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Table 1. Number of sampling points per each investigated factor

K A s Study RIS %k Number of sampling points
X area S O i E #® Hh
Classifica- Grazing treatments Trampled bare land
R =54 . E
tion @rﬁit?gated % ﬁ. B | & E KB Bed 4% fg— %(ag%riri
factor Exclosure| Light Heavy | ground Trail place
® & T
Infiltration capacity ° ? 4 6 3 8
o tcm; X M|
. gt round 9 9 9 6 3 3
T A * | surface
Soil
Preliminar 73| _ _
! i .Y hardness| Each delj) th 3 3 3 3
investigation
T IRAURHERIN
Soil sampling J 4 4 6 8 8
THRED
Soil protecti'ng cover 9 9 J 6 8 3
N e 3 bl
(X P RE —
Infiltration capacity 17 21 21 - -
]
+3%8E| Ground 17 21 21 — — —
* 3 Soil surface
s s hardness| _ & & 7l — — - — _ —
Main inves- Each depth
tigation SR
EHARHRI 7 , a _ _
Soil sampling
THERERED
Soil protect?;g cover 17 21 21 - - -

* REEAEASHAH,  Systematic sampling. ** FEAZEARIN Purposive sampling.
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Table 2. Soil protecting cover (standing vegetation and litter)
on each study area
#H & O S -
Study area Grazing treatments L DN
+ & R E W = ®wOE #2 E Bed ground
Soil protecting cover Exclosure Light Heavy
*IE. %& R a @ a
Percentage of vegetational cover (%) 92.87 85.9 82.9 53.3
£ M W B b o
Weight of total vegetation (air dry g/m?) 301.0° 130.0 86.0 °8.0
TE R ko BoR a a
Percentage of litter cover (%) 100.¢* 95.2 88.6 10.0
N7/ G N3 b
Weight of total litter (air dry g/m?) 774.0° 546.0° 7 390.0 241.0
TR IRDOFHES y a b
Mean depth of litter (cm) 2.3 1.5 1.0 0-4
SHER (W X ON#IEK) o
Percentage of total cover (%) 100.0% 97.8 95.7¢ %8.3
SHATE (WP X ONERK) (REH)
Weight of total cover (air dry g/m?) 1075. 0 676.0° 476.0° 299.0

MRS ED o 7 TPIEIE 5 ZORBEKETERNRD LR,

Means with the same letter superscript are not statistically different from other at the 0. 05

level of significance.

FRMETHL (ETEE) ofRic X 5 FHE

o

Mean value by results of the systematic sampling (main investigation).
AR (FRAE) offRic X 5 FHE,

Mean value by results of the purposive sampling (preliminary investigation).
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NBH, WEDLE A OB TIIINEIICIEAT B WHEEE AV,

3 KL, B EAOHEREOHREBIE L IOTHD, TN L-> THEEBERETEL LS, K

TH 2. BEXEOBEELRKEN
Photo. 2 Bed ground where is
remarkable effect by trampling.

BITX > TH Y ORI LA &5 508
2, REMIZ S W CTENDBFEETH S5,
FIAERE L7 H 5=y REDMDARKLE
DEEEDS 2 0 KL<, HEHADEFD
TRAZELEZBEEEL TV,

2. TEBEEONEL

500kg (VAT 250 4 DR OB
AEME R EFTHRIED, BIAA
FoFsziitk-T, hELE1EH
BEBLEDOhD L IFSHIHES
ho, BE, FRBRHBICE W THEKK
LR (& WWREILER) % EEH



TEAIRAE2S R DI T 3 X O HIRDOF M RIETHE (K - & - JLH) — 75 —
IR FEW oMW MK E
Table 3. Plant composition on each study area
B B & 5o EF
Coverage value (%)
LETETHLK KE % i " an Tk
Life form Species name Grazing treatments R -1
% ®E #H JE |Bed ground
Exclosure Light Heavy
7 = 4 ¥ ¥
Sasa plamata 36.2 28. 4 23.7 9.2
> -3
Zoisia japonica 16. 4 15. 6 18. 4 18.3
=B I S S o
Carex lanceolata 13.6 51 13.0 7.5
< 4 X L v v
Maianthemum bifolium 6.6 15.6 0.9 -
EAH| A4 A 1= _ _ _ 0.5
Plantago asiatica :
Herbs J o5 U % =
Calamagrostis arundinacea var. 7.2 3.2 2.3 0.0
brachytricka
r =4
Akebia quinata 5.0 1.5 1.5 -
Y<Hh YTy
Brachypodium sylvaticum L1 1.6 4.2 5.8
oo B A M :
Other herbs 28. 4 40. 1 36.8 1.8
7 I A _
Linder umbellata l.4 l.2 1.0 }
Uy oy ¥ 4
Hydrangea poniculata 8.8 1.7 0.2 0. 0
Fraxinus Sieboldiana . ’ 1
WA ¥ = v 1 > : _
Rhus trichocarpa 0.0 1.7 21
Shrubs £ 3 U4 F I
Rubus palmatus var. 0.6 2.1 1.0 0.0
coptophyllus
= D4 ¥ ¥
Euonymus alatus 0.3 2.6 0.4 -
Z O flb o K K
Other shrubs 2.8 4.9 1.0 0.0
‘ 73 7 - DY skkokk .
: Larix leptolepis 17.2 0-8 1.5
[ S S
| Quercus mongolica var. — 5. 1 3.0 1.7
K 4 1@ ; gr;)_ssesertam |
=1 > !
Trees Quercus serrata L4 4.3 4.3 -
S s 4 _
i Pinus densiflora 5.9 2.0 0.7
Z o fih > KK
Other trees 10.0 10.0 8.8 1.7
* OB EEES®E ST Total percentage of each species dominancexloo( %)

YW A E © F K X Quadrat number of the composition table

wok RIHEA DR I L 2 Value by results of main investigation.
ok LEFER DO RIC X A{H  Value by results of preliminary investigation.
Fowk pEd - T AIEAFE Introduced species by planting.
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Table 4. Soil hardness of ground surface on each study area

. B B (EAEE)
E * b Soil hardness (penetrating resistance)
Study area OIS o3 (&
Absolute value (kg/cm?) Index value (mm)
WM ER #  #4 Exclosure 2.063%* 11.9°
Grazing #% JE Light 3.006% 14, 4%
treatment lﬁ B Heavy 5. 274 16. 6
KO B e KBt Bed ground 11.556 21.0
Trampled Y & Trail 27.959 25.0
bare land ki Watering place 46. 386 27.0

* R—F51 5 BOBRRAETERORBD N> 7cl L ZLDB LTV 5,
Means with the same letter superscript are not statistically different from other at the
0.05 level of significance.
o RHAEARE I X B EFEOHKR I X 5 FIE,
Mean value of results of main investigation by systematic sampling.

i EBREAIE T X5 FREORRIC X 2 PiE,

Mean value of results of preliminary investigation by purposive sampling.
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Table 5. Infiltration capacity on each study area

% 3& v — | Infiltration raté (mm/hr)
" = it 0% TS
Study area T 3 30 & {XS cond BR e "

First 30 miuntes econ Fina (BIEHARD)

30 minutes Mean of 1 hour
. f*,%‘ #4 Exclosure 328. 8% 193.6¢ | 188.9° 261. 47
Grazing Vifig B Light 295, 7% 164.9% 162.7° 230. 3%
treatment 135 7 Heavy 262.6¢ 150.1° | 149.40 205°6°
B AR ﬂﬁ***[ﬁ(ﬁ\iﬁ’, Bed ground 89.0 50.0 50.0 55.0
Trampled Y 1& Trail 35.7 27.0 27.0 31.3
bare land l'/kﬁ‘}(f% Watering place 22.0 6.0 6.0 12.0

* RS BOFBEAKETEROBD LN 072 LB LDLT VS,
Mean with the same letter superscript are not statistically different from other at the
0.05 level of significance.
O RBMEARIN X 5 ETEOHRIT X 5 FIHIE,
Mean value of results of main investigation by systematic sampling.
o BREEAIEIC X 5 TR ofSRic X 5 Fi9iE,

Mean value of results of preliminary investigation by purposive sampling.
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Vv, ZOFREN, BEINEVIEREEKEORLEOBAKELRE VO L, bEdETRENLRE
JNE Do 2 L ASBIR LT B A0 b LIV, :

RELINZBELY — b ORMKHE (T ZTRMKE 456~60 SDFHIE) LR/PMRIBELAEL, Thib
PORFLMRLION’E 6 NTHB, ZOROFIC, BEETCbAL Lich, o THILE DL
HiAHC 3\ CHE R L LIRE R 2 AV T, IR BRI DRERE 2 IE L 7o FISER R L™, IREREDH
SEHEMBRLD, 2o, MHEFDRL S, KK TIR/NBEEN Y 190 mm/hr THH DT, Hifl
FHDE X%, 80%KIHD LN DI L% 120 % Lich, KiR% 124 (HEHESHE) OHATL L TP
BRI EZ RIS E TSNS, Thick LikdkRiE, 160 mm/hr Fi#%TH % 5 LRI OBRETH
D, i, BEMHEOED - cRBHE E13SES EOEIIEIEEVZEETRL TV 5,

4. fhoTEOEMEENZE(L

BEDHE X EENCRITILEIO0 ~5cm &, BERFAMLLEZ 55 20~25 cm OWALE S
BHERE LRI L, TADRELDSCCRMICEE 2 OHEE ZHEIN LHERSE 6RO LED
Thb,

Y, MEEELBRHEEIIY 4 LY A3 —BOFEC I -bDTHS, AIHEICOVWTIERE 10cm O
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FIRBGEARN SR T 5 MU ROBESE T L, BUKREIZ 16 5 & Lic, k2215 52N T
TKERI NIBHEITIT, T DAk LTc, Lichi- C, ZOHRENAE EEDNEWVIT EZENEH W
LB, ZOWRTIE 0~5em T, BR<BE<EE<BEEGHELLD, BHE MR OZERENEE
TH5, BECOVTIE, ERE 3.5cm OFERPEUEIS, K CUIBE T 5 BE & ST e I ik O R
ELBEtTRDI, COBEFEFIE T EZMESE N EKRY, 0~5cm DOEIZEHERIIETOW
TCELEOEMSBRESEESEERLOEL Ly, SRQBMCEEEVRD bR, &k, 20~25cm
DALENE, BRSO ERE Lk o1,

I o . R AR 0.05mm DI FORF & o 1 4o
S8 13 MIDDLETON DIRZE L 79 R B ORI LS = Ol 7E x100(%) Tk - Tk

F6E £FEHOLEOHEK,E
Table 6. Soil properties of each study area

H % | H B 4 4 # Grazing treatment** B JE R e
Investigated factor = % [53 (3 &= E Tra.m%:uleg bare
Exclosure Light Heavy an

0 ~ 5 ecm|20~25cm| 0 ~ 5 cm20~25cm| O ~ 5 cm{20~25cm| O ~ 5 cm|20~25cm

i T E * _ b _ b _ ; _
Erodibility (%) 64.9% 82.7 88.9 80.0:
B M & E _ b _ S
Rapidity of swelling (sec) 459. 4° 126.0 - 78.7° 76.9
A G o
Dispersion rati(_)"(%) 38.87 38. 5% 33.9 41. 5% 36.9¢ 43. 6% 38.2 44,2
Clig ratif)t (%)H: 9.7¢ 17.0¢ 10. 8¢ 20. 5% 12.0° 24.0¢ 19.1 14.0
HARREEDOBHE a p a
Volume weight (%) 52. 94 71.4 54. 4 70.7 58. 27 73.7¢ 91.3 83.2
Co):liqpactﬁss (};%) 75.3% 81.5% 77.7% 84.7¢b 82. 6° 85.7% | 102.5 59.7
& 3o B b a
Total porosity (%) 69. 9% 69.0% 68. 4% 66.0° 64.2 67.2 60.0 73.3
EEEILRE
Non-capillary porosity(%) 19. 5% 12.4¢ 12. 6% 10. 12® 7.8¢ 8.3t 5.6 6.5
(%)
(7
(4
= ik &7 ’ a a
Water-holding capacity(%) 65. 4% 68.94 67. 4% 66. 4 70.1 64.3% ) 65.5 74.0
i I A P = - _
Aggregation (%—) 26. 14 — 25.94 — 25. 6% 22.8 -
ﬁ‘ % % % E’- a a a a a
Organic matter <%) 18. 6 7.2 18.0¢ 7.9 17. 8 7.3 10.2 6.9

% 7k M (cc/min)

b b
Percolation rate 133.9% | 62.9% | 70.8 49.3 45.0° | 32.9° | 13.8 27.8

pH 6.1¢ 6. 6% 6.1° 6. 5% 5.9¢ 6. 6% 6.2 6.4
e .
Stafbilitfg ijc?ex ” 0. 547° 0. 5274 0. 502t 0. 442

* =535 BORBAKETERDRD Do /o L LR LTV 5,
Means with the same letter superscript are not statistically different from other at the 0.05
level of significance.
ORI X 5 EREOBEROFSIE,
Mean value of results of main investigation by systematic sampling.
e T BIEARI T X 5 TR ORBRIC X 5 FiHE,

Mean value of results of preliminary investigation by purposive sampling.
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BDLDTH-T, TOFM/NSFHIE 0.05 mm T O OMKMNFANSE V2 & 2R, ZOKE
Tk 0~ 5cm CEM<BEE<EE<RERM LD, BHROESISMEINZEETAE L LoER
BED BN, L CFBEOTESEEDE Y » RBERIICE VW THETH S, Tihbb, BECX->TH
BRI ORI KR AR S hich, 7003, MERENORD OB, WHIC L5 TESKE 10 E
BIPEANEIN L 7o d D EHEE I NS, Hit ik Bouvoucos® ODIRZEL7:

“MQW@ﬁQE%%%2§E¥¢“”mm)xmw%>m;of*&ttof&ar,W%w
Bt 5RXTE VAR, TKERFAOERINS 2L 0T, REMIARTVENSIZLE
DBEBEER > TV D, LichsT, ZOKMAKRE  BIEH T ORISR LR ), FaEhE
Lo TVBEVZR S, LML, ZORRTRMBIEICIHELERI L, bTMICHERLTRR
REWHEETRLADBEK > T 5,

LIROWHIH R BA BN II R & T ORILARBRCEET 2 D TH - T, WECEFOER
DRDONIZL LV, BECE » THESEENMCEES R EV S5 X0 b, BUR LARBRED DR
FHARCLAER LHEIND, BERELIL, W70 Muscrave DIFH—ZEROBGRR I=bs Off
HaOreT, LRBEOWELE D < AL L ARIE FOIHARIC oV CIIE L 5 5 B kbE
Ly, #ESY BRISKRELLIDOTH S, Lichts T, HRHABOSHETIILV25, 5%
FTEARRICIHFA L, TOETREERERIILVY, BHROEE>BEE>HERLOERSS Y, ¥
ERMTOCHBELRERSRBO ORI, Thid, WEMOFREOER, HEEEOHIKIEDETH R EMBE
HLTWHHDOLEERINS,

BRERRRAF CRR L -BARBOIDOTHS, TOMRTIZ, 0~5cm TR - FE - EED
FXMHBKEBERBRED SNLD, BERBIIERRCKRE K> Tv5H, 20~25cm TRHIEL V&
RENCAKEL > TV 52, FLEMCIEELEZRSTED LNV, ORR® IIHHMICE > TEE ST
WRTHHHT, REMOh LN THROBMBEL TR, 420705 H 20 0~2, 2~4in
DEXTHEERND, 1HFITIE0~2in DEXDLTHEEEZEDID, b 1 A CrIERSIH
ok&ﬁ%bfméaﬁﬁimﬁbfﬁﬁﬁw:%offggﬁgﬁgﬁi x100(%) TERENDHA,
HEOEVPHETES S5 %, LIFEEL OHELEBNE EBOESZHMLDFHATHE, 20
FERTIZO~5cm THEM<BE<EE<BESHOIRE7 D, BUKEESEL LT > TAREL LD
FERIL TR L WHHE T 100% M1 T 5,

LR EEREIR E D ARREOMEARHTELOT, %, BELIFEEBEOMASL pF 1.7
ELTWa, ZORRTIE, 2AKIE 0~ 5cm OALE CRIERLAE D 10 % BENS WS, Th
DS Z R AED b, BT K E S BREIE L VDR AIEREILRRE, 0~5cm T
MR TKREL, BEBLTEKASFEE VATB U TV B Z EBHLA,THS, 20~25cm T,
LRICHER L D DN VEEZT LTV 55, BHELRERSBO SN, Baver ICX 5% &, Cecil +3%
EEMLAERE UTEEEIBOB L REITBL 2 & LB, 2, B L XUKLEHEEZH
WTERL, EEEILR « SARESRE, REESELALREL TV, WHCO OrrY® OHEFER
TH, BERE > TRILBETIEHE 0 £2050h o 708, IERFILBIIBKRE SR E L, BEILBIIHRIK
KDOEFEBE N EBITN 5,

HfrfbRi: 0.1mm DLEOHK ORKERORRKEEGLTRL THY, REROLEDICHERL, W
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FERBEEOKFIREETHW Lic, ZORRTIE, 0~5cm OAETH BT X BT LA LR
HTEY, %7, AROPTEEBHINATVARVA, 0.1~ 7mm % TO 5 REREOSMHIREICE VT
%, AL SEBEDONED o7, BAKIIETOLEYICK 5702, 0~5cm THEHRALELKK
KEL, BEBLTESRPEV, BE - BEAMBK DERKICERS L, S X £ 1/2 TR, BE
BT 1/10 Wi/, E72,  20~25 cm KR WCHEKSBE> BE>BERLOFEHAZRD LN S
23, 0~5cm FEHEE TRV, B/KE - pH - FRIEGEL LITH TR, REFICVTHBH 5578
ERDBRD BN,

5. BEREL b TEEME L 0Bk

BECX > T, BREOKRMZERENHLBERD LT LRFTROLENTHS, TOHAK, LK

DHRTD S LAPEEZE L) FEHT DI AR L 2B ZFEIFIKIDR D58 BEEHKL,
R FHIOMHBIBR &R TH 7 5 7 X, 0~ 5cm ORLE TR L AFKEHIH LT, F45 8 KX 20~
25cm ORLE TR LRI H LTOLDTH S, KL, BBEGEEY — + ORKIE, FHiEL —
CREEEV-F | IR BB LIRRT & OHBERE
Final infiltration Table 7. Correlation of between infiltration capacity and

rate (mm/hr) some soil properties in 0~5cm depth (1)
FIREL — |

Mean infiltration Hxx
rate (mm/hr) 0. 931

[

Weight of total
litter (g/m)

* *
0. 2730. 324

EEEL L1
oil hardness
(kg/cm?) 0. 388,0. 5630 238
HRRBORHE = k| T kR ok
Volume weight (%) [0.3630. 4790 143,0. 549
E 7 E T k| T ek — ***l sk
Compactness (%) 0. 3950. 496 0. 132)0. 556|0. 834
£ 7 W& I e i
Total porosity (%) |0.4700. 57 I0 087(0. 496IO 7060 500
FEEEILME R
Non-capillary 0. 3850 ﬁzlo 1630. 616(0. 350/0. 5150. 299
porosity (%) : . : ) . |
%ater 7Jl§oldin% SN R SR Mo M. . <. N
capacity (%) o 198/0. 178|0 1400. 0300. 406|0. 321}0. 3850. 195
= ok % S - |
Percoration rate ¥ o xk xxH LKk k| ook
(cc/min) 0. 281/0. 3650. 205'0. 6220. 412 0.51 IIO 3480. 7620. 049
ﬁ: %ﬁ( = . *' - l— - - I .
Dispersion ratio(%) [0. 2720. 241/0. 0780. 1200. 2100. 1100. 242,0. 103)0. 1 13I0. 061
Ui + It sk - -
Clay ratio (%) 0. 167,0. 218 0. 322/0. 096,0. 063|0. 012{0.0290. 1 10|0. 062]0. 159,0. 138
HE®Mma R | ~ sl - |- |- |-
Organic matter (%) 0. 072|0 0740 157 0 143|O. 376|0. 341/0. 050,0. 087'0. 038(0. 021]0. 024/0. 124
Mot { % | T T R U R U A o
Aggregation (%) 0.0470. 112 o 0550 152(0- 306 0. 301,0. 290(0- 060,0- 176/0- 034 0. 081/0. 0010. 023

* 5 % K¥ETHE, Signiflcant at the 0.05 level (r=0.256).
** 1 95k THE, Significant at the 0.01 level (r=0.333).
*+%k (0,19 7k#ETHE, Significant at the 0.001 level (r=0.419).



— 82 — . HERRBMARYE #2235

FEEY — b R RBERE HIERT & OB (2)

Final infiltration Table 8. Correlation of between infiltration capacity and some
rate (mm/hr) soil properties in 20~24 cm depth (2)

FERAL — | ,

Hekek

Mean infiltration 0.551

rate (mm/hr)

[N
Weight of total
litter (g/m?2)

WxHIREE _
keskesk

Soil hardness ook o
(kg/cma) 0. 388I 0.563| 0.238

HBRAREBORHE _

Volume weight * *
(%) 0. 207| 0. 308 0.263| 0.257

I 4 [ — sk
Compé‘ﬁ/:’)‘ess 0.074] 0.132] 0.011| 0.063] 0.625
£ 1L M =

Total porosity
00

FEELRRE - N
. skskok skakok|

Non-capillary ok *ok
porosity (%) 0.370] 0.392| 0.152] 0.488/ 0.119; 0.102( 0.201

] #
0.273| 0.324

* | Tk *3%
0.216| 0.311| 0.230] 0.270] 0.845; 0.390]

% 7h 1d s o I -
ater holding
_capacity 0. 194 0.275| 0.253| 0.206] 0.716| 0.697| 0.694| 0. 128|

& K M _

Percoration rate ¥ T — x| *kk
(cc/min) 0.201| 0.288] 0.217| C.416, 0.044! 0.261| 0.081 0.508 0.013|

S -

DISPeES%O)“ ratio | o 0gg 0.110; 0.072| 0.059| 0.215| 0.030] 0.182| 0. 183] 0.004| 0. 159,

e Ko - - . "
Clay ratio (%) 0.273| 0.310| 0.045| 0.129| O. 075| 0.095| 0.197| 0.261| 0.229| 0.020] 0.365
HREM G R _

. —
Orga‘z‘%“atter 0.075! 0.084] 0.010| 0.166| 0.289| 0.008

- — =]
0.272| 0.043; 0.093| 0. 186| 0.275 0.050I

|
* 5 9%/K¥ETHE, Significant at the 0.05 level (7=0.256).

*k ] 9%k¥ETHE, Significant at the 0.01 level (r=0.333).

wkk (), 19 /K4 THE, Significant at the 0.001 level (r=0.419).
F) BXCHERBEER, TAMECHEL LITRRCONEBRTH S, Thbitkd &, RBERICIITELL
BLbiiLIRERX (ﬁ#%’é‘}wﬁii EIBIEVCEDEBMRY 5 ZEBHLHTH S, REETIE
BKBRFTE, HIETOLIRE 0 IFBEIMPSEERGRT 5 LEX LN T35, T T TRWENBEC
BIEL, &< 20~25cm DIRS TREEIHVBREZR LI, E7s, HWERFELKE < RAIIEREH B
BLTVHS, HIFHECIAMECEREN > X CHBLTEHY, L IRENEETHS, £LT,
RECHEL TR, RECRSVCOLXEMES X CERE L OADHKEBERRIELEETHS, T0ED,
FEMEE - ARLER « Bt & & ORICIBIRMEL, Hitkn - ZUKkE « HBER « Bk L0
iz, HEEERDOND DOOFEETIIRL, Fh, £FMIC 0~ 5cm ORFEITHNT, 20~25cm
DL, BE L LR T & OBk DR DR, S5, RURERZRBT2ERFOLLSTD, BN
L4 (60%) OFEBRFE Y — F DOFA, BEHOKE (45~605) ORELIR/NY ~ X ) bEEL D
BB BRLE S B TV B X 5TH 5,

6. IHIRHNZERICL HE

REDTHIIMBUE B —ITREIND DT, Lt T, £DOLIRLHEEICE L HEELK 4

TH5, EHOLBX DERNIN FHIRAIT BV TR S v £ ACHIH L7 ERic SV Twn3, Ty
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EOZHDOREZ L1E, F—HBLERAN TR REL—HRELZ RN TVWBE ZEEZTFLTV5, K
LD behavior HERRD 7o DIBIFTHEIL, BIECH LEDICX - TRERY « RHERAIIC L STV 528, WER
FHTELAT TN TV, BEESOBTICE » THBICEHK 535 ¢ LaE#Ech 55, FiEH
EIIFRE ORBITEIARE O LBHE WA L oA (55 1RBR) 2R LT3,

BiZERE (RIBEV — P ORKE) LHREEZID 1, 2EREME LIEAHAEREORREILE L 20h
FIRDLEVTHS, ThitLk e, BE - BEARKK THEOREFE, HEETHEL T /s
{l-THY, Fih, MEFEERIAVAEL Ko TWB I EMbh5, TR LT, BRK CIHEH
CKIBRERPRBDONZOT, WHUAENOUEHOERIZOE ERECTHHEDERICBEIEL
TVBHDEEZLNS, FE, ZOBHBNCIREDE VIFL ko BERNSER L, gmss
BELL, HWREEDET LB TH S,

—%, EmEHRAEOK RIS, BCREOTHEECHEL T, WEINCER\DLHEIRFTLT
B (HR S5 1 RER), CORBRIIFIORDO LB THHH, T TREE « BERMUIKK & 55
LT, BIXEEFEFEMTB->TIRGL TS, Thitk3 s, REBIGL<FE<EHDOMHIT K> T
55, HEFEHEOHFHNPKREL, o, HERSHOERNIV, Lird, HMEOIFHEETRLTLD
ZOMEZHIE L TVIRV, LA T, ZOX S HHIER ST, RECTEHEDS B X 58,
BB, ENEd o7,

BE  BEABNE 28R, ZUETHREKTRCAE LSRR ROBEERECX - T, 2084
ErbARSG L, RERLIBEHEELLRLAOMPENERTH S, BT X > THAEDORE S X OVEIIER
MAEEL/cT e, TTRARHLESOBRETCL > THHALMICEN TV 35, T TRBUARTR—HEE
THo7bDB, PHCX > TZOESBBIIELLIZEWVS ZERIBLTWD DT, Licdis
T, REDHEIC X » THILESHBHREZ LA L LTh, BRI 5 HEEMHE oML B & &
DTEER,

ThIZE B, /KRB Y — b, v 03 w BB « HEE - VAR E L EX ) 27 b
K<k b, HEBEEILHICHIS L TEOHEDHEMERL TV 5, T0O I EHIZLT L b4 REIORRK
X BHDOTIIRL, MOANBILRECL > THRLCX S THSHD, ORI TRIRBEIVNE

FBIR FHEOKBOAEOEVKIEORERE L HRIFE

Table 9. Infiltration capacity and hardness of ground surface

on the high frequency parts of cattle resting

®H K IE H M 4% 4 ¥ Grazing treatment
Investigated factor S 4 # ;3 2] B
Exclosure Light Heavy
KRR E VvV — M 1
B T . 95.9 116.4 88.0
P;‘;’tzl (lilnfl‘;lt/rgf%“ (103. 7)** (72.8) (56.8)
Hh, ® g B
Hardness of ground 1'?3‘9} 5) 4(?23 8) 5(?82 3
surface (kg/cm®) . : -3

YEEHERMEIT X 3 FHRFEEOHER 0 FISIE,

Mean value of results of preliminary investigation by purposive sampling.
FRRAERIH I X 5 EFHE DT — 2Tk HHEAHE,

Relative value of main investigation by systematic sampling.
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BI0R B O 45 5l iR IBRE L H K
Table 10. Infiltration capacity and hardness of ground surface on
‘each geographical position of the grazing area

B L bA X > .

| # H H Classification of geographical position

Investigated factor F=3 b i g 1% b
High land Midway Low land

KRBV — bF
Final infiltration 140.5476.3 150.6 £54. 1 153.1+41.1
rate (mm/hr)

wooo*® W Er
Hardness of. ground 4.819+2.005 3.6111.505 4.68C+1.764

surface (kg/cm?)
*RARTASTh B IT X B EFHE O R O EHIE,
Mean value of results of main investigation by systematic sampling.
FIR kg OfEER 55 0iRBERE & HEREEE
Table 11. Infiltration capacity and hardness of ground surface on
each vegetative cover of the grazing area

i 4 K 4 Vegetative cover

HOOE W B — -
Investigated factor 3 o g |[{FRRIEAR HES o o4 g E3E|

Gramineae herbs| 7. .” . i >
Sasa palmata and other herbs Zoisia japonica |Trees and shrubs

IR E LV — bF

Final infiltration rate 162.0+47.95 163.7+67.35 109.3+47.38 152.2+46.86
(mm/hr)
Hardness of ground 4.648+1.962 3.563+1.2640 | 5.791+1.2164 | 2.944+0.985

surface (kg/cm?®)
FREMERIME T X 5 EFEORK RO TFHIE,

Mean value of results of main investigation by systematic sampling.
< o, HRPELL TS ZEMNERENRD, &k, FROMALEEL TRV, RACHZEL
TAER, 7 7 <V HBRAROHTE T L L O L 0 BIRBRENSKE L, HEFEES NS WEH@BES >
7o, THRFRENEEL ORI ZRATEES DIV E, Eh, HERRICEIOZE SRR LIRS
FHEL 72 LR EDBRL TV 523 Ly,
7. REMBRFIC OV TOKET

BEOKRE LT, HERBEIORER ) >, EOBREETRMENTE-/CTHL 50, Zit
PEICIIFTE O LIROHMEE T & A LEEN - WEWCBER T2 2L 3F 2oh 5, UL, EENCE
Bt AR IR S L CEMIMEOR V- 0R, SR < fitlt - RECR - WERBLE L VDTS, #
W SO VIBEE DRI & LT, BRI OIRBE A AIRE L TV 5, THIC X B &, Tithl « Jelmtalz
HIET D5 EORM AT B F LRSI, Kt 25, BEREF0.6 L LTVwb, WEDE LA, Hillkia
BELXORRELRET 2B EOFHBERAVOT, WROBHEOOLDOEIFIML, H6ROBRLE
BLTELDLDONPFI2RTH D, ThICXHEMMDEITLE LN & LT, ZofEo-+ Iz LA
CEFMEOCLHE VLR THHE VS 2L idbrr b, THRBFTEL, HEORKEDH - KILKDE W
SEMICERT 5 b0 LHFEND, BHOFEINE3EREICHMIRZME (1<2<3) &RTH, AH
Lo TINSBETDEEDEEEZTITWEVEVR LY, L, KN OKREMTIIRE <X
> TVDHZEBEAIND, REICHDRFEMBIMHKIT OERIL ED-5HT, RMOREZZDOL S
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2R £ 8 B o F &b E
Table 12. Erodibility degree of each index

5

oA B

2o B L AIL

= o @ Erodibility oM |’ B B E | Tt

% #hotE i & degree* Exclosure Light Heavy i oy

Erodibility index ) ' 5 l 3 0~5 20~25, 0~5 [20~25| 0~5 20~25/ 0~5 [20~25
(em) [ (em) | (em) ["Cem) | (em) | () | (em) | (em)

v i It '

Dispersion ratio 15< |15~30] >30 3 3 3 3 3 3 3 3

H Clayj:ratio it 25< [25~50| >50 1 1 1 1 1 1 1 1

% &5 &

Stability index | 20606 | 0-4< 2 2 2 .

eyl « R X 53{%E By NanBa and Nirasawa.
REDELDEID, WIRIEAL TV ZEBHEL2THY, HEAEHTTO+SLEEPLETHS,

oij

V &

2V b -S4 ERHORBRBIAORR, LRI IBEORELE X LPbhot, L
2L, BERECORMIZLL, o, BIERMLL EICH 55  IEHIROBIBRL/NEBIR O F LA
EIE OBBHRRIED HIED o7, FEDLE Y PEFHHENTEIKOBAHR S, BE .
BEMMUKE & S X CHib L E Ot RIRFEM SR B EmICERTF L T, 7072, REEHECR LA
Rl X 2T HIEEEIR & OIS, TiHOHEHESIE, TKOEBHRCLIBORFEILICLELE
Xtvbh3 1/2in %, BERTETE-TETV5Z LT LAThER Sy, tglcs 27
HERATE B EE, BEC X SHRLIROE(L (EHEL) LIZRBEROBRTH S, FIHICOVWTIE, &K
%®ﬁﬁﬁ§®EVMﬁf%mﬁTIWd&mEEKm%énéﬁ,Eﬁﬁﬁﬁﬁamka&mﬁﬁﬁx
X% 10% (BEEHHLTI340%) L Tw5, ZoffR, HBEOMEZHEL S, RBEEZENREIC
CBRTHELF20% (FEEBILTIZ80%) BEIET V3,

YA IR S RN TH - T, RECITIHIY—EERE, WEMNCATHLHSICETT S X
5TH5H, ZORRE, LHFHCEXEEL—RTRL» o7, Tihbb, #AEELALZL2E» LRED
CHIH LB TIE, BAHOEEIAK % < MM OZII DD 5 7208, FREOKREHIR L7 > o ah
T, BT RTHEHEREZRSRDON, REL OB W TR HIIRETEELEZ 25
4, %® behavior OFERD D LiT, WECHAERC L > TRILL7=H v 7Y VI BEOL S L ETH
%,

SRIOABEFEL, BAMZ OB TR, BBETRCHEKE LMK &7 VAT 530
Thotc, EHRRIFHPITIB > THHBE OB EWEACAES N TEV 525, BRKICHESTrR I kRyD
DTHY, TOXSREBEHEOIDITLTL L +5 Tk, KAX THEBBBIATIMTIER 7 b4
#K&otkViﬁﬁ?kﬁbfvé@f;%ﬁ%@bé5%?#&0@%@&%@%LTVSC&H%
BTER, SHROFILHETRL T, TES 54 0EHKMIEBITICR W TLRHEL TH<RELD
LEZLND, DMREEPLHT, REOHELEXLHEOREBHA L L TR, LR0AH LRI
BMET3EFEVS ZEBEZLNDS, AIHRK OV TS 2 SEKHIRT 2 08DF E Lt
i LTREBHESRENLDDE L THIFONEH, BHECOVTIRVEDE 25 15K OIIEIC
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X o THIEDOZR - EREMAHEL 55X 57D DI, WFHIC LT s &0Bbo B RK
REWELLVEEETIIH TELHDIDNDFE LV, EENTHEE>L TROMEEE LT3, EREE
PRLBFEBFCHEOREERTLLITRBERES S, $htBERRCE X B E L EOBREETHATES
D7, FORFESPECINERETHY, Ei, EEMRMBIC LS SRFERL SRV, 4%
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Effects of Grazing Condition on the Infiltration and Erodibilities
of Soil on the Forest Land

Hiroshi Murai, Yuusaku Iwasaki and Masanori Kitapa

(Résumé)

The studies were conducted on a part of the experimental range of forest grazing located
in the west hills of Mt. Iwate. The study areas were formed exclosure and areas that had
been grazed by cattle at two rates for 4 years from 1962 to 1965. Intensity and rate of
grazing for 6 months covering summer was 1.7 ha per animal unit at the lightly-grazed
pasture, and 0.8 ha per animal unit at the heavily-grazed one. The study areas had a gentle
slope to the east and the altitude was from 500 m to 550m above sea level. The climatic condition
was very cold in winter, and the average precipitation (of summer duration) from May to
October was approximately 650 mm for the period from 1952 to 1965. The soil was classified
in sand loam of the volcanic ash and its products. A 5-year-old planted Karamatsu (Larix
leptolepis) forest was growing on the study areas.

The investigations at the field were conducted twice in autumn of 1965 and spring of
1966 at the finish of the experimental grazing. Because no investigations were conducted
before the grazing opening, the discussions in this report were limited to comparison between
each grazing treatment. The infiltration capacity was measured by means of MUSGRAVE's
tube, and the soil hardness was measured by means of YAMANAKA’s soil penetrometer. Other
investigated factors were the soil protecting cover and some soil physical properties.

The purpose of these studies was to determine the effects of cattle grazing on the forest
land from the view point of preventing denudation. Results observed are summarized as
follows:

(1) Soil protecting cover (standing vegetation and litter) was decreased considerably by
the cattle grazing. The standing vegetation was decreased below 1/3 weight on the heavy
and below 1/2 weight on the light as compared with the exclosure.

(2) The trampled bare-lands that had been broken due to the cattle behavior were on
more than about 0.3 percent on the heavy and about 0.2 percent on the light of total area
of each pasture. These bare-lands were classified roughly into three types, namely, bed
ground, trail and watering place.

(3) Ground surface of the grazed pastures were hardened generally and infiltration
function of the land was decreased by a small degree. More specifically stated, the soil hardness
on the heavy was recognized statistically different from the exclosure at 0. 05 level of significance.
The final infiltration rates on the grazed pastures were decreased approximately 20 percent
as compared with the exclosure, and on the trampled barelands, the effects were found

remarkably.
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(4) Concerning results of the measurement of soil hardness on each soil depth, the
trampled effects were presumed to amount to 10~15cm from ground surface. These measure-
ments were conducted at the light and the heavy grazed pastures in the exclosure. Relatively
high frequency was seen in the cattle resting parts.

(5) The effects on other soil properties by the cattle trampling were not particularly
remarkable. In the surface soil of 0~5cm depth, however, slight variations were impressed
to the measurement values of compactness, percolation rate and dispersion ratio as compared
with the exclosure. Correlation between infiltration capacity and some soil factors (total
porosite, compactness, soil hardness of ground surface, non-capillary porosity and volume
weight) of 0~5cm depth gave highly significant coefficient. Especially, between non-capillary
porosity of 20~25cm depth same relations were recognized.

(6) The trampled effects to the land were recognized as lacking uniformity in the grazed
pastures, the main reason being that the behavior of cattle was partially on the grazing areas.
The effects were seen clearly in the high land on which preliminary investigations were
conducted and trampled bare-land which were studied in the grazed pastures.

(7) To summarize, the experimental grazing had a slight influence on the infiltration
function of rainfall and some physical properties of the surface soil, but the development of
soil erosion could not quitz be recognized. These findings suggest that the forest grazing

thus far studied pose hardly any danger from the view point of land conservation.





