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Rie WakiMOTO* and Kazue TAazAKI** © Effect of Expantion Bamboo on Environment
—Characteristics of Soil and the Distribution of Plants—

ABSTRACT : In many hilly forest of Japan, emigration of bamboo thicket into am-
bient forest has withered various trees, and has diminished biodiversity of the for-
est. Expansion of bamboo thicket has also changed chemistry of forest soil. In this
study, geo-and ecological influences and effects of emigration of the bamboo thicket
has investigated in Kanazawa city, Ishikawa, Japan. The soil has varied its pH from
4.5 to 5.2 with the propagation of the bamboo to forest. Si concentration in the soil
has increased in accordance with the progress of the bamboo propagation. The ac-
cumulation of Si in the bamboo root may be related with soil bacteria which pro-
duce N and C by the metabolic activity with COa.

Key words : Accumulation of Si. Biodiversity, Expansion of bamboo, pH buffering.
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Fig. 1. Location map of the study area with both forests and bamboo
thickets near Kanazawa, Ishikawa, Japan.
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Table 1. Expansion processes of bamboo to change forest vegetation with various
species of tree, showing the vegetation of coppice is simplified by the bam-
boo expansion
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Fig. 2. Schematic projection map of crown cover of tree layers in forest.
Number of tree species has decreased in accordance with the progress of

predominated bamboo propagation.
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Fig. 3. Schematic projection map of crown cover of middle tree layers in forest.
Number of tree species has decreased in the middle stage of propagation of
bamboo.
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Fig. 4. Schematic projection map of crown cover of bush layers in coppice.
Various tree species are found in the first-middle stages, excepting the last
stage. Existence of dead tree only are found the last stage.
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W23+ 7, vYFOREVILD DY, BEDLVDII/NEL k), BABRIERRI Iz LI13L
AEHORETH o EN TV A,

BEEAR, BERBOMBERENIZLY, REARREY O PR E CIIHIE, HBRKED
WCKELREBVERON VA, BABPEREICE 2 EHEE, BEDIHEPLTVEILIED
END, BABCIHRATHE CRREBNE C OMPBIHEL TW525, BABRRICE S L1
DI E BB L Twhv, RARBEROESABICEEN CHLII XD TT, THA
FHRHBEL TR I LE, MOBAICL - T, MAKOHEAITHEHEED BB T L0
HROPEHBREFETHETIEETE S, BRETEIRBARHALOBEALEL LD, BA
HREITIE, MEKRODADPEEAL T b, MERINOBEL, MOMYOMEIELZY F->T
WAREFTICE AL N, BABREIATIE, 6 RbOMEADTEOLN, iz, #HEL, Bh
TWAHREE SN,

X BRBREHFOM (XRD) #HR

ETOLERE»SAE (3.34A, 4.26A, 1.81A), #A4 ) »44 (7.15A, 3.57A, 1.99
A), BIBA (14.2A, 4.85A, 1.54A) OE -7 HgEE SNz, BAKRBENICHB T 5HME
ROENZHE LN o2,

T8 pH BIERR

TEPH OHERB LU ARADBE WA ERIZL 5 138 pH Bl R« Table2, Fig. 512
Yo RMEARBETIILEPHIZ4.5TH LY, BARHIC2 5 L HEpH 5.2 % Y, pH
BERA LT, £/, TEREMIFESRERTE, RLEIFRE Do 2DERAMHD0.83
ThHY, ZVFRL/NDED o OB ARID0.5TH -7z, 72, BABYEKRRE S pH D#£120.67
ThY, REARBOEIIO.ETH -7,

Table 2. The pH data of soil suspension before and after bamboo expansion with depth

HOFRBALDE M OBADBEE M OEARHEE HORASGER
TREE | R0 £820 | 20-C | FBN0 | £8%0 | 20-0 [ 22300 | ZBE0| 20-Q | RBID | TR | 2D-Q
0-10em | 445 365 080 468 3.83 083 5.15 485 | 050 5.00 433 067
20-30cm| 478 3.99 079 484 408 076 490 4.24 0.66 479 411 0,68
40-50cm| 487 4.10 0.17 5.01 421 080 501 426 015 502 430 072
60cmblT| 486 406 | 080 502 421 081 499 4.20 0.73 5.04 425 079
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Fig. 5. The pH data of soil suspension before and after soot sprinkle experiment.
The pH buffer ability was recognized in bamboo thicket soil.
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Fig. 6. Characteristic CEC of K, Mg, Na and Ca in the soil during the propagation of
bamboo.
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Fig. 7. ED-XRF chemical analyses of soils during the propagation of bamboo.
Concentration of SiO; and FeO in the soils has varied depend on the
propagation of bamboo.
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Fig. 8. ED-XRF chemical analyses of young green leaves and aged bamboo leaves.
Si0; content in the aged leaves is greater than the young green one.
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Fig. 10. Optical micrograph (A) and scanning electron micrograph (B) of fila-
mentous bacteria attached to the Quercus root.
Bacteria are concentrated on the surface of the Quercus root (arrows).

NOEREHFMIET TV I BELIHEL TS, LA L, SHOKERD, BBERICE
WTHBBATHIEL TW5D T &id, MORAIL » THAKROHA ITHEEEY~ L BET S
EVIRROPBEREREFBEL Cb, CORBELTEZOLNIDIIREBEETH Y, BEHK
B ERDL EHOREDOEEICINS ORBEVIEN > TWAE I EFBDOLNL,IDZ LY,
DIRALT - THHIPRAGIRERREI CHRAL TW2EHL LT, HBRUED, BARHY
BETHLHIZOD»DPHOT, RRICLELZEIEBTELUETHL ZLFEHENL, £
SREBEDETIR, HROFOEMAD2ETEE2, T4bd, REEMPE—-DOFERIIFLTO
EHLIIAVNE 7 B (Gascon eral. 2000) &\ BOMIZ, HREOREEEZIT 3 (Levine
etal. 1999) ZEE Vo MELL LT IENHMONT VS, YV IF 7 IIHFEISDRE
LB TH Y, BARKE Vo BRBBEOERRERIBET 2EREIFHHLEZ LN D,
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Hoicit, TEPICECDOSI0PERET LI L 2R KRL TS (Fig.11),

Bamboo culm

&) leaves
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SiON-fix transfer

5
g

absorption
Fig. 11. Schematic SiO; circulation system in the bamboo thicket .
THOEEER, KFE, HHCO.ENEVLOVT

FEPFOSHEEFIZI0~10em DTETHAARLTBY, REREBIIbI-THAP LT
WA EDRL, TEFORERLEROERICELAERFEL>TVLIFEERL TS, BF
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