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Kajihara, N., Tsukamoto, J., and Nyuuta, S.: Type of undergrowth vegetation and susceptibility to soil erosion
of Japanese cypress (Chamaecyparis obtusa Endl.) plantations on slopes. J. Jpn. For. Soc. 81 : 42~50, 1999
In order to predict erodibility of surface soil in Japanese cypress stands by using the quantification theory, categorisa-
tion of undergrowth vegetation and construction of an index of susceptibility to soil erosion were made. The
undergrowth vegetation of 64 study plots distributed over 17 areas in Kochi Prefecture were grouped into five types
on the basis of coverage and life form of the dominant species: “poor vegetation type,” “fern type,” “herb-
Chamaephyte type,” “deciduous broad-leaved tree type,” and “evergreen broad-leaved tree type.” This grouping is
proved to be a sound basis for vegetation categorisation because of the observed differences among the types in
protective capacity against soil erosion. “Soil Erosion Susceptibility Index” was defined as the sum of the following
three indices of soil erosion, each expressed as a percentage of its maximum value : number of soil poles, area of soil
cliffs, and percentage exposed area of fine roots. Combining the two tree types into one category, “tree type,” the “Soil
Erosion Susceptibility Index” increased in the following order : “herb-Chamaephyte type” < “fern type” <“tree type” <
“poor vegetation type.” This order reflects the differences in the characteristics of vegetation among the categories.
It was concluded from these results that the “Soil Erosion Susceptibility Index” and the categorisation of undergrowth
into the four categories were effective in predicting soil erosion susceptibility.

Key words : categorization of undergrowth vegetation, Chamaecyparis obtusa stand, coverage, life form, Soil Erosion
Susceptibility Index
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BICHHT 2700, MEBBORECE S CHEMEEZS
na [THE] COFEERFEMER IR TENEE 2o
oo HEINEMBTRHEERKROBLHENE L, BES
Ke/NFREIHTHoT ((TFR-1). KR OBERAE L
Dt/ FALHAIS 7ay s TiTbh: FE#EAEO I E
(5%, 1988Db) WCBWVWT Y, FAK-/NEKTIE2+ 7,
Yooy, ¥YIhY, vudE, e¥hF05 BN
XNTWBEY, MERED/NSWIFT (B, 1990) &,
EMH T IS BASHARPY & D BB R O F Y e L
YOBEEICOWTE, MREOREWY I Ay ey
F, MEENHEOY s E (B4, 1990) OEFLHEI
HARTH S DIBEWEIIRES N TV S, <RI 0
L/ FANTIMRDOTEBICB T LEESREDZD LIRS
NizoAilk, A & bBRED SBIEG B2 To
H Tl RER & AR L TELXZ WD EHFZ S
Nd, DL, Ky A FTREFEEAIMEL T 258
BEWEHSN, AREHTOBLSEIIa 7 7Y E, v
OEY, JUuEYTholz ((fFR-1D, Ihoidwind
Bitr s BB OB E#EE, AT 2EMH <, AR
(1979) © (o X¥H ]| KET 2L AR EINDE, TDH
T, K4 73HBEZET S EAOROCERE, NG
AEOEEEDOFE» > L ERIAEME L 3R 2, Z0OE&E
WIS A T R ICE T 5 E W R b 7o 5 TARE
WrnHzEZONDL,

PED ko, #E L EEOLEER L OMAG DRI
T OSSN AODEES A 7d, MiEmE O R
bbEEZONLIWEIZBWT, HEWICELD 2FHERL
72,

3. TERBBRERH

ITEEEORKE L U THIRENICEKN 2 T4, HIROFE
& LEWDE, WL ORI O W TITh e /RO
i, ERBEDIEIZEE L TOIhs OGO TR %2
w U7z (8115, 1987, 1988a; &I « A, 1989 ; #
AR, 1994 FHAS, 1995 ; WH - KE, 1995), &
DI ERBEEZT, AL (1998) ERHEHICH S +hoi
B OEAE -, BEIREEITE T 1 > o L THEN 4
R, ErcmibE, ARREBE L 20 L TRETd 5 2 &
LD, Zhe=Do0EED, FR—BRNEA iR
BWMEOMBEZEL L THMTH S Z & 2EIEL 12,
{El 2 DRk D LR AR, FHE L TOMPRIEROIT
Higetfiz, FHNE L TOBRMKERTFMERL THRES NS,
L7ei- T, [A—BENFETCHERAME S EEL L
FEME S, BEEZEmEN, MRAHRERE, RROEL, 74b
H, MHIOEBREINPTEDENERBELLLDEFEZ S
nd, ZITiE, MHEIOBEREINPT R & TEHEE - OHE
AT 272012, o OMENTIEEE W T HER
BiEMEOREILEZRA 2,

6164 70y b OAEMEE, BEEmME, RREEE
DHEFEREZZ LD, ZNHSZDDIIEFAEWIZRITT
b, WarEO#EHHbLEL S, LrL, THEOEREHRD
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FELENDIE, HEREBOBESHTICONTHEEFICR S
ZeBHenTwd (EIS, 1987, 1988a, b H)Il -
FAR, 1989 ; Wi« KHE, 1995), %7z, B&#EiE, O
HZBWTEEHEERUTHY, #HERICH-> CHMEERC
BHT2ZMOETOAIREERZICTERVEEZS
Nb, LicB-oT, Ihs=ZD0DIFEOZEETIE W IZ—E
L, e &b 7oy bOEMIZEAL TRIEZEM O W
OBV T HIEDHEEBRDOBNI RS L5, ERE,
BAS (1998) BR—Dt / FE#HMEANcH Y, BE+HW
EOEWVWOENID 4 7oy MEAT, INSEDDHEEDOKR
INIEE RO AN T B HIEHRE L Tnd, 20D
EOBRUTTIE, Z20HEEDS b, FEFRBEORDK
EVHD (LEB->T7ay MNEDOBRWOBETIBNREAD
bo) BEY, INERAGEREOREKE L THHETSZ
EWNZEE LW, LL, KPR TIE IS OfEER OIENL
FEBEMR B AR AR & L AEEK QM T 0.568, MR
KL REEBOBTO0.580, A% EEREEBREOMT
0.483 THo7:0 ZNOHDEIFVTNLFHEICITEE L
HIE &N D0 (p<0.001), 3FEEMICEHCHEBELS 2 &1
WL, L, BERNSRME, T, #HIEFOWwTX
FXERFHEHIN—T D IICEAIZ Ty b 2D
HMRELLBERTHLEEZOND, Thbb, WEOL
BT E OB AR TR IAAY T W e E
Z6Nb, £, ORISR OLEESERNC AL
IND I EEFPB0Y, IHEOEEEIZEROBEIMIE-
TETT2eHzo6N53, THOMB L2 GBOEER
BB RS RIC & > TR D, kI L EE
TEL CEHREIEFOMBOENE L S (3 - B,
1984 ; Enoki et al., 1996), Zi o OERIZ$ N THEIEH
HOMPBEZFD 2 HATERYT 5, Ldi-> T, K5ED
O WH R TR O oS T — Y AW
BRAGREOIREILE2RA 2HE L, WFhr—D0
KL 2 X 0L, =00 EE2 AR L TREN KT
BaERDDLDN, KEZBEIEHET LS ZCREOHET
bHErEHEZOHND,

AFECRIERTWED 2 VIRBE LW E 2 HE L
Mo leDT, ZRME L OMHBADT S 12FDW T 3 TR
TOBEEZHET A LRITERY, £, EEEREE (&
DFECIE T oy FEOEGEBRIET 288H) OHEICE
WTH STEBIICKEREVEIERED SR o7 (F-6),
ZIT, AR TE3EEEXRCEATIRD AL Z & &

F6. TERFRAREOMBENIEERDO 7 0y »THHE N =5)

D¥fFT &
PR ERTE FAEES BT
(%) (N/m?) (cm?/m?)
HEAEK 64 64 64
T fE 5.1 27 193
R 7.4 39 240
FEpH 0.0~34.0 0~~170 0~980
ZEMRE 143.7 145.5 124.1
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L, KAWL VEHLEE2 [HBERRERERER 2L
72,

Iei=(R:i/Rmax~+ Pi/Prax+ Ci/Crmax)+ 100

22T, le;: 7Oy N i DFEREGRERES, R
o b ORARTEE, Rnax - AR R KO KA ME,
Pi:7ay b i OFHEEE, Poo THEEKORAME,
Cii7ay b i OERERME, Cnax @ B RAM,

ZDE I L TR HIEEAGHRIEERZ, HEEAR
BEol{f L Tnwitnwray h&2E&Hh, 1D, ZDDE
BORKEDE—70 v h TEEEkS L2 AL, RAG
BREMBE IO T 055 300 F CO®EPTElT2 2 &
285, L»L, LB CLIVEEI LDy MY
MR E—R L 2o RO T~ I 20T
&, FEBOEEEFIZ0.0~231.3 12F £ 572,

4. TEEEBREEHELTEEEDHATI) KD

MHIORR S NPT S IHIEREFIC LB EEI D D
5, TEHAE L HERARRKRE & OBMREMRET T 27201
WHIE R ERIZ D2 LEND L, 22T, #HEL K64
Zay O SHIEERT, ROEEELEZ SN 5 HER
WZOWT3 U EDTay FDAEBEONSRE Uiz, %
7z, BRSNS TIRIE LA CTIEETH 57208, BELIY
ZYuBHENEREHALLERER SN, VT YOOt
EASHFICECHREL COREMERO 7oy 1 (A,
[EHfFE1,972g/m? X 64 7uy bHHEKR) X, TEMH
ELRBARE - OBRERN T 28 L L CEY TIE R
W EHEL, R SR LI,

METOWRE L THE -7 45 Fay MzOWwWT, WES
4 7 DFTIFERAGERERBOFHMEE RS I ER 2
EoRd &, AR 106.1 (BIAR17), HIELEEHA
63.0(5), HRIAERA40.7(7), v oY ay 5H
25.0(13), A « IRHEYR 0.0(3) TH -7z, FHHED
EOHEMCETAE Y VT D  HFREICB VT, 10%
DEBREZ CHET L L, 714 7HOFFID S b, Bt
> BN S Y 5 Y0 - Y SR> EAR - IR
B OBMRIIMETHNCE B L HE SNz, HRRIAGERIR &
IR OEWIZEETE R -7 (p>040), HFE

REICHET D ERoN M ot LT, BBERER

BRI, @A -RHT28EO% ) FIELIES
< (BB THEN T 2BEO% ) FRILZESE O BEfRL
HREa NIz, LinL, AR TIZZ D & 5 BARKRE TD
AEBOE IR T 5 HIERRERERR OBV TR
ENBholEWVnZ B,

2T, TEWMEDYT T —ROL2EHEER, VoY
O - 2V SR, BER - IR, HIEILERR, WRIA
BERIHID 5 X402 LIz E L, TRIEILIERBIR & B LTk
B2 ARARE LTHEL, AKX LEFE LDV T,
TERERREREROSES T 2T, Boni: FA
135 X5 DA D 7.528(> Fon=3.828), 4 X3 DHEH
9.894(> Fo.n=4.299) TH v, AW THi L7z TigmbsE
DI A TR HERBEREEROEELRELHERNTH S 2
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Lid, WThoOBEILHenTH-7, LL, Ihd
D, Vil Ly SRESNT: T -2 BT 2R, &
BEILTERR & RRR A ER A 2 XA 5 L DX, AREREE L
THEE LI s, HERAEHMERKOETH % LD XL {3
BHTX %2 %277,

R-TIWARS LIEES T T -2 L0 HIEEEGR
FEIEE LRl E A, EEFRE L 2R U, BEA - Ry
MWD 3 7Fay TR, BE, HIROFE 8D ixE-
TelBEaNL»ol, TOHTITY =X, T2k %1E
3B ULDOTay b, DT T —EDRERK
OEIMERIOE O SFZE L 12 2 & 2 HET 2RI,
A CIREFON TR WL, LL, ffE-105, K7
TV —DHEFN L L3I Ty bD S B, Fav b
L 224B¥Y Ty, FFIFY, JafFTHL
T, ThFhMtiEE2EbA, 7oy b 253K 60
cm THol AT YR FVEET S5 212, FFIFY
RHEKE O cm OY 7V H g SEAEIC b R 2 {RHE
ENTWIRIAEFAL DI ENTESL, 2O EIZED
7T —CHERBGEREEHR NS o EZRE LT
TEHEEREE TCH-> I L5 RT, voyna - ay il
WEAR « HIFREY IR W CHBERBERERERD /N &
Moz, vrvn, AV FOELBEMHIRDOEH N &
FF TS (1981), HR S (1981) W ko THRE X
NTwa, FTElEDS T3 —[MTA, BEHFER 2K
T2E, vovO e avIFREOA BRERERBMMOS T2
) —IZHARTREWHEAERT, LNz Lo, &
TIT) —TIEEDORERNKE L (E-5), »OEKT
B e, MDA T I — I THISEEE DO MG E
MELRLbDEHFELZOGND, ZDEIHWE, vIYn -1
S RITIRA S AR X AR A T, HERAIc &
B A JBIC X AR EE ST EEANRIREED S b
DEEZBNS, HBAS (1998) idt /¥ ATHORIE I
B IWEBEBEOREREMLED, BEEE, [KRAMD
WAEDOMS > [av 8, v vafloirs], OFGRNIE
oD I EEMEL TWD, £, FEH (1988a) ikt
/ F NIHMOMMMBINC BT 2 A, BHEEAOTHEMEE
WEOEE LT, BRERE OB IIEREWEOPE

£K-7. TEMEEOD 7T — L HIBERRERIEEE, EH,
Ao BB =
TIEELED I yvu. BRIk
oy CL LGOI
m . AR 17 13 3 12
ﬂ%ﬁfﬁ$m@ 106.1° 25.0¢ 0.0° 50.0°
- HUERE  63.0 22.0 0.0 41.7
75 17 13 3 12
At HFH  30.0~45.0 30.0~40.0 32.5~34.5 30.5~41.0
¥ 36.2 34.8 33.7 35.3
s A 14 12 3 12
€§LE§£?f?j§ FHfE 446° 980* 499 636
CREMY g 401 194 214 223

a>b(p<0.01), b>c(p<0.10), c>d (p<0.01) (V =NV F D t 534k
E), a<B(p<0.10), a=aB(p>0.10), af=L(p>0.10) (7 =V F D
L 3 HHE) o
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WHENRT/NI W e BR Uz, KRR TIZED S H TR
FLECERT L2 %L, VB TOESEIHMYIZE

{Z27z, RIS DEZEDDWER « ML EI D Y
70« 2V FENCHENTHIREEDOHEIN/NS LS R B b
DEFZ NS, BERIZMELZEES 2HECZ L
ATI)—=ThHY, TEBELHEERBEZ I OTFTITY —
WBWTlRKE R 572,

Pl X5 FE#EDd 7 T) —ic k- T HEEAR
BREfRB B D, 200 ERS T T Y — DR DR
EORBIEBERTH >z, 2D EiE, T2 THW T8
REERERROBIELZRT & R, #E & £EHD
MABFLTICE IS BHERM, Voo ay s#, &
A HFRAEYIAL, KARID 4 55 TV —~O TFJEREE DS
R TIBERREREOFHCEN CHE I L2 TTHDE
Eiohb,

51 A xx

HRHRES (1977) &/ FAROHIEORIRE L 2 0F 2 . Al
419 7-11.

ARIFRES » ERRKES « BHRT - BH—G - A E - EHEE
(1981) ATKERIC & % £/ FMNOEE HESOREBHIC
DD TREEADRIARED Eg 2B IO Y ¥ — £E
dToBEE B 92: 213-214.

TRIFHESS « SRR KRB « R - KIWIE - AX—8 - BEz
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EHEZ (1988a) b/ F ATHD A, ERICEEL RITTEROD
figEdT. HAREE 70 71-74.
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