburghii XNT S1 . . 5 1
S2 . . 1 1
K . . 1 1
Allium grayi J EN K 7 1
Boehmeria nipononivea Vs K 3 . 1
Cyrtomium fortunei var. clivicola Ye¥Y7 VTV K 0.5 . 1
Corydalis heterocarpa var. Jjaponica X<y K 0.1 . . 1
Boehmeria nipononivea N K . 2 . 1
Carex kiotensis TXYRY K 0.2 . 1
Cyrtomium fortunei var. fortunei Y7VTY K 0.2 1
Ophiopogon japonicus Cx/ ey K 0.1 . . 1
Liriope platyphylla Y75 K . 0.1 1
Trachelospermum asiaticum TAAHXZ K . 0. 05 1
Neolitsea sericea va e K 0.01 1
Quercus glauca TIAY K . 0.01 1
Dryopteris erythrosora R 7 K . 0.01 1
Dioscorea japonica Y</)A4% K . 0.01 . 1
Rumex japonicus ¥y K . 0.05 1
Akebia quinata Ty K . 0.01 . 1
Stellaria neglecta I R ~hax K . 7 1
Galium spurium var. echinospermon Y bsT K . . 0.5 1
Potentilla fragarioides var. major FT A K 0.01 1
Sonchus oleraceus VA A4 K . . 0.01 1
Torilis japonica Y7v53 K . 0.01 1
Setaria faberi TX/x)aa sy K . 0.01 1
Other specise
Poaceae sp. 1 A XBO—F 1 K 156 45 2
Convolvulaceae sp. eV TR O—FE K . . 0.01 0.01 2
Poaceae sp. 2 4 XBO—f 2 K 2 . . . 1
Umbelliferae sp. UV HO—H K . 0.05 . . 1
Carex sp. AT BRDO—H K 2 . 1
Cyperaceae sp. XYY S RO—& K . . 0.01 1
Poaceae sp. 3 AXBO—fE_3 K . . . 20 1
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ol T73MEERE, #hor 1 DEME, FEEEEDITRbZN>
7= (Table 1).

BEMPITEBTD2 T 7 OEEKY 1 X B3
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Fig.3 Previous distribution of the R. pseudoacacia community
along the Inagawa River over the past 19 years.
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Table 3 Density, average height, and average DBH of each tree species in each stand of R. pseudoacacia community

®3
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Patch No. 1

2 3 Average of density

Stand No. 1-1

1-2 2-1 3-1 (individual/100

Species () () (@) (1)

Robinia pseudoacacia
Celtis sinensis
Melia azedarach var. subtripinnata &Y%
Aphananthe aspera

Rhus javanica var. roxburghii
Mallotus japonicus TFTHAHLD
Cinnamomum camphora IR F
Lycium chinense 72

ANT

2 6 O @ & O @ 0 nf)

7.8 10.1 23 81 9.3 41 6.2 55 27.3
0 - - 11.3
0 1.5
4 0 - 1.5
0 - - 4 2.3 2.7 1.0
0 0 - 0.8
0 0 - 0.5
0 0.3

Total 38 44

49 - 45 - - 44

) density(individuals/100m) (2)Average of height (m),
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along the Inagawa River.
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