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The effect of constructing a road in a natural beech forest
on the population of Fagus crenata and variety of fungal flora

Yu ICHIHARA"", Yuko NISHIYA-ICHTHARA?,
Hayato MASUYA? and Takanori KUBONO”

Abstract

A decline in the canopy tree population and a change in the forest floor vegetation were observed around a forest road
constructed in a natural beech forest. In order to elucidate the effect of forest road construction on the surrounding trees and
fungal flora, we measured the water status of Fagus crenata Blume trees using P-V curve method and surveyed the larger
fungal species growing around the forest road. The water status of the F. crenata trees, whose population had declined, in a
forest-edge plot was lower than that of the healthy trees growing on a closed-stand plot. This indicates that F. crenata trees
growing along the forest road underwent water stress. The larger fungal species in the forest-edge plot was less diverse than
the species in the closed-stand plot. More than half of these larger fungal species differed between the forest-edge and closed-
stand plots. It is thought that the flora of larger fungi may be affected by a change in forest floor vegetation and the environment
induced by forest road construction.
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Location and a topographic diagram of the forest-edge
and closed-stand plots around Toranosawa forest road.
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Table 1. 7'F KBRS NIMGEIRWIC IS 1 B 8 & RN
D7 F OHVBIIRE
Profiles of the observed Fagus crenata trees in forest

edge and closed stand around a forest road constructed
in a natural beech forest

NS RN
forest-edge closed-stand
EAEL () 37 24

Number of observed trees

T EERE (cm) 51.0+£21.7 62.5£17.9
DBH+S.D.

R (%) 100 4
Low density of leaves and twigs

BED/NRUE (%) 95 4
Small leaves

KA EARE (%) 100 4
Short twigs

% - RICHE (%) 62 8

Wounds on trunks and roots

Table 2. FAEARDIELL P-V HERIEIC K K ReIE(E

Profiles and water relation parameters of Fagus crenata
trees in forest-edge and closed-stand plots around
a forest road constructed in a natural beech forest,
calculated from P-V curves.

A A p

Forest-edge  Closed-stand

BRI (A) 4 3

Number of trees

Mg (cm) 79.8%13.5  71.5%8.01
DBH

HHROKET V¥ v )b (V") (MPa) -2.77+£0.03  -2.58+0.02  <0.01
Water potential at the tugor loss point

FKREOIZBRT > vl (V™) (MPa) -2.2740.01  -2.08%£0.03 <0.01

Osmotic potential at full saturation

B TME + SRR RS, Tay MHOAREE t BIEIC K %

Values are means *standard error. Significant differences between plots were
evaluated by Student's 7 test.

Z JIRMGETRANC & 5 FEEEDOIC D 5 HERICED S
Nizo B MR OEmE EEORAE FIdE 2 7z b HEun
ElbN, TTIKHBZEEARDIFEAL TIEHOENR
Mo tz, 5. 2008 FF THRHEHOME TIEHIEAR X
FA L TWRW,

gk E MMAN OB ARICEB T B P-V illifgiEic kv v,»
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Table 3. 7' RKIHFRICBARR E Nk h 5 O Bl O TR ¥ K CEAE ORI %
Vegetation cover of forest floor vegitation and lower tree class in a line transect from forest road to closed stand in a natural
beech forest

KA B OFi#E Distance from forest road (m)
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
il LS L L S O N A A
Species 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
HIAJE herb layer
AZ woody plants
Y EI Y Acer amoenum var. matsumurae +
FAINK I F Vaccinium smallii 1
2 15378 Magnolia salicifolia + o+ o+
F =YY Sasa kurilensis 5 20 20 15 20 5 1 1 20 35 30 30
W 27 )V Rhus ambigua +  + + 1 1+ 1 1 5
INA A 2 HY Cephalotaxus harringtonia var. nana 15 10 1 1 1 1 10 5
WIVT VYA Hydrangea petilaris + + 10
F AR/ F Viburnum furcatum 1 50 00 1 10 10 10
b XEF llex leucoclada 1
4NV aE Y Lindera umbelata var. membranacea 1 30 20
7 AFF 2 Sorbus alnifolia 1
b A7 4 F Aucuba japonica var. borealis
2775 Acanthopanax sciadophylloides
FF 7= ¥ Sorbus commixta o+ o+ o+ 10
25 /) F Aralia elata +
V<)V Rhus trichocarpa 5 + 10 5 1 25 10 1 10 +
NV F) Kalopanax pictus + 1 1 +
Y9 I XYY T Prunus grayana 5 1
7' Fagus crenata 5 1 10 10 + + 1 10 5
A ZY LT Acer mono var. marmoratum f. dissectum 5 1 1+ +
KA/ F Magnolia obovata 51 5 1
V 87 Clethra barvinervis + 10 10 10 10 25 20 5 1 1 1+
Y FIFIAIT Acer temuifolium +
/)Y ¥ Hydrangea paniculata 1
A7 77Z X Schizophragma hydrangeoides 1 1 1
INTF T HLT Acer japonicum 1+ 1
IV7 VYA Hydrangea serrata var. megacarpa 30 5 5 10 1 30 +
2 =Y F Weigela hortensis 10
2 <A Fd Rubus crataegifolius 5
HiA herb
RZF 2T Smilax nipponica +
Y AN A 2V Asiasarum sieboldii 1
FWY Smilacina japonica + 1 + 1 +
VXU T AT T Struthiopteris castanea
% sp. Pteridophytes sp. + 1 100 5 10 5
7w ¥ Pachysandra terminalis +
/7% Adenocaulon himalaicum 5 5 1 20
F 7> 3k} sp.1 Caryophyllaceae sp.1
Y R Aralia cordata
A2 L sp. Viola sp. 1+ + 5 5
A 3 FFEJE sp. Panicum sp.
AAF Miscanthus sinensis 50
St 3 R Eupatorium chinense subsp. sachalinense
FA33 Plantago asiatica
IEF Artemisia princeps
F 7> Tk} sp.2 Caryophyllaceae sp.2
FE% Number of species 15 7 10 9 10 15 15 11 12 15 12 16 16 12 14 14 12 15 20
HiME3 Vegetation cover (%) 80 30 30 40 40 50 70 70 50 50 60 60 70 60 40 50 60 60 70
KA shrub layer
FA/ F Magnolia obovata 30 10 5
4NV 0EY Lindera umbelata var. membranacea 10 10 20 60 20 30 10 20 30
F &A1 A F Viburnum furcatum 20 10 20 40 10 5 20
N X Euonymus sieboldianus 10
Y9 I XYY T Prunus grayana 5 10
7') Fagus crenata 20 50 10
2 1378 Magnolia salicifolia 5
U 597 Clethra barvinervis 10 10 10 20 10 10 30
V<)V Rhus trichocarpa 10 10 20 30 5
IV7 VYA Hydrangea serrata var.megacarpa 5
33775 Acanthopanax sciadophylloides 5
/)Y ¥ Hydrangea paniculata 10
2 =77 F Weigela hortensis 10 20 40 30
% Number of species 1 2 4 3 3
BiEE + (<1%) 3HE6EER (%) %/"9, Each value and + (<1%) indicate vegetation cover (%).
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Table 4. 7' KIIMRIC FHER E NIz MREIR WO QPR & PRI 51 2 KB EFEO FEAL AL
Fungal species in forest-edge and closed-stand plots around a forest road constracted in a natural beech forest
il hE A il Ak AN
X Forest- Closed- X Forest- Closed-
Species Species
edge stand edge stand
BASIDIOMYCOTA AGARICOMYCETES
AGARICOMYCOTINA BOLETALES
AGARICOMYCETES - 'F%} Boletaceae
AGARICALES F1 v 1 J'F Pulveroboletus ravenelii +
uYy A2 Clavariaceae v A A 7'F Xanthoconium affine +
N=FFF %% Clavulinopsis miyabeana + 7 ¥ R=A J'F Boletus calopus +
FVI R R Clavulinopsis helvola + F7 X7 ¥ A JF Boletus ornatipes +
Tk AR F R Ramariopsis kunzei + SV ARZA JF Boletellus obscurecoccineus +
73 2 r k| Psathyrellaceae 7Y AA Z7F Boletellus chrysenteroides +
LY F 21 Lacrymaria lacrymabunda + 7 71V R Leccinum extremiorientale +
29 AR Psathyrella obtusata + + AU X =H A JF Tlopilus rigens + +
794 27 # Cortinariaceae t 22 Paxillaceae
VY 2 Y Cortinarius allutus + NV J F A 7'F Gyrodon lividus +
NI LT T2 Cortinarius purpurascens + + RUSSULALES
WINT vy 2 € R Cortinarius subarmillatus + A= %7l Russulaceae
LY FT T 52 AYE RF Cortinarius salor + 7" 7171734 B 2T Russula compacta +
78 bxY 2 E RF Inocybe cincinnata + + FFF 7Y\ Russula senecis + +
t R > F7 LE Hydnangiaceae 2T\ Russula delica + +
FV KRBT Laccaria laccata + + 27 YN Russula nigricans +
71 LINF Y R Laccaria vinaceoavellanea + 7PNV E FF Russula laurocerasi +
INT 27 R Agaricaceae R Y XZ 2’ Russula emetica +
K3V & Lycoperdon perlatum + 717 VN Russula cyanoxantha + +
FHR3aV 2 Lycoperdon spadiceum + =¥ FANZINY Russula veternosa + +
X AV Y EL Hygrophoraceae r Y TINY Lactarius vellereus +
7 J1%% < 2’1 Hygrocybe conica + 7 VaFF 27 Lactarius lignyotus +
7 ¥V 2 Hygrocybe flavescens + + Y TN ZAXIFF 2’7 Lactarius subplinthogalus +
NZ & HY Hygrocybe cantharellus + Y AA VAT FF R Lactarius pterosporus +
aARNZY X2 Hygrocybe imazekii + FFF 2 Lactarius chrysorrheus +
NV 21 Hygrocybe coccinea + CANTHARELLALES
ZAZA e A/ 1Y Hygrocybe venusta + 71 L2 25 Clavulinaceae
F ¥ A VR Tricholomataceae AV AR’ Clavulina cristata +
71 275 Clitocybe gibba + 71/ ¥ %%} Hydnaceae
7 < 2’1 Gymnopus confluens + 71/ 2% Hydnum repandum + +
€Y /A LINRT Gymnopus dryophila + GOMPHALES
2 F LN Collybia cookei + Z w327 F Gomphaceae
7 AF 2 Mycena galericulata + B LF /R F R Ramaria versatilis + +
7 ¥ F AR Mycena polygramma + +
Y AFTF /) IR Mycena luteopallens + +
¥ 52 Mycena pura + +
R A3V 277} Physalacriaceae
F 5 271 Armillaria mellea +
F 5 2 € FF Armillaria tabescens + ASCOMYCOTA
[T A 27Kl Marasmiaceae PEZIZOMYCOTINA
AR T A R Marasmius maximus + + LEOTIOMYCETES
t < %7l Pleurotaceae LEOTIALES
Y AT 2’1 Pleurotus pulmonarius + AF > 27 Leotiaceae
727 2K} Amanitaceae T AL RF V2T Leotia stipitata + +
T V727 Amanita pantherina + + HELOTIALES
2 A%’ Amanita hemibapha var. hamibapha + + Y 57 27l Helotiaceae
2 A2 € R+ Amanita subjunquillea + + U FF MY 2T Ascoclavulina sakaii +
Y ANZT V7 2 Amanita rubrovolvata + PEZIZOMYCETES
I xT V7 R Amanita flavipes + PEZIZALES
K2 )V 2’ Amanita virosa + J ARV 27 25§ Helvellaceae
R > 2 Amanita esculenta + FHL/F % T2 Helvella macropus var. macropus — + +
W)V Rr Amanita vaginata var. vaginata +
HINA DY)V 2T Amanita vaginata var. fulva +
5717 VX )V R Amanita parcivolvata + + FE% Number of species 39 53

TFH. ARXRTFREMEFRA—HIHOE /) F N THTIE
RUEHOFBHFMHNRKE LB R >TWD T & UM
5, 19815 [UFES, 1981), kA& &fllE 2 4 7T O
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ABEEBEREVEEZLNTEL (FHE, 1984), #f
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