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DOBRD SBARE Y O+EREORBEER 2 MG Lz, AR CIEMAARL ) #HE T 5 ICBE MRS 2 @055 -
770 EMHEOTEHEORAME (RAFEHE) 12171 =65 cm T, BHEICED S S & EOMHBEEREH Y (K7
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Since around 1980, soil erosion has been progressing due to the reduction of the understory vegetation caused by the overpopulation
of Sika deer (Cervus nippon) in the Shiiba Research Forest, Kyushu University. The exposed tree roots can be used as an index of
soil erosion. This study aims to evaluate the characteristics of the exposed roots and clarify the factors relating to the exposed root in
the Siiba Research Forest. We investigated the vertical height from the soil surface to exposed roots (exposed root height) of Tsuga
sieboldii, Quercus salicina, Quercus crispula, Fagus crenata, and Magnolia obovata. We evaluated the relationship between exposed
root height and tree size, slope angle, and litter amount on the forest floor. Exposed roots tended to appear downslope of the study
trees. The maximum exposed root height of all tree species was 17.1 £ 6.5 cm. Regardless of tree species, the maximum exposed root
height was positively correlated with tree height (Pearson correlation coefficient: » = 0.35, p = 0.07) and negatively correlated with
litter amount (» = —0.35, p = 0.07). These results suggested that extent of soil erosion around trees and among trees were spatially
heterogeneous, especially strong in around trees with high tree height and low litter amount on the forest floor.
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5o TERAIL, TIERORMESLMEEE HEEETRE
i S, A TES LA SR T I EPBRES
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—EiEER S FICEN T 5, B LEARIR (B
B FHERAOIEL L THWAS Z LA TE (Stoffel &
Bollschweiler 2008; Osterkamp et al. 2012), #% R 0 135 H
MHOEHES S (BHE) PREAEEL LCGHiS A Tw
% (Hupp & Carey 1990; Bodoque et al. 2005; Pelfini & Santilli
2006; Pérez-Rodriguez et al. 2007; Chartier et al. 2009) . AT
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2T h OEEBIEIM AN T REEEDOBE S TH L A XY
r (Sasa borealis) 7L, HETREAAMAGEL TV A
EADS 2004) o ARWFZETIX, TREHADIHER L 72 $HEIRS
WTHEAE L TREEORE L ZOHEER 2 H S 2123
HILEHME L7ze COHMDzOIZ, HRFEEKIZE
T SRR 27 AR O TIAR O A L T E 2 RS, BE
FRTHE SN TV AMORAERIZ X o> THAE L7285
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1957)c FAEMIZTF, I XF T, LAY TR EDEE
LML EX, UH, THIY L EDH R EE AR
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HEE L TW72h, o7 ORI v 1980 4£5 25
S5FEL (FFHES 2009; £5 2016), 2003 FF TIiEKL
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L7 (420 Pelfini & Santilli 2006) o

ZRAEAROEE RO, FHOE EE 0° & LCEERHEI D 12
45° 90, FIAHMICKFEHEEHETS00ecm DT A %5 X,
FAVNERESRE L (M3). £74 ¥ 1T, BOE
MEMHBE (0em) &L, 50 cm & X (28 H @ O FHIALE %
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#o(50em) Z51E, #WBRNCTHEARORE ROAEE il
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F1 BAETEEHOTHE (EERFE)

A v vovansy 7+ N Kt /7 F
% 28 6 5 5 6 6
e (m) 11.6 + 2.7 12.4 *+ 42 118 2.1 115 =23 120 + 1.4 104 = 2.9
AT R (m) 6.4 * 2.0 6.0 = 1.3 6.5 * 29 6.6 * 23 6.5*22 6.7 %19
MmEE (em) 42.8 £17.3 37.6 £ 14.2 57.6 £ 25.7 41.8 £ 19.2 43.0 = 7.6 36.2 = 14.8
fEFA () 273 * 6.4 23.8 * 5.0 30.0 = 5.3 30.0 * 5.8 26.7 = 10.0 27.0 + 4.2
)5 —1 (g) 31.1 *23.0 32.6 + 12.7 55.6 = 41.4 15.8 = 12.1 26.6 + 13.2 265 + 11.6
TR 9.1 86 103 £ 7.3 5.6 3.1 82+ 24 7.7 + 8.6 13.0 = 14.5
AL R
FIgEE (em) 103 * 3.1 10.7 * 3.8 105 £ 2.8 120 £ 2.1 8.8 £ 2.7 9.7 £3.7
wAREF M E (em) 17.1 = 6.5 187 =93 13.4 = 4.1 202 =25 19.8 =59 13.4 = 6.0
FRENE (em) 92.6 * 97.5 117.3 = 127.8  55.8 * 30.1 95.6 = 20.4 58.5 = 922 130.2 * 142.3

x2 SBOMCES(ERHRO A A, THEREEHS, RATHS, REZHEICHTIHEOZE,
FAEOTHA, HHEE, P97 () PIRLTWA,

REEill H I F P

ERIIE =g 178.01 4.00 44.50 0.57 0.69
(1796.67) (23) (78.12)

P eE A 31.26 4.00 7.81 0.79 0.54
(226.9) (23) (9.87)

e K55 H 259.67 4.00 64.92 1.71 0.18
(875.46) (23) (38.06)

BAtEE NS 25923.65 4.00 6480.91 0.65 0.64
(230845.71) (23) (10036.77)

x£3 HHOUSHICESCBHROAMAY, BAZSES FEELESICHT IS CHEOSE
S e REHE REENE
HHE FhHM F p HHHE FhHM F P HEE Fhf F p
L=y 1 377 6.79  0.02 1 137 403 0.06 1 49683 595  0.03
YA (BfE) 4 300 135 029 4 322 237 0.09 4 39687 1.19 035
ZTHAE
(Biisx tadg) 4 297 134 03 4 65 048  0.75 4 17176 051  0.73
5 18 1000 18 612 18 150223
R4 HOHMICESBRABEE L RBESHEICH TV 4 —BEBEORE
N daitc FREG NS
HEHE FhHf F p HHHE FhHf F P
)y —& 1 141 4.01 0.06 1 39470 519  0.04
YR (FfH) 4 178 1.27 0.32 4 23555 0.77 0.56
R HAEH
) ¥ — ) 4 183 1.3 0.31 4 56958 1.87  0.16
§RE 18 633 18 136787

Ehole FF 7 FOFEMRL TCOFHEH PN L
Tz, BIMEHERII TS (333 £ 104 cm) ANl FHI
J (200 = 79 em) LV 1TREEN o2, TFEI XS
T OB RIIFE T HIIEAFAE L TW72a%, 0%, 45°, 315

C (B L) ICREFEEL TV ARWEERH 72 TFD
ST OB HEEEE (167 =29 cm) (Mo J1E (60
*65cm) LV 28MEEL, I XFFopET o
ik (150 = 50 cm) (ZMBOFE ST (40 = 54em) KD HY
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38EEN o T YU N Y OFMBIEEE L FICIEE
ELTWhhole 77208y NGO &M EENE
200 = 100 cm T, MOFHE A (30 = 45 cm) £ D67
R o7z,

EMAEAROBEHROFHNH T 0.1 £ 86T TH -
7oo FREBBELE, RKBELE, BEEBELEEELEN
103 = 3.1cm, 17.1 £ 6.5cm, 92.6 * 97.5cm TH -7z (F
Do AT ORE, HllHEE (F =057, p=069),
SEHEME (F =079, p=054), wK&EHE (F= 171,
p=018), BREHNE (F=065 p=064) ([ZHE
M= o7z (E2)

FRERICBI D FHEHNEICTROENE L FER
HBEBEERIE e 2o 7228, FHEIHL SR, IR E M, BREE
s 3t e & IEOMBIRIRA S - 72 (X5, FHllHSE  »
=045 p =002, KKEHE =035 p=007 2
TS r=044, p=002), £7-, RREHEBLIUR
FH#EMER) ¥ —m e BOMBEERYED 72 (K5, &K
TE  r=-035 p=007, REEHE r=-039, p
=004), AREGEHERIBEE Y ¥ —BOH G & HERM
MBS D, D OMBRED R S Eh o7,

GBI ORER, SR LKL L -EBRoOFH
W BRBLFHOMIFER T, Bmi@loxchH
TERDEE TR (FHEllM St F =134, p =030, &
HEHNE S F =051, p=073, %£3), URLAEEEN L
oz (FHlMEE  F =135 p=1029 REZEHLE:
F=119 p=035, BWExHALEE L -mRKELSD
MFER T, e BRI NP EE TRPro72h
(F=048 p =075 £3), URICIIEEESH-7- (F
=237, p =009, V& —mEHBELHE LR KELD,
FRGHSONFER T, )y —&8 LB ITEMIX
BFETh< (RKEWE  F=130, p=031, REFEMH
o F=187, p=0.16, £4), URFIEEEN L, o7z
(RGBS  F=127 p=032, BEEHE F=077,
p=056)c

4., EE

KRB TIEIEALDFE T HIRILCEHL T
W LA H 5720 F72, RBEMEICEO L1701 £
6.5 cm THEMHMET L CW AR HFET 5 2 W5 2
W27 o720 MKBEREEFHI L 22BTMsEICL 5 &, K
Wiz 5% (17.1 £ 6.5 em) 1%, HHHIEIE & 72 Ak
i (9.4 £ 6.1 cm, Hupp & Carey 1990) O 1.8f%, hL AL
YU X BEIENIE L TS fRA L (3.8-7.8 cm,
Bodoque et al. 2005; Pelfini & Santilli 2006) @ 2.2-4.5 %,
W E T D& H (1.9-2.6 cm, Chartier et al. 2009) @ 6.6-9.0
BRERMEER L (5. IhET, Hk#TT =
AEDPTHEET D E EERENET LI EIEIMEINTE
(F5E 5 2008 : #15 2010) A%, Mo HIBEERAER & LT
EOREORAENELTCWEONIWS N TRPol, K
WL & AT ZE O FRA M T R R &l fE & v o 7o R AR 72
L5500, TEMAEOHERIIFHARES N LIVT V=
7 ORI Y S LG BRI S HERAE A S W
LUREMD D BH. — T, RFEMTIETEHEEDEZ T
WLRHITO L OBEFHER SN TV L7720 (A -5
15 2016), AWFFEHE R FEMEA O LD O T EE R D
ML T L REMEA S 5o FHARATHIET 2 S FEH L7
FEiIE, FIAROERANT A7) S & CTHIET A Z L 05T
&% (Stoffel et al. 2013) o 4125 AR O SEFRAEATHE o & A
IO R A A G DESL LT, AFEHO HEERAD
AR TR AHE AL NI T LI ENEENL,
IR oOFHIM 5%, RAKELS, BEELSIIEE
LIEOMHBBRY D 572 (K5, HWBEIEHEORMT
ITANF—ZMAIEE I EHESINTWVS (Nanko et
al. 2004) o i & FHIH A S OME R S, BRI
O IR ETE WBIR OB T T LA P T IR EAYE
gD EDRIBIN, T2, B RKBERESOIED
MRS, BEFEWEE T CIETEE L D ELH
HES D 2 EAURIBE Nz, I RFEH S & BEHER SR
Yy — EEOMBEBERSH -7 (A5), V¥ — W IEiE

RS ITEREOREERCREHE (F), BIURARHS (TRERS) OLKR

macky () TSR FERE B g o) samm maex ) RSN 517

ST ESTRT
HAR 13.2 2750 FTHE 1140 EEEE ;] Zgiz‘inm @171 = 6.5 AW
TAYH ZINBH 1153 s 23-38 FHE e Q. montana 2239 9.4 £ 6.1 Hupp & Carey 1990
AR v 6 1400 feRs 23 NDEEFE P sylvestris  7-101 7.8 = 2.8 Bodoque et al. 2005
ANRA v 11-12 450 fere 14 NOBEE 0. ilex 3461 3.8 = 1.7 Bodoque et al. 2005
45T ! L] ! A ANDPEE L. decidua  20-25 7.4-9.3*  Pelfini & Santilli 2006
TLVEYF Y 125 258 R 1-5 Jigi'e M. pinnatus 89 1.9 = 0.2 Chartier et al. 2009
TLVEYF Y 125 258 R 23 Jigi'e M. pinnatus  9-10 2.6 = 0.2 Chartier et al. 2009

FEARDIEL L Q; Quercus, P; Pinus, L; Larix, M; Margyricarpus % 53 %o
a  ARMAEMO TEELOFEMIIHS 220 o TWRWA, 1980 FETH M6 AXY r OFBRNPALIL (JEARS 2004), 2004 FFI121E A

ZEIZIEE AR L (FFHS 2009) 2 &5,
1741 SE L FEFL TV B,

1980 4F F 7213 2004 4E2> HBIfE (2021 4F) F CHERANTE L2 EREL T

b ECH TR ARER SO T — AR E N T o 72720, b DICREME (037 cmyr!) EFEAEHIME (20-25 4) 2 SackEEH

EOHEM (74-93cm) #H#ELTW5H,
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