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MIURA, Sadachika & MARUYAMA, Koohei: Effects of coastal forest upon the

soil-vegetation system on sand dunes

J.Jap. For. Soc. 66: 380~385, 1984

Comparison by association-analysis

The vegetation of a coastal sand dune

. of the Kaetsu District, Niigata Prefecture was studied with the association-

analysis of WILLIAMS and LAMBERT.

Six types of associations were recognized,
and their relationships with edaphic environments were analyzed.

Association

I, characterized by Ischaemum anthephoroides MI1Q. and Carex kobomugi OHWI was
situated on a semi-fixed dune, and its immature surface soil had high pH and
bulk density and low carbon (C) and nitrogen (N) contents and cation exchange

capacity (CEC).

Association I, defined by the presence of Imperata cylindrica

BEAUV. var. koenigii DUR. et SCHINZ and Elymus mollis TRIN, occurred on the

inland dunes with comparatively high C and N contents.

Among the coastal

dune forests, the Robinia tybe (m), the Pinus-Paederia type (W), the Pinus-
moss type (W), and the Pinus type lacking in moss (V) were classified. The
surface soil habitats belonging to the Robinia type (II) were characterized by
high organic matter and low bulk density and had the most excellent soil chemical

and physical properties.
II in soil characteristics.

The Pinus-Paederia type (V) is second to Association
The soils of Associations V and VI,

found in the

“inland closed-pine forest, are considerably inferior to those of Associations II
and V. The soil of the Pinus-moss type (VM) had a remarkably low water-

permeability and high soil-hardness.

1. £ 2 & &

EED1E, IERFRETHHTT O BREYEHO -
B-HEERCRIET EREROGREE, TTHRIC EATRT
BhicSu b« b vEZ VTR TERE LI (6), +
DR, sr=vR—F=vTH v T7EREL LICEERK
DFFED, VWb B EEHRE LTOREDIENT, L8
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#E-1. 2BOSMMAEO 2X2 MR
2% 2 contingency table of a two-species
correlation
Species A
+ —
+ a ] atbd
Species B - c d c+d
ate  b+d n=a+b+c+d

a=number of stands containing both species.
b=number of stands containing only species B.
c=number of stands containing only species A.
d=number of stands containing neither species.
(ad —bc—n/2)2xn

P DGO+ @ T D

(r) (LAV (M) (¥)(I)
-1, B L~L X2=3.84 DEED A X v &
F—2 (TLAZVF, 29f8) O7 VYV v=—
¥ a Vv
Association analysis of stand/species data (71
stands and 29 species) with the termination
level of X2=3.84 ($<0.05)
BHOREIIAZ Y FEERT Hbhi7 Vv vy=—v v
ZA T m —=RWETREINT B,
The figures in the boxes refer to the number of
stands. The resulting association types are refer-
red to by Roman numerals.
Ia: Ischaemum anthephoroides, P: Pinus (densifiora,
thunbergii), Rps: Robinia pseudo-acacia, Ps: Paederia
scandens, M : moss

RLBARY NBMELFAT V, R DTS 17 A %
IR E Lo B~ 12,407 m=vikicsl, .
HBEZ, 3,45 DRELI VD7 r=YRIEBD LI,
WZ OB VIIEEDE,, WEEY~vAvRe 27T
SVDPIRP ST DD ERSTE D,

£fk k1T, presence-absence F— Xl X 57T V&
=g VOMOERL, HRCIHEERS LD
SEL, BLERT Uy

2. EESYSTEHERELIOBER
LBOFETRY INEFENSEDOERY, Tht
NOLEL OIS CHBEL TN B0 %8 W E L
Voo ETIHEE R 72O ERIEY, EBWEER
50cm D 2 PFDOLEE G TEEEE 95% DEFER
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F-2 6KDEEAE TLAZVY, 2908) OT Vv=m—v gy 24 FHEEF— &
Presence-absence data in the associations

Association I Association I Association H
Species B B B B B B B B B B B B B B
1 3 4 & 5 3 2 5 6 5 1 1 4 5.3 6
2 2 2 3 2 3 4 5 4 3 4 3 2 2 1 4 5 5 1 12 3 4 5 13 14 15 5 6 6 7 6
Ia L T . S S T T TR S
Ck L T T S S S S
Lj + o+ o+ o+ + + + +
Em + o+ 4+ o+ + 4 + + F
Cs + o+ o+ 4+ o+ o+ + 0+ o+ o+ o+ o+ o+ + + o+ o+ o+ +
Ic + o+ o+ o+ o+ o+ o+ L +
Ob + o+ 4+ o+ + +
Eu + + ¥ + + + +
Ac + + o+ o+ + +
Ap + + o+ o
Rj + o+ F + + o+ + + o+ o+
Rpa + + o+ o+ 4
Cc + + + + o+
Rps + + o+ o+ o+ + o+ o+ o+
Gv + + o+ + o+ +
Sv + + + 4+ o+ o+ +
Csp + + o+ o+ o+ o+
P -
Ps
Rt +
M + o+ + o+
Ls + +
Co +  +
Je
Ms +
Lm + o+
Le + + + o+ o+ +
Pp + + + +
Lec + o+ + o+
Association IV Association V Association VI
Species B B B B B B B B B B B B B B B B B B B 5 B B B B
2 3 6 2 1 2 12 5 1 4 5 2 4 2 1 4 5 4 3 4 5 5 4
5 9 8 7 8 14 7 12 B 19 & 7 & 11 7 6 1 9 11 10 4 8§ 6 10 9 12 10 16 14 10 11 13 10 6 12.9 8§ T 15
Ia
Clk
Lj + +
Em
Cs +
Ic + + + + + o+ + + o+ + o+ o+ o+ o+ o+ 4+
Ob + + + + + 4+ o+
Eu + + + +
Ac +
Ap +
Rj + o+ o+ + + .
Rpa + + o+ + o+ + o+ o+ + + + o+ + + + + +
Ce + o+ o+ o+ + +
Rps + o+ o+ + + + + +
Gv + o+ o+ + + o+ o+
Sv + + + o+ ko o+ o+ + + 4 + o+ + o+ + o+ o+ o+ o+ + +
Csp o+ o+ F o+ E o+ + o+ 4+
P R S T T T T S T S T S T S T S T S S S S S S N S S S R
Ps L T T T T I T S .
Rt + o+ + o+ T+ o+ o+ + + o+ 4+ o+ 4
M + + + o+ 4+ + L T T S B i T S A S
Ls + o+ o+ o+ + + + +
Co + o+ + + + + + + + +
Je + o+ + o+ o+ + + o+ + +
Ms + + o+ o+ LS + + + + +
Lm + + + o+ o+ + + + o+ + + +
Le + + + + + L T s T T
Pp + + 4+ o + o+ F o+ o+ o+ o+ +
Lec +
Ia : Ischaemum anthephoroides MIQ. Ap : Artemisia princeps PAMPAN. Rt : Rhus trichocarpa MIQ.
Ck : Carex kobomugi ORWI Rj: Rumex japonicus HOUTT. M : moss
Lj: Linaria japonica Mia. Rpa t' Rubus parvifolius L. Ls : Lonicera strophiophora FRANCH.
Em : Elymus mollis TRIN. Cc : Commelina communis L. Co : Celastrus orbiculalus THUNB.
Cs : Calystegia soldanella ROEM. et SCHULT. Rps : Robinia pseudoacacia L. Jc : Juniperus conferia PARL.
Ic: Imperata cylindrica BEAUV. var. Roenigii DUR. Gv : Galium verwmn L.var. asiaticum NAKAT Ms : Miscanthus sinensis ANDERS,
et SCHINZ Sv : Solidago virga-aurea L. var. asiatica NAXAT Lm : Liriope minor MAKINO
Ob : Oenothera biennis L. Csp : Carex sp. Le : Luzula capitata MiQ,
Eu : Elaeagnus umbellate THUNB. . P : Pinus (densiflora S.et Z., thunbergii PARL.) Pp : Poa pratensis L.

Ac : Artemisia capillaris THUNB, Ps : Paederia scandens MERR, var. mairei HARA Lec : Lespedeza cuneata G.DOX
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Vegetational attributes and edaphic factors of six association types
expressed as group means with 95% confidence limits

Association types 1 I v v VI
Number of plots [¢5)) (8) 15) (8) an
Cover (%) 66.5 (£12.2) 64.2 (£25.8) 89.5 (% 5.2) 90.7 (% 6.5) 85.4 (£20.8) 62.0 (£12.3)
Spp. (No./m?) L7 (£ 0.3 L3 (£ 09 2.2 (£ 07D 2.6 (£04) ~ 1.8 (£07 1.8 (£03)
DS 390.8 (£120.1) - 4115 (£204.0) 1,520.6 (£342.6) 1,722.6 (£395.1) 1,733.7 (£606.5) 1,225.5 (£350.6)
PH(H;O) Ocm . 7.1 (£ 0.5) 7.2 (£ 11) 5.4 (£ 0.5 5.5 (£.0.3) 5.9 (£ 0.3) 5.7 (£ 0.2)
50cm 7.4 (£ 0.3) 7.3 (£ 0.8) 6.7 (£0.2) 6.8 (£ 0.2) 6.7 (£ 0.4 6.8 (+ 0.2)
EC Ocm - 30.56 (*11.6) 35.1 (4£24.8) 92,6 (%60.4) 47.5 (%25.0) 37.1 (£12.3) 34.5 (£18.0)
(umho/cra) 50cm 19.4 (& 8.1)  128.6 (£267.4) 1.8 (& 4.5 1L5 (£ 4.5) 19.4 (£ 7.4 1.9 (& 3.4).
c & Ocm 0.18 (£ 0.13) 0.58 (% 0.5%) 1.48 (£ 0.39) 1.46 (£ 0.3) 1.22 (+ 0.66) 111 (& 0.23).
50cm 0.10 (£ 0.03) 0.09.(+ 0.03) 0.09 (+ 0.03) 0.10 (+ 0.02) 0.09 (+ 0.02) 0.08 (& 0.01)
N (% " Oam T 0.011(% 0.01) 0.029(x 0.03) ~ 0.099(+ 0.02) 0.077(+ 0.02) 0.035(4 0.04) 0.062(+ 0.03)
50 cm 0.005(+ 0.01) 0.003¢x 0.01) 0.004(+ 0.01) 0.004( 0.00) 0.004(+ 0.01) 0.001(+ 0.00)
CEC Ocm 2.02 (£ 0.49) 2,82 (£ 0.64) 5.42 (£ 1.51) 4.96 (+ 1.08) 4.15 (£ 1.19) 4,11 (£ 0.50)
(me/100g) 50 cm 1.88 (£ 0.37) 2.00 (£ 0.78) 1.95 (+ 0.58) 1.97 (£ 0.57) 2.16 (& 0.56) 1.94 (+ 0.35)
Wp Ocm 72,0 (£20.9)°  9L1 (£22.2) 1031 (%12.8) 66.2 (+20.3) 39.2 (%22.5) 22.0 (% 5.6)
(ml/min) 50 cm 87.0 (+20.5) 97.7 (£45.2) 88.4 (£37.0) 6.6 (£17.3) 65.4 (+22.5) 60.1 (£10.6) "
Sm (%) Ocm 2.0 (£07 4.5 (£ 393 11.6 (£ 3.6) 1L.3 (% 1.8) 7.5 (4 3.2) 10.1 (& 2.1
50 cm 4.3 (£ 0.6) 5.4 (% 0.6) 5.4 (x 0.5) 59 (£0.4) ° 53 (09 5.5 (+ 0.5)
Sbd Ocm 65.7 (£ 3.9) 60.6 (& 7.7) 49,3 (x 7.2) 512 (& 3.3) 53.4 (£ 9.4) 55.4 (x 3.6)
(d. w.g/100 ml) S0 cm 65.5 (& 2.6) 66.7 (= 4.1) 67.0 (+3.1) 66.8 (& 2.0) 65.9 (& 2.6) 66.0 (% L8)
Tp U9 Ocm 49.7 (£ 2.7) 53.4 (& 5.3) 61.4 (£ 5.2) 60.4 (& 2.4) 58.8 (% 6.5) 57.2 (% 2.5)
50cm 50.5 (% L9 49.5 (2.9 49.3 (£ 2.3) 49.5 (& st) 0.2 (£ 1.9 50.1 (£ L3)
Sh Ocm 0.49 (£ 0.39) 0.50 (& 0.58) 0.68 (£ 0.34) 0.85 (= 0.82) 0.75 (& 0.83) 2.46 (£ 1.05)
(kg/em?) 50 cm 0.46 (£0.12) 0.63 (£ 0.32) 0.73 (£ 0.18) ~ 0.80 (+0.15) 0.67 (£ 0.19) 0.92 (£ 0.24)

Cover: vegetation cover, .Spp.: species density, DS: degree of succession,

content, N: nitrogen content,
Sbd: bulk density, Tp: total porosity, Sh: soil hardness
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EC: electric conductivity, C: carbon

CEC: cation exchange capacity, Wp: water percolation rate, Sm: soil moisturé,
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