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FR%, WPRAESIETEEE S vy RRICED THEHNCHBIT 2000, Bl EETAE
W (EEBRD,

B K (1

AEEEXIEFRLUROMEE, KEIROMIHE CKRENIEED 21T EE L AW
—MTHD. KENOHFELCDHOT, MERFERORBFICHENTVS, 20k 5 AR OBE
ho&EZEZ O EELS RV, L, [QUEDEIZCERRELVWIDONHOT, BEK
ATH, RS ERESHEVHREL VW3, JY, BRIE, SIS REEEMNT,
TR LT, #rREBEIBETELY BET2XF Y LOMBERTY, 20T LRBEE
TE&D), LERRIRAZFEOIFERARC, 6, 7 HIO_ LI AEH & h O THARE XY
kLTW3
4, RERMBRSESN GEER 600m) Xt 2k 19, 21, 22 ¢ 3 » EH OB
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Table 1. Climatological Data.

H o R |7‘3\4\51 [718’910‘11‘\12‘5;:
Month ‘Jan Feb. ‘Maz Apr\ May | June ‘ July | Aug. | Sept. | Oct. | Nov. | Dec. ! Year
— ! — e —
} Tt"?’ 1, 9‘\ 2.3 5 84717 Ol 6 o! 20.9 kj5\| 26.1 2 call 6. J . 4; 3 e\ 3.9
- : -2l 2,38 BT Pl 16. 20.9] 25. 26.1 21.81 16.6 1 3. 1
i | Mean - Ty U T T T Y O Iy It
TR | i ' [ | \ i ; ’ | ‘g
| Mean | 7.4] 6.4 9.8\J 15,9 20.3] 24.0 28.2 o\ 25.4/ 20. 4‘ 15. 9} 7.4 17.5
’g:rrg \ln%ximum‘ ’i | | ‘ ‘ | » \ \
tinhic SN SN S SN I T S - b
re R T e e ol ad o4
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Vrzig}nlmuml ‘ | ! i I | | J |
i T o T 7_77» ) T ‘7 T ‘\ f ”7; T 17
BOE % | ol . | S R
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ot | o shen dhor ol 20l 0 s00.d ) 570 200l ome] 208
IKE | B7.4) 46.5/168.2[237.61 298. ol 280.5| 280. 4‘ 281.0| 372.6| 234.6, 124.9, 83,3]2503.6
Precipitation | f ! ik ‘ \ | ' [
2% K@\ | ‘ ' ! W[ o G o
Prevailing wind, NW‘ Nw \NW NWwW NW‘ SE i SE { SE | [ NW | Nw \ NW‘ Nw
direction ( J I \' -
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[EEEMER T 20 T R DO EBRE 1T D7z,
a) pH DOHE
gaAL st L w7z,
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1 REMEIEBHEOREERCERERORE
A LB OEENABEERZROBY TH 2, REREEFZE L ME L E8E Lk S
¥R OURLZEDT, LFD Profile No. +F7F& LTERREE LNV,
Profile No. 1—Ppr &+# (E8L)

117 #RHEA, fF): 29°, K. N 78° W, #Eg: & cm
900m, e W THCH 1
F 1-2cm  H:LTe/+OEAE, JABOHE I
FRESHEDCTD SIS,
H  #8em MptvEHE, Bz e
A, #lsem  WEELE, B, BEUEEL, %, . 1.,
Br  #920cm  EHE, BULOEAEERCET,
T, B, i, i
C o BALDOHEA EBATHE, I
BB OB R —HICHRE LTV 2, REE A BiC
it £{, DWTHRE (FLA LR T, BEICENC e
LS, Fig. 1 Profile No. 1

Ppr-soil.

A HE - FUBTE OEEEAY 800m BLED & /7 FHEEIT
Bbis, ZOLEBrAFTTI e/ FORRERRRLTREF VW2 2V, AXFOREZHEC
ARTH 3,

BRI L &0 2 £ ARnER OB Y TH 3,

AR, v /& (a), THEEL12-14cm, FEHBE 13m, =¥ @), FHER 6-8cm,
FEERER Tm (B 50 EAEOHRTHA)

BIRRE, Foyewve ), Ter (f-a), 2a/% (0), earv v (0), VAV
v (), vyany (0), vax (o), A/% (0), 3vr7 (), 7V (), »7r*
vF 7 (r), exza=y (r), v/% (R4 (), =3 (1),

Wi, ¥~ (0), Fr~<=4 (o),

Profile No. 2—-Bp B1¥E (5tE+L)

87 #kpE, fEHl: 28°, Hfr: N 83° W, #ug: #9 860m, HE: FuieE
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LF) 1-2em  F& LTHEER A FOEKIE,
H  23cm  BHEAOEER.
Al #18em  WEEHE, BMCHZEL, GHNCE
i, B4, crumb, ¥, .
Ax &y 16em  BEEHEG, BELED, AR RD,
B, crumb, & (A &0 E), 1,
B:  #10em g6, BRicEL, ABWcEL, &
4, crumb, & (E Y A FEL),
B, HHte, HUEHEEL, massive, Bk (12
v Ay FREL), .
EBEROHEEE A~ Ay @hEVHRELTY3,
A,—BiB: BWIENTH 5, BFRiT A>A>B OIFT
By cizfEdicile 5, H BiCidilRasz v,

cm

30

e

Fig. 2 Profile No. 2

BD-soil.

EER B % FHOLET, Btk A Bic2 oo an, MicEss(, —Rk
LD L5 THD, Lal, BRI E RSN 2FVEiHLT, AFOLERES L, (i

RoN2FEREMIEROBED TH 2,

BARE, A% (), TR 22cm, FHEEH 20m (F) 60 4L DHIHAD)

HEA - BARE, s~y (va), rr=z (), 7775 vr (), =T7F¥F (o), 247

Hxeox7 (0), v~V (), +rvy (r), 77 (),

A5 (0), FFYHFRAIV

), ==Y (0), FFA7¥ (0), ¥=7%¥ (o), #F£31¥y (r), =+vyr (1),

Y~x2r (), V8L (1), =% %v¢ (r), Fvrv
¥ v (1)
Profile No. 3—Bc ® 48 (FiE5)
33 AHE, MEZ}: 30°, Hfr: S60°W, s 49
700m, HiE: BETHE.
L AXDOKENBAET HTRE,
Ay 9 2em IEERE6, BRCEIEC, Az
L, B, BRMEE, ®&, 8.
A:  #918cm MEBEUEG, BRICEL, A8EET,
WEEL, B, BILREESE, W,
Ar K9 22cm  IEEEE, BREL ST, AR,

cm

-‘80

Fig. 3 Profile No. 3
Bo-Soil.
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HIRROIEEE, A A — Ay BEFENTDH 5355, A — By BHBE LTV 5, BFROS
fi ASASB A, DIET A SRR bEHICES b, Ak BERE
if,Z¥®&§@$Eﬁb%oiﬁm%<,%ﬁ%ﬂﬁﬁ<iﬁkotméﬁ,ﬁb1%
o, BFARNETD 5.

FHMEBIRROTEY TH B,

EARE 23 (a), FUYEE 12-Mem, FEBIEH 1Sem (19 60 A OMFAR TREEEH
b L Tvw3),

EAR, o277 (o)

@*'ﬁﬁ%’7tf(“r*7f’7(®;A?ﬁ%v*j(w,zf?(@):T%v
& (o), ¥ ax (), »oF (@), Ay (M, F25/% (r), 7#H<v CR¥ESE
(), & /% (K#&) (0), ¥=vre (0, ¥eei (o), V<7 (0), #r VA
5 (0), 7457 (0), RAELIAE (1), A¥ (0), FFVHEAIL (0), ¥YZVTY
(), »7¥z (0), v=x¥7 (0)

Profile No. 4—Bg BB (Hift)
v gl Wl 200, B S 32°W, G 9 900m, S FEUTHE

L(F) 3-4cm  #ififi < F OERE, HA cm
) Iy L (F)
H  2-3cm M, WHEE. 0 T H

A #922cm  WEEREG, WHCHHBE D, ABUTHE
i, WETHEEA:, crumb, ¥, i
A, #918cm  IEFHG, BHCED, AEUCEIE ¥
tr, FERYETHEE, crumb, K (AL D

), 1. i

B WG, EHcE L, AENCEHDE o
L MRrEHEA:, §k (A BRI D,

. e

B OHEEE, ArAr FEZENT, A-B g4fE le

Fig. 4 Profile No. 4
BE-soil.

LTw2, HEOHIE B> A > Ay DIHICZDTYD
23, BTN L S5 TD B,

o E bIRT, AR ERC R TAML, R D % 7o MBI T BB LT
%, AFORERERET, z = O RARERA TR OIS A FERMFO—-OTDD

EhEHEIZROEBITE S,

moRhE, 2 ¥ (a), THHEBER 24cm, SRR 25m () €0 ARAEDREEA)
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HEAR - ORRE, rex (),
NFA DY (D),

T7IFY Y (),
vreansrs (), =v =2 (0),

727V (), 2 FvvYa (o),

Profile No. 5—Bp B 18 (EF+)

==z (0),
T TF¥4 (o),
Fawrdx (D), FFI¥¥ (),

s ZHFeF 7 (0),
Frz ¥z (r),

=z oHY (1)

94 HRBE, MZI: 157, Hfr: N 84° W, EE#: f 680m, S SEve
L) #12cm . 3 & LTAIFOEIERR, Fhic/hlE cm
ORI, 1
H  3-4cm M, BHE,
A fiTem  WEMG, BRICED, WL, |
FrkbEE, ¥, . -Lo

B #/20cm G, AMTZL, HIEPEEEEE
RRAFETSR:, BRI ESLREEE, ¥,
—EKEE, .

C  #d40cm il Rt FBUMCEADE D, HIRTEE

4+, massive, BX, 14,
HEHOHEEREZ, A-B 2B ELTwa4, B

C BT 3, SRz A, B lRICE YHEBCHHL
TwWw3, X H BT ss R 5L,

G

Uen > @

Fig. b

Profile No. 5
BB-so0il.

04 HRINEABRHILN D % ¥ R EMS F LB TS 2, KD Profile No. 6 i L #BIAD <
B FOLETH 208, MEEEESLT 2L, 20oMERL{BbLL,

ERRMEROEY TH B,
THARE, 2% (2), PFHERY Mom,
L<, MmlEREFILLTWS),
FEA - BORRE,

vy (), =7

Ny e (), T (),

(0), +# 3 (1),

Sy (0), rrED (0), 2% (0), V¥rv7 (1),
v35v¢ (o), €Evr=4 (0)
Profile No. 6—Bg B+ (5% +)
o4 FRUEFY, Mgt 27°, Hfn: S 46°W, s
F 34em  F: LTAFOHEIEEH,
H  #2m  EHEOORHEE, SRS S%D 2

A, 7‘}2‘;‘] 35cm

FRER 14m (8 60 4EAEDORIFAT,
va= (o), %oF (0},

B & (R (o),
v o v (),

TS, WROCETS B L, GEEE,

S

¥ (0},

Kok (o),
s+ (),

#3 520m

crumb, %, .
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Table 2. Physical Properties
S —— _ _ — _
| | P% B promertit in'a o diti
sr, | ysical properties in natural condition.
REES | B oy ‘ 2
=3 =~ = 7 =
= BRAEBKE BEEESKE
s . ’ LB E AEE Water-holding ;%iﬁ Moisture content
ample Porosit capacity BXE | of fresh soil.
No Horizon orosity Vol_ume | Air -
: o weight B8 % FR % | capacity O % | BE %
7/ | Volume | Weight Volume | Weight
o . N
55 . H 91.76 | 14.17 ‘ 45.58 | 328.81 ‘J 45.18 28.20 | 199.07
56 | Ag 67.62 [ 83.15 52.16 62.73 15.46 40.10 48.23
|
|
I
57, B ' 80.55 ‘ 1.38 73.59 143.20 6.96 ‘ 61.57 119.22
. [ AN i — .
| f \“ i
56 1 A 82.91 |  43.60 59.92 | 137.42 22.99 45.45 | 104.24
59 ‘1 A, 74.98 68.29 67.05 98.13 7.93 56.92 83.29
0 | B 76.09 | 64.9 68.52 105,47 7.57 57.49 | 88.50
s T T | R
61 Ag ‘ 74.76 63.41 63.87 ‘ 100.72 “ 10.89 | 58.34 92.05
62 A, 73.56 | 69.89 64.77 92,67 8.79 59.34 84.91
|
63 B; 76.79 } 61.48 65.18 106.02 | 11.61 | 52.97 { 86.17
! ‘ | :
'!\77 B T YT T o 7\‘ T T T ‘\ T -
o4 | AL | 86.19 35.75 59.75 167.11 26.44 | 45.71 | 127.84
[ i I
65 ‘ Aq o0 55.35 ; 68.53 | 123.30 10.96 58.78 J 106.19
66 B | 76.53 64.82 i 67.69 104,43 8.84 56.74 \ 87.53
| !
I B — S ,
i . | !
67 A | 822 43.86 69.80 | 159.14 | 12.41 59.40 | 135.44
i L i
68 B ‘ 74.16 68.35 | 42.86 62.70 | 31.30 61.61 | 90.14
‘ z \
69 Cc | s58.65 13.40 [ 51.66 45.56 6.99 | 49.39 ' 43.55
[ IR R . . . R
’’’’ T e o | I
70 1 Ap | 78.76 54.83 J 57.90 105.60 | 20.86 | 45.82 | 83.55
! ’ ! !
71 1 A; | 70.85 77.97 ‘ 66.09 84.96 ' 4.76 | 48.50 62.35
72 As J 76.06 | 65.62 | 65.84 | 100.33 | 10.22 [ 39.71 60.51
73 B | 71.46 ‘ 65.05 | 83.70 6.1 | 1055 ‘ 13.58
{ l
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B8 R X
Mechanical compositions
0 - ;‘7 T ! T T jgi I o T - {% %
4 ! )
AEowlu B m ow % B Bt
Gravel | Coase sand ' Fine sand |  Silt Clay \
i ‘ ’ ' Note
N I % .
I R R B o o
| |
— — — | — — Profile No. 1
[
2.98 Q 10.20 ;1 %.90 | 32.1 17.81 |  PpI B 4 B (L)
1 ' |
6.01 ‘ 19.24 | 36.89 | 25.31 12.55 | HEr R 117 BRIE
A ‘ i S
\] i i
109 | 13,10 i 0.5 | 2.0 2751 | Profile No, 2
|
7.80 | 13.76 - ‘ 34,50 \ 1723 | 2671 BD B 4 HE (L)
! . w
9.18 | 21.80 |  20.5% 1 31.31 1 17.16 fEH 87 FAAE
_ L ,1\{ L B
21.65 ! 18.57 16.78 i 2262 | 20.4 Profile No. 3
1786 | 17.09 18.19 23,63 23.48 Be @ 4 B (EELD
21.42 i 19.59 | 19. 41 ! 21.17 18.41 ) B8 33 HKIF
—— L ] -
48.25 | 12,84 13,28 \ 6,57 ( 19,06 Profile No. 4
2723 1 asa7 2654 | 2.7 | w2 | Be B GRS
22.88 | 18.14 23.20 \ w2 | s \ {8 22 KT
Il i |
I ‘ /_,_,f_ ‘ T T -
5.87 .65 | 36.70 } 2872 | 17.06 | Profile No. 5
|
7.42 11.35 ‘ 33.34 32.24 ) 15,65 Be & 4 8 (EFE)
L 136 15.00 ; .0 | e e TG 94 AKEE
} |
_ g S — \_ﬁ - o
31.23 21.81 ‘ 15,57 20,17 11.22
: Profile No. 6
43.78 22,48 l 7.72 16,98 9.04
Be B L (D)
64.38 ‘ 12,24 \ 9,81 5.52 | 8.05
, \ 5 94 B
56,23 ( 26,53 [ 8.86 10, 8.
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As  #)23cm  WERRHEEM, WROCED, AR E cm
i, HiEEEL, crumb, ¥ (A LD Il
2), H-¥g, 10
As  #920cm  FEEHRG, BRHIEED, AR E
iy, HUEEEH:, crumb, ¥, B, 4,
B #730cm D E IR, BRI, ARCKS
iy, HIEEL, crumb, B, .

1120

k0]

FERALOWEBISIER CBENITH %, IRFDHE A
BeEd £, A, Ay IBEXRHITIE, B Bic bEhic 50
HEBHBND, 9 HILEWH, SERLBLTRIER
BA RGO LT, TS FE TEICIRO S WIS

e BIgifELTH 2, BHOBERR, A BOBRINE
Ic 80cm DR A RATWS, FitRL72H#ESE &R PR
CRCAT LT B, R LTHRED kT H 3, P

ERESIEROMY TH %, ‘@ @

TR, =¥ (a), FHERL 24om, FEEREHET 25m Fig. 6 Profile No. 6
(# 60 AR DREEA) BE-soil

Bk AR, T Yy (D), rexe2 (), 2TAHY (0), 2T FvE (o), A5V

60

Fox7 (), 2v~wsr (0), vF¥ ), FA4F= (), 72 (1)
D B3l T & P e DT D &I D> BRI L 22 Y430 D v T OB L3RR SRR R 1 5
2%, WIRDOBY TH 5.

2 ZEROSERURS

LERERO D CF AR RN T 2 LS 2, T OEOFHE BRSO
CEEIORIAL @ kD2, FRAIRARE LA RE 1 BBz tw s,

KEERIE, FEAEEEABOEMLCELTVWR 0D, NEHTRS 2, R F
b LEORERR BN 2,

3 EROST

B o PORE R RS D LR LA (A T 2T, RO L AESTH 2,
Bit, ZiEMicd o &L, BOTHEOISEMNE/CEE I SEEN LT, S8EE il
(, AFDOERERELVREGET, Be HLMEOMMEEM TENLTH S, & F YV fldissssy
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Note

\ Profile No 4

| Protile No. 1
Por -+ (EEL)
J ﬁf—}rﬁ 117 FRIE
’ Profxle No. 2
Bo #-EB (D)
¥ 87 Hhar

Prof%le N(;. 3“"’"
| Bo BAEE (EH)
IEB8 03 B3

Be Ai-bHE (1)
@ I%%ZHM

| Proflle No. &
Bo B EEE (b
| i o

Profile No. 6
Be B EE (L)
FhA 94 Biag

HpEE \ B fr | EE 3
Sample pH | Ezgihdaitgge C N C/N
No. | Horizon (yl)y s % | % J; |
55 151 4.8 — i 2042 | 107 19
56 1 A, 4.4 ' 1200 3.76 ' — —
i
57 | By 4.6 7.9 | 4.07 { 0.16 25
58 Ay 5.2 . 280 | 5.9 oSt | 12
59 Ay 4.8 1 20.6 l 3.04 1 0.12 25
60 B, 5o 1w o207 0 0.0 23
61 Ag 5.2 21.0 | 7.66 | 0.51 | 15 |
!
62 Ay 5.4 16.8 i 4.62 ‘\ 0.28 | 17
03 £y 5.0 2.2 | 276 | 023 | 12
64 A 5.2 ' 12.3 6.95 0.48 | 14
65 Ag 5.4 | 13.4 | 453 0.29 | 16
6 | B 5.4 | 100 2.8 01 | 26
o7 | A | 52 | s6.4 “ 9.20 0.53 | 17
s | B | 5.4 | 21.7 | 2.24 0.15 | 15
& + C 5.2 I 244 ¢ 201 | 008 | 25
' i H
e T - T ;
20 A 5.2 | 126 | 6.05 | 047 ' 13|
71 A, 5.2 2.9 | 2098 1 0.0 15
72 Aj 5.4 9.0 1.7 L 0.04 29
73 B Lo52 5.8 \ .25 0.16
Hl o, ZUe SRR EEL Twb, Eic 116 « 117 HEERED ciE & F Yo fed:
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Por B 5412 (Profile No. 1 &1R), &
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FriticiB ot s AL B YRRIEA LTV,
o T OB X IBBAS 33, 34,
No. 3) r MO FEEFRTOT Be B0 c AL TEWE 7,

WA LT 2

35 #HIEA T

OMsc R 24, A&EHMbORFERTCELZWAL b E2 biLs,

A F O BCEARRE T
Roxg&ThHEw

B DIRE TR By, B M-LBO3ME FHANC %  fifllic 4w

Br, Bo BIHEEONH DR S £\~ 109 HUEHHT R BT H 293,

°
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Table 4. Areas of each soil type

25 A I N G BE L Bp ‘ Bo BB Bs | Pbp
i |
& 5 1 22.14 4.85 10.51 | 6.78 |
2 23.33 3.84 .80 ‘ 9.69
3 17.44 0.48 9.19 | 7.37 0.40
4 28.57 ’ 2.93 17.67 7.67 | 0.30
5 28.01 6.86 12.47 2.12 6.56 |
6 ’ 23.01 1,92 7.68 2.83 10,58
7 15.66 0.20 5.35 10. 11
8 r 16.78 1.30 5.77 Y 0.30
S “ 29.02 0.70 9.79 18.53
T/ F 203.96 23.08 88.23 4.95 86.70 1.00
Eilieg ey 100 11 43 2 43 1
A B 10 ‘J 21.88 13.78 8.10
11 3.76 2.16 1.60
12 \ 21.75 10.90 9.05 1.80
13 |- 19.94 4.24 7.50 8.10 0.10
14 23.00 5.00 9.45 8.50 0.05
15 22.90 3.00 11.40 8.40 0.10
Cl 16.06 2.70 5.86 7.20 0.30
17 12.14 3.30 3.94 4.90
18| 9.71 3.21 6.30 0.20
19 10.17 2.60 5.60 1.77 0.20
20 ‘ 11.72 0.20 ( 3.82 6.70 1.00 ‘
21 ‘ 7.82 | 2.07 5.00 0.75 ‘
22 17.63 } 2.80 9,23 5.60
23 J 7.08 5.30 1.78
“ 24 \ 8.11 3.00 r 4.01 0,80 0.30 (
| 2| 5.52 3.70 | 1.82 ‘ 0.30
26 “ 8.30 5.10 1.50 0.80 0.90 /
27 ‘\ 11.60 3.20 5.30 3.00 I‘ 0.10
28 | 10.99 1,10 4.89 1.30 3.70 {
25 5.33 0.1 3.90 | 1.33 ‘
30 9.22 3.70 3.42 0.40 1.70
31 6.45 3.00 2.45 1.00 ‘
32 ‘ 10.99 4,30 3.09 0.70 2.90 }
J B 7.80 0.30 2.00 2.40 3.10 | ‘
34 7.16 0.40 2.20 3,30 1.26 ‘
35 \ 10.29 3.80 J 3.80 1.50 1.19 ‘
36 8.38 2.00 3.30 2.58 | 0.50 J
37 5.36 2.00 3.06 0.30
38 4.81 1.20 2.91 0.60 0.10
39 ‘J 7.64 r 3.50 2.20 1.64 | 0.30
© 5.54 | | 1.6 ‘ 3.90 |
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oo MO &t BE g BD B ‘ Be ) Ba
E B 41 6.15 1.80 2.70 L 1.5
42 6.15 0.60 2.80 ‘ 2.75
43 11.76 1.20 4.40 L 66
44 6.63 1.40 2.73 | I 250
45 4.68 3.30 1.38
46 5.01 4.50 3.51 1 1.00
47 6.08 0.30 | 3.00 [ 2.78
48 11.35 1.00 4.80 | 555
49 7.99 1.20 | 3.00 | NS
50 5.54 1.70 1 2.80 " l04
51 8.92 4.00 4,92
52 10.73 0.30 6.13 | 4.30
53 8.70 2.90 3.50 | 2.0
54 8.44 1.20 4.70 L2.54
g 451.18 88.94 | 190.28 \ 14.20 52.06 5.70
W LA a 100 20 | a2 3 34 1
!
WO 55 14.12 0.40 7.52 [ | 620
r 56 ;
57 8.92 420 4.72
58 9.69 L 459 L5010
59 14,15 0.50 6.58 | b6 0.80
| €0 18.67 0.40 7.78‘ 9.90 0.59
L6l 23.05 0.80 11.72 10.33 0.26
, 62 18.64 Q.61 7.00 9.43 1.60
L6 17.93 0.20 | 7.93 | 9.10 0.70
[ 64 22.15 0.70 8.59 9.66 1.20
‘ 65 17.32 1.60 6.00 | 7.72 2.00
66 11.25 5.80 | o485 0.60
| er 10.54 4.80 | 5,44 0.20
: 68 13.76 1.10 5.30% .10 6.06 0.20
‘ 69 12.01 450 | T 0.50
70 16.05 0.70 7.00 ' 6.95 1,40
71 14.58 0.60 7.10 \ 6.48 0.40
72 12.38 0.10 4.88 0.70 6.70
73 12.73 1.00 4.63 | 7.10
74 14.55 2.70 ‘ 4.30 J‘ 7.25 0.30
75|z 270 | 5.60 | 3.85
76 6.60 L L% ‘ 4.70
77 10.26 b 2.76 | 7.50
78 11.33 0.60 | 3.20 1 7.53
79 8.03 2,00 | 2.50 | - 2.93 0.60
g0 9.67 2,37 | L 6.90 0.40
81 5.09 139 | oo / 3.40
82 8.76 2.50 5.26 | 0.1 ‘ 0.90
83 12,12 0.50 5.72 | | 590
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1 T I R *\\‘T T
o »OIE = ’ Br ‘ Bp \‘ Bo ‘ Bn | Ba \ Pp
o B 84 167 | 0.80 Y[ 6.10 ’ 467 | 0.10
85 8.37 | 2.30 4.60 1.7 | 0.30
86 11.01 | 3.51 ‘J 5.50 \ 2.00 J |
87 11.36 J 2.00 | 2.46 | 6.60 | }
88 6.92 | 0.20 | 4.40 2.02 . 0.30
89 6.30 | 1.40 ' 4.20 | | o070 |
| o0 7.09 | 0.80 | 4.0 | 199 | ‘
' 91 9.26 5.40 l 2.66 1.20 L |
1 7 .52 BT \ a2 | 10.80 |  0.40
93 8.90 :} i \
( 94 19.30 .10 | 10,10 6.10 ‘
95 8.47 o.so,,‘\ 3.20 | 4.47
96 22.55 1.20 \ 7.35 | 12.00 } 2.00
97 16.24 L9 | 8.9 \ 2.30 3.1 |
98 12,52 2.40 5.92 | 4.20
99 13.23 3.20 ‘ 5.40 | 4.63 ( !
100 ‘ 12,07 10| 607 4,00 | ‘;
101 / 17.83 | 100 | 7.0 | 8.78 0.50 |
102 1436 0.9 | 500 | | s0s | o‘.3o’~
s | 13,97 | 697 L 6.0 . 0.400 ] .
|08 \ 17.65 | | 4.80 | \ 12,65 0.20 ‘
N 1 633.42 | 58.82 | 268.27 | 4.50 ! 284.84 16299
& L% l 100 ﬁ a | 42 1 l 45 3 “
i J i
® 0 | oo [ 5.9 | | 230 \ W R N
106 24.81 | 110 830 ' 0.80 ‘ 14.61 J
107 ‘ 23.16 | 1.30 | 10.50 ‘ |10 0,30 |
108 } 31.00 ‘ 2.9 | 1510 | 13.00 | |
109 | 28,16 ‘ 2,60 | 5.9 ‘ | a0 0 |
110 { 24.33 | 1.90 8.20 | 0.60 1 12.23 1.40 |
‘ 1| 26.07 ‘ 1,30 | 1190 | 2.80 9.77 | ' 0.60 ‘
‘ 112 E 31.04 | 1.00 i 14.54 ‘; 15.50 ‘
L | 189.26 | 12,10 | Teso | az0 |oeess | 2.0 |
ks 100 ‘ 6 | 41 | 2 : 49 } 2 l
MR | 113 25.87 | 0.70 \ 13.00 | \ 12,17 E "
| 1 22.61 | 1,00 | 9.00 | 120 | 1051 | 0.90
1o 20,27 | ‘ 8.30 S92 ' 0.0 2.40
’ ISER 16,62 0.30 | 6.90 | by2 1.70
Loz 14.30 o0 | 250 | ‘ 8.50 ‘ 2.80
“ 118 8.04 | 1.30 ) 2,49 | | 2.4 0.80 1.00
|/ 107.71 r 3.80 | 4219 2 sz ‘[ 110 8.80
NaREac 100 4 ‘l 39 ‘ . a7 . 8
~ 2| 1,585.53 | ss7s | ces.7 | 20.05 | 667.58 | 27.59 | 8.60
& 3 & | 100 | 12 \ 4 { 2 ‘ 2 | 2 1
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Table 5. A plan of regeneration based on soil classification

_ _ — e — —
! A T & W |
i B’ Artififical regeneration \ K OR OHE O
=% 31 o ‘
+ %A X 2 ES v 7 ES [ Natural regeneration
Area | Cryptomeria japonica | Chamaecyparis obtusa !
Soil t | i . | -
ype ha | EEE W Ta
| Area ! % Area % ‘ Area %
ha “ ha ha
Ba | 27.59 : \ . 289 | 100
Be | 667.58 \ w6731 | 70 ‘ 200.27 ‘ 30
Bo ' 29.05 | | 29.05 ‘ 100 | ‘
B | ees.z7 2663 | 40 399.46 60 | ;
BE | 186.74 186.74 | 100 J‘ \
Pp 8.60 | g 2.64 | 30 | 6.16 70
S S _ B B
o | | | |
7 | 1585.53 453.05 29 | 898.46 | 57 | 234.02 14
Total ! ‘

i I !
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| i
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Résumé

1. Results of the forest soil survey, conducted under the supervision of the
Forest Experiment Station and the Forestry Agency are reported.

2. The area surveyed is covered by steep mountains along the Tenryu
River, Shizuoka Prefecture, and base rocks are pareozoic gneiss and schist.
Climatic characters are as follows: Mean annual precipitation: 2500 mm, Annual
mean temperature: 14°C, Mean annual relative humidity: 70%, Lang’s rain
factor: 100.

Almost all parts of this area are covered by Sugi (Cryptomeria japonica)
plantation.

3. Most of the soils of this area belong to the brown forest soil group and
the podzolised soils partly develop.

These soils are classified into 8 families; Bs—, Bs-, Bo-, Bn-, Be-, Pp1-,
Poy-, and Pop- soils according to Ohmasa’s classification™.

4. Distribution of the classified soils is shown in the attached soil map.
The spaces occupied by each type of soils are as follows; Ba-soil: 2 per cent,
Bs-soil: 42 per cent, Be-soil: 2 per cent, Bp-soil: 42 per cent, Be-soil: 12 per
cent, Pp-soils: less than 1 per cent.

5. Some chemical and physical properties of typical samples were deter-
mined.

6. 'The existence of close interrelationship between the environmental factors
and soil-types was found. The topographical factor, above all, has a definite
influence on the distribution of each type of soils.

7. The following are recommended according to the results of this survey :
The area of the Ba-soil should be left as natural forests for the purpose of
erosion-control and soil conservation. The area of the Bp-soil may principally
be utilized as Hinoki (Chamaecyparis obtusa) plantation and partly as the
forests for fuel woods. The area of the Bo-soil may be made Hinoki plantation.
The area of the Bp-soil may be planted with Hinoki in the case of the residual
soils, and with Sugi in the case of the colluvial soils. The area of Be-soil is
best fitted for the Sugi plantation. The area of the Ppg-so0il may be utilized
as Hinoki plantation. The area of the Ppi- and Ppp-coils should be left as
natural forests like those of the Bia- and Ba-soils.

According to the above mentioned point of view, 29 and 57 per cent each of
the surveyed area may be scheduled as Sugi and Hinoki plantations, respectively,
and the remaining 14 per cent may be the natural forests.

* Ohmasa, M.: 1951, Studies on beech forest soils, Forest soils of Japan, Report 1.
Forest Experiment Station, Japan.
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Fig. 1. Surveyed area.
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Table 1. Climatological Data, NIIGATA.
(#8EF N. Lat. 37°55’, & E. Long. 135°03/,

§ | 2o s
Month E Jan ! Feb ‘[ Mar ‘ Apr
I #5 & H Mean atmospheric pressure mb \‘ 1,017.7 } 1,017.6 : 1,017.6 ‘ 1,015.9
[ #5 Mean °C ‘ 1.4 ‘ 1.4 \ 4.5 | 10.1
& A ) FHFEEFYE Mean maximum °C | 4.2 | 4.6 r 8.4 \ 14
Air | #HBEFHE Mean minimum °C | -1 ‘ —15 | o9 ! s,
temperature | #  Maximum °c | 152 LA [ 25.1 | 28.0
L % i Minimum °C “\ —11.7 i —13.0 ‘ —6.4 ‘ —2.5
® OE 7 ¥ Mean % | s0.6 | 785 | 742 | 739
Relative , o i i i 1
humidity . & /N Minimum % “ 34 ‘ -33 ‘I 25 i 23
Bk B 4 5 Precipitation mm | 193.5 1 127.9 ‘ 109.4 | 104.9
O R # Mean msec | 55 0 s0 |44 a7
Wind { ) | P :
velocity | & & Mazgimum  m/sec { . 298 | 327 | 401
B % Ji @  Prevaling wind direction | wNw | wNw | s s
T %R E j 1.3, 2.0 j 3.2
| |

Evapolation mm ‘1 1.1
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RREXD S5 bicid, BHEUAREICE WA AR fiao= LWl sy & 20T
TR, ZOMOHBRIC DWW THEF S L7z,
HAERBOEHL 7,166 ha T, LM 38,388ha (M@ HK 25,109 ha, R
X 13,279ha) o#7 18% T 3.

B = 1%

LHH O EAARKKRE LEN D KREONREMNE LOT, LFOBKRENBOTE
$, BE, SFEROHKE - 0, b, KTHEROKIEE AREOHER 2R LT VWS,
ZOWEDRRABRE LTRIBHFICRALNG 7 = ~ v IRRBH 2,

AFEOHKEDRE LA LERFETE 2, O TREOBRBAPE 2N 2HR, 57 A ¥ gt
AV, BEOKIRZFMEO K THFL 0 b VE(, BEAEFRULFCE, HTEL
CHRITER W,

KICTHEREHEE 2, 3 OAMMOKIRBIFHRERT LXOBY TD 2,

S Elevation 3.8m, #:E14E%k Years of of. 1886-1945)

-—_a5¥kiﬁ 6 }/;7 ‘\ 8 9 0 11 ) 12 4 4=
May } June ‘ July ‘ Aug ’ Sept ‘ Oct. \ fov ) }) lfigi; 7}?31 B

1,012,323 ‘l 1,009.2 1,009.3 ! 1,009.7 1,013.0 i 1,017.3 \‘ 1,018.0 ~ 1,019.7 ) 1,014.6
48 95 239 25.7 215 | 154 9J§ 4.5 | 12.7
19,5 . 237 | 278 [ 8.1 | 257 | 195 13.7 7.5 | 16,6
10.8 1 16.0 | 20.7 ’ 2.1 | 179 IERIEAY 6.2 ' 1.3 | 9.2
3.3, 8.0 | 385 | 39.1 ) 6.2 | 8B 26 | 23.6 | 9.1
2.0 | 6.7 | RS 1o | o —w‘ —&o[ —13,0
7.7 | 79.6 | 8.9 I ’ 9.7 | 774 | 77.0 | 79.0 78.
RN R S Y- " B | 3o a0 T Y/ [ 17
£9.7 | 113.0 | s i US| 1799 | 1618 1929 ‘ 230.8 ’ 1,780.5
3. 29 | 27 | zsf 29 | 23 4.2‘l 5.3 3.8
23.1 21.8 i 24.3 | 257 290 | soe 208 | 33.0 | 40,1
S N | s | s ] s | s s | s | S
4.1 1.6 | aoi 5.7 | 89 | 2 L1z 3.0
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B, MU, RS R OEE, RORREEIC R ODORALEIE D, D5 b 1 YRR
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AT P B 3 LTS R SR, AT RS (& Sy SNl
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Profile 1.
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Profile 1.
Pbn-soil.
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WAL BEE ST 3,

Fig. 3. Belt transect chart of forest near profile 1.

k) Profile 1 (IbAIFETH %S, BHMHERAF L O e 2 2 < v L7 b, EEANE L
T, e 2=y, I+ ZORBREIE OGS, HERLBEHEYIEE LT Podzol {L3H,
b Ba Hlrirs,

Profile 2.
+87 Bo GREAD®, 7 K&
e R R E AR S H R R R X 5O i
WF  BEvIlEREORES LT
gixt  35°

Ff NW
#HE 700 m
TR S AP ey

5% Fabic RRA TR IRRAY HIR & Uin\v -0 ¢ SLHIAY7: 4 D & i3 XBI U 528 B d Eih e
Ve B ERABEZELEILLCWAZ E, A, B MECEREEERSNETSZ LIZEZ
MEOLMOEE CRIKABE KU TRBECHE N HET 27204 55 L B b, TCRESY
ERPEL & T A BMENCIT, © ORI E Y R T LB R 0K ST 5.



REES BIIRERoLE BRI - &5 - AR

W EEAR S, WAREA s A~ )
YTS, YeBIF, Juwd, AvhHY, FF,

HFEEY L, o T, ANTFN, ¥

s HURE, 3T, ¥V UYL )RR

2, FrkcE LTARE R E b EHSE Wik
TH5 (ha %0 HH 300m®, ARSI FEPEOHE
#, FARES VB b ORD ZBBRFRMERR
BEELLTwEw,

- BRI
L Hes K (BRLEEORE
TWINTLES LW,
F 1-2cm 778, v X RicH
A 10cm WO a8 2, KB,
BEEFRA LB T RVWEE,

crumb OFRBEEHETH 259 E S, 5%, M,

»3, BRIT
ZORBICED
S\n2s, R
makE LT
A,

B 0em  PEEE)IE
AL, TR
BIA LT
Lz, A
1-3¢cm) %
HEhicR U/
i, HER A A
EBITFROE
BEEICE S
b LTWw
%, 4%, M, T
ZESNEE YAt

10

20

30

40

50

60

Fig. 4. Profile 2.

Be-soil. (RELE)

e L
e e e Y SRR O |
ERvashaat i
R ! 4
% ™ \‘ ¢R u‘ ¢ A
P f g
‘W———‘-
s (o
s 7 R B,
S &
- (\ -
A
Q
{
(e
By-C;
(o)
Sa.
s O
© 2
I =5
Sa .- BRI BSRL
PR YRR
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Fig. 13. Belt transect chart of forest near profile 6.
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Fig. 15. Belt transect chart of forest near profile 7.
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Table 2. Physical properties
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‘ w | ‘( | I%thc g 7k't e
s ) ‘ | JEE ater capacity
SRR iy mmm | B 4 A%R 0 K B POE ‘
;@ = i ‘ 5 ‘Apparent ?é\‘ﬁ:i 96 =g %
| . I . ... | specific | Percentage | Percentage
Profile Type of Depth | Horizon | Porosity | Specific | gravity of the” of the
il ‘ ! sravity | | volume of | gravity of
number sot (cm) | %) gravity (%) j fine soil fine soil
| O P [ (%) (%)
o 1 - {
. i 2 A6 55
. PoIr 0—s8 Ay 77.58 2.46 5.15 54,59 93,97
30—34 | B;-By |, 75.94 2.65 | 63.76 69,08 108.35
9 Ba 2—38 A | 79.22 | 2.30 | 47.80 | 43.49 | 101.43
5 Bo 038 A 7628 Po2.48 ' 5887 62,15 | 107.32
30—34 B 58.35 | z.62  109.14 56.23 | 51.52
\
a Bo 26 A 74.00 | 2.48 | 64.49 | €5.52 | 101.60
; 40—-44 B 72.30 2.51 60,54 67.16 ‘ 9658
i ‘
‘ . g.57 | 2 21 | 4
. B 2—6 A 79.57 | 2.3 45.21 71.80 | 148.94
30—34 B €2.66 1 2.56 95.59 75,31 78.79
| !
‘ — 1 2.50 : 5112 9
13 Bb 10—14 A 77.49 | 50 56.27 | 51,1 ‘\ 90.86
' 30—34 B 69.30 ' 2.63 80.75 | 88.16 109.18
|
2— £ 2.5 4 ‘ 26,22
4 Bopy | < ° AL | 79.4 2.50 51.47 64,97 126,22
i 30—034 B 74,22 2,68 £92.08 68.30 98.87
1
| i 2 7 2
e | Bug | 2° Ag 7478 2.4 61.65 79.78 129, 41
L 20—24 Ay . 78,36 ! 2,53 58.38 72.53 124.32
20—2 | - 2 3
" Brb 20—24 A, | 70,76 | 2.42 67.84 71.54 105, 45
60—64 B, 57.98 ‘ 2.61 109.67 59.98 54,69
- " 2 i 2 g 41.¢
14 Begj 4—10 Ay 85.32 | 2.68 39.35 55.72 141.63
| 8034 B: 94.77 | 79 14.58 86.21 591.28
Br 23 A 72.16 ‘ 2.48 66.52 53.08 79.80
34—40 | ApB  79.15 2.56 79.27 | 69.40 130.03
2 Bl 12—16 Ay 72,36 r 2.59 71,59 58.99 82.40
30—34 B, 73.93 | 2.71 70.64 67.36 \‘ 95.36
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Table 3. Mechanical analysis
s | - ; i o W
s | P - om ow |
tEESE | L BT RARE | g g (%) %) %)
ProFiI e | Type of Depth Coarse sand Fine sand Silt
number soil (cm) Horizon mm mm mm
2.0—0.2 0.2—0.02 | 0.02-0.002
‘ _
| Po1 0-—8 A 11.30 25.72 40.34
30—40 B-Be 15,15 21,54 42.38
PoI 4—20 As 22,07 24.57 36.48
2530 B, 4.04 20.81 45.36
5 Ba 0—8 A 44.09 12,55 29.44
20—28 B 80.63 10.01 6.16
s Ba 0—8 A 10.71 15.57 49,40
1422 B 10.78 13.96 49.60
5 Be 0—8 A 50.28 13.69 24.91
30—38 B 48.52 16.51 24,89
5 Bc 16—24 Ay 13.72 23.82 42,36
| 4550 B, 28.29 26.67 29.24
¢ " Bo 04 A 21.67 11.20 28.62
o 2530 Bs-C; 25.40 7.79 27.15
— 2 5
o Bo 08 A ! 3.12 9.55 54.73
30—38 B 1.13 §.32 48.39
. Bb 08 Ar 4.24 | 7.67 55.62
3442 B, 89 | 10.32 59.06
5 Bb ‘ 0—8 A 2.93 | 8.65 58.82
20—28 B 5.46 13.27 | 47.05
. Boi 10—18 32.20 20.82 28.66
20--26 B 5.01 16.56 50.15
5 Brf 0—8 Ay 23.04 | 15.10 45.54
20—28 A-(B) 28.50 | 11.07 26.81
. Bo 34—46 Ay .07 | 22.81 31.56
60—68 B 34.59 | 6.72 43.03
” Rk 6—12 Ay 19.49 | 13.92 37.99
40—48 B, 11.14 19.71 39.85
Be 2—10 A 11.64 10.90 49.70
50-—60 B, 12.73 12.77 43 .82
2 - 1220 As .01 16.26 45,13
30—68 B | .03 16.31 45.84
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Table 4. Chemical propertis
gfg‘;’g% e % 5 1 B % pH %’aﬁ‘%“f%ﬁ %W M| M M|
#* 5 Type : Depth ‘ . change | .
Profile of soil | (cm) ‘HOI“IZOTI 0 | KCI acidity ‘ ( o/) Location Forest Note
wmber | | 2 o) | ‘ !
| | | \
.| oo 0—8 | A 5.4| 3.8 50.13 | 122 R | g
34—40 | Bi-B, 8| 4.2 10.25, 0,52 3 :
: i
PoI 4-20 | A, 5.2| 8.6 | 17.75 15.98 | RIS | 70, xF
25-30 | By 5.8 | 4.2 125.50 2.23‘ 55 RIKPR
s | Ba 0—8 A 5.8 | 3.9 | 44.75 | 10.20 | WREBEAERK | £ 2 2=V
26281 B 6.0 4.2| 2163 | 3.5 K AR
s | Ba 0—8 A 6. 21 20.00 7.301 ?,Hj)l[,{gé'gf -
1422 | B 6. 2| 16.25 | 2.411
1
5 B 0—8 A 5.9 4.0 32.63 3.20 | HIEEIREX o > sk
| 3038, B 6.1y 4.2 18.25 1.9 ‘
5 Bo 16—24 | A, 6.0 .6 75 | 1.64 | :}z FEER R %ﬁ(kj‘i‘
45-50| B, | 6.0/ 4.4 2.88] 0,48/ °" " R |
6 | Be 0—4 A 4.8 | 3.6 63.88 18 ;m }r]f{ni 2 TR
25-30« B~C, 5.8 4.0| 35.89 2 92%
i (- R,
o |Be 08 | A | 5.8 3,90 2110 1398 FOMEREIL | b s ok
-3 B 6.1] 4.0| 10,88 179 °* |
| | |
; Bo ‘l 0—8 | A 5.6| 3.8| 31.38 | 12.52/1 AL | o g pan \
L 34-2, B 6.0 4.0 30.38 1 1772V
Co—e A 6.0 | 4.0, 54.63 | 14,52 | WIEIL)| .
13 Bp ‘ 1 Rl S LI S 2 N Y X
' 20-28 | B 6.2 4.4, 2.75| 4.8 FNEIREEH AL
g Brg 0—8 | A 5.8 4| 15,63 | 1116 ORI AT
| 2028 As-(B)j 6.0 4.1| 17.50 4.80 e
o | o] L
1 B 34—46 A, 6.0 4. 21.28 , 9.16 I}ﬁﬂfﬁﬁé‘g‘gﬁ 2 ¥ ATHE
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Table 5. Volume and growth of Japanese ceder forest, near Profile 10.
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Table 6. Volume and growth of Japanese ceder forest, near Profile 13
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Table 7. Volume and growth of Japanese ceder forest, near Profile 11.
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Table & Number and volume of species of the dominant and
subdominant tree layers, on Por-soil (40 m?)
Sl \ = | o= = -
T~ T b 3 I e E = &t
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— e — . R
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— : o o o
; |
2% Cryptomeria japonica D. Don ] 39 J 44.240 70 i 5.886 . 109 50,126
| i |
7" Fagus crenata Blume ‘ 5 | 4.761 ! 6 1 1,066 | 11 5.827
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v 2 == Pinus parviflora Sieb. et Zucc. | 1) 0,976 : ' 1 0.976
7‘/‘&’921;}012mame113 japonica Sieb. et ; 7 \ 0.106 ' . ‘! 0. 106
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oo R . . ‘ ‘
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. | | | | i
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Table 9. Order of number and constancy of the species in
shrub layer, on Ppu-soil.
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3 \ =Y :;1) ul)\M Daphniphyllum \ 347 ‘[ X DCryptomeria japonica D. [ 91
umile Maxim. | i on !
4 =&t 2 73 Magnolia salicifolia ’J 199 rl <V Hamamelis japonica l\ 67
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7 Pied ‘7S7° Cl%thra barbinerbis [ 120 =V :lLl Y N Daphniphyllum 1 48
ieb. et Zucc. umile Maxim. |
g | ¥ /)"zl/dv Trochodendron ara- J o5 | YA Trochodendron ara- 31
lioides Sieb. et Zucc. : i lioides Sieb. et Zucc. |
9 v 45 v vYY Rhododendron japo- [ oy H v v 5 v vy Rhododendron japo- 1 3
‘ nicum Suring. ] i nicum Suring. ‘
10 | 2¥AY Viburaum - furcatum 81 | v= 2,3 Rhus trichocarpa Miq. 10
Blume [ |
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Fig. 37 MiH##R HEREFS (B3 KR=X)
Stand graphies (40m2)

Natural forest of Cryptmeria japonica on Ppu-soil.
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Fig 38. RN (53 Rk +)

Stem analysis of Cryptomeria japonica on PDI-soil.
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Fig. 39 PoI BB RG22 ¥ (RRE) O4Eig

Growth curve of Cryptomeria japonica (natural) on PDI-soil.
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Table 10. Volume and growth of the bloard lezaved forest,
near Profile 12
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o TR TA‘ #/0.1ba)  m¥0.1ha]  m¥ha
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| h~F% Acer sp. ] .
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Résumé

1. The results of the soil curvey undertaken on the area of 7,166 ha., the
actually managed part of whole area, 38,388ha., in the Muramateu District
Forestry Office in the juriediction of the Maebashi Regional Forestry Office are
reported. The soil map and the additional survey of climate, topograph, geology,
forest stand status and vegetation are attached.

2. The morphological features of 17 typical profiles are described.

3. The physical Properties in natural condition, mechanical compositions,
pH values, exchange acidity and carbon and nitrogen contents of soils are deter-
mined.

Soils are rather acidic, and particularly those on the locations which are:
apt to be podzolised are very acidic.

The texture of soils is inclined to vary according to the nature of the
parent materials. Especially, soils weathered from Liparite is poorer in coarse
sand and fine sand, and richer in silt and clay than the soils from other parent
materials.

4. Almost all types of soils belong to the Ba-~, Bs-, Bc~, Bo— and Br-,
(Br)-soils? of brown forest soil group. The Ppir- and Bl-soils® are locally
ceen, the former being on the upper part of the mountain slope higher than
460 m. alt., and the latter on the tuffacious gentle slope.

Among the brown forest soil group Be-soil is most widely distributed, which
is considered to have been formed under the influence of the climatic conditions
on this area.

5. According to the additional survey of the vegetation on the Pou-soil
and of the growth of Cryptomeria japonica on the Be-, Bo- and Be-soils, the
rate of growth of Cryplomeria japonica is as follows:

Bz > B > Bc.

Growth of Cryptomeria japonica on Be-goil is o poor that much considera-

tion is needed for the planting of this species on this type of soil.

6. As the recults of the survey on the relationship between soil types and
vegetation in natural forests the following is found:

On Ba-=0il Pinus parviflora and P. densiflora dominate, and on Bs-soil
Fagus crenata and Pinus densiflora, on Bo-soil Fagus cvenata and Cryplomeria
japonica, on Br-soil Aesculus turbinata and Pterocarya vhoifolia, and on Ppi-
soil Cryptomeria japonica.

The Bl-soil is supposed to be originally formed under the grass-land condition,
but now it is on the course of degradation by the influence of invading forest
stands dominated by Quercus crispula.

1) Ohmasa, M. 1951, Studies on beech forest soils, Forest Soils of Japan, Report. 1.
Forest Experiment Station, Japan.
2) 1952, Forest soil profiles (1), Forest Experiment Station, Japan.
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Table 1. Average monthly and annual temperature precipitation,
Years of ob. 1941—1950, Makiyamamura.
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g%, E&HEHE, WhiR4, BE
& ORI,
50cm+ BFE-EAE, BCED ME
e, WhcE L, H9HRE
T8, HAEK, $2hEME.
T OHE T ORKETIRB L EHORICETET 2

e, BTS2, 80
rofile No. 29. (554 HBH) 9%
Br W+ 2 Fig. 3. Prof. No. 25.

BB-soil.

frtt A1 RRYE, BRE5 1080m, RARM

10 PP, iR 277,

RL B2 R, AHE CRR, MR
% 3/ 2 A
" bR B

i P IET O Rk
10 L 0.5cm
0 0.3cm

H icm
0 Ay 2em BB, BHICE LV
0 +, WD E G, SR
RS 5. RS, R

0 g%, M.
. A, dcm  BfE-EG, BCE Lviit,

W EIRLRRES T 5D 5,
Fig. 4. Prof. No. 29. A it e EHHRRE £ 380 2
Ba-soil. . R, B, fRE, TREOE



— 80 — HREFLBATRE ¥28

FE,
B 50cm+  EFRE-HTG, MR UHEE, KF asREEE, St |, HREGE.
Profile No. 31. (&5HM&R)
B %44
ot SAHI 2 0REE, RARCIEWFr, B 880m, WBivEm, MEF} 30°
W A ¥ ALEHE, SEAR, #RBcEZr %, Y%, 735, 257, 1VA
U, TeeEREBTLTWS,

KR TR R U

87
L Z2cm
Icm
H-A 0.3cm
A Sem  IEFE-ERE, RROC KE 30 G
BED, BCE UL, p & B
ik 7V HRHS 2 | o P
s, B %, ekl @ 23 IS
Ty, AR, ARG T S
%, FRICHIET 2. “| & V)ﬂ w | =
A-(B) Tem  IBFE-HEE, HCEL " \ﬁ% B N
L, By Ry, HH - - fz@’?\’
BB\ B OMEE IR R D 80 c
L. HERER, $ET) N
T, MRS, TRIC Fig. 5. Prof. No. 31.
BT, . Be-soil.

Bi  30cm  FE-EEE(, BHICE LR T, HEERK, 00T, MMREGE,
B:  20cm-t  fEERG, BUCEUEDL, BRECZE LY, $&% W, WL, TFENCRERORE
YD D,
Profile No. 4. (456 F&#)
Be #44 BERL
g BUIL 63 ARBE, #5E 1720m, RARNS, WHPUE, MR 10°, R,
ML HEAEAEL TV 2 AEEL, 205K Im, £ FTHTREENR(AY, Eic
#60m FhHTRYISre sNBEELTWS,
Bbpk KR CRERY 30cm) R ORBEEALY,



TE e O SRR
L 4cm
Icm
A 18cm
A-(B> l4cm
B 16cm

AHGREROLE EH-FL

D EIE

¥ OETIE

WP TERhe, B 2
LWL, SPRCREE
&, Wi E . 19,
%, EDRZ,
EE-FETR, Al E
LWifE e, O
RERE, EeEt .M,
¥R, EORZ,
REAR-Et, AT B0
HggEt, SR EER
R, HRECZE L,
g, B, oL, C|
& DEERAL

PEEEAM, BT D

30

40

50

60

70

80

90

s

o o e o e © k.

Fig. 6.

Prof. No. 4.
Bc¢-soil.

— 81 — .

A~-(B)

BUnE gL, &, . ~ Iﬁ
Profile No. 9. (7 X&) I:I
Be Z4-4
trtE BRI 57 AMRBE, i5E 900m, R, b
TR, MR 20° o
MR EAREc e, vAEE, Rikkioe
FRETE, WRES IR B L, M 3 hESm .
CAB B, HERORice Ay, =a0¥,
TwSSYY Y, )R UF, Hr oy FEO/ER
REELTWS,
B R c
& Wi O FEHK
. 2em  JRIER O EIE
B lem P53
1 Icm 90
\; 10cm I PR, BUTET AR Fig. 7. Prof. No. 9. Be-soil.




— 82 — HEFLERTRE H2s

+, BEOBEIFED LN IBEFIOHER A, BHcE2 B0, 1,
gk, #RZ.
A; 20cm  EEHER-EPE, BRCE DL, RRREESHE 1 % RE,
B I5cm  WEFE-FEPG, BECE UL, BALREBEIE, WL CEERCEA, 8,
¥R, AL,
C 35cm+  BERE-EG, BUCIHSE UHEL, HRERCE ns. REE, 38, MRS
7,
Ay BORRER B BlIcetEP LTV 223, ARO FHAY B Bokkr, Be it
D E LB LT\ 5,
Profile No. 28. (%8 M&H)
Be Z43% ZH+
i FABIL 41 BKEE, FEE 960m, BRIV, Juibm, 4ig} 23°
FROL Y ARKEM, BEABL TR F 3, Y%, LXo¥ T, beIF, rrEY,
vad, UvISuge, AT, o FEMNERL, MR I v oF I NBELTY

ES
SRR KUK R S L
R DR F
L 0.5cm
F-H 2cm A-(B).
A 6cm  MFER -G, BlicElv
#it, BRI g, 8 30 ° B,

IR 45 25 L e Bk
(crumb) BB BILD. HE

ML I, W, PR,
A-(B) ldem  HER-FETH, BEACE LV
+, BE A, B R, %
REBEHT 2T, HESRICT
Herfl Tt b, #l, RS, b
B & DB, FRICHiEE, 80
Bi  I8em  gEHETE, BEAD M
| e, WROCE L MR, Fig. 8. Prof. No. 2.

e IR, HMRECE, EHEE, BuiE Bo-soil.

T Lo,

Ba

D 0 WY o exEne © WED ¢ mED e G
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) 2em+ R FAEA, BESUEE, AR, HERVER, B, Radna

rofile No. 11.

EFBW biLEV,
(5% 9 B

Bo Zit3 (Bl ZicEALD ZEL
frE FRRI 87 FRIE, #Es5 1000m, &Y 7°, $HEO B,
PR AX ALibbkty, 584R4&, £FR (OF 21 B, A ney, =37+,

AevYI, ©5F, rux,

R ORI

FE-BTER 0D Rk
3cm
-H 1lcm

L 14cm

3 14cm

20cm

~-(C) 17cm
1I5cm-+
rofile No. 13.

Ko

AX DR

7 X DIEAGHE
WEPES-FEpite, #8% &
% AViliRbEE L, Bk
P ZEE, W, 8K,
KR, B KA,
4%,

A BEEDIL TV,
WD /M B o, HEER
oW, TE &R
.

BT E, A §
TrHE, AmEEE, W, M
BB, Wz L, RE

INCELTE,

vag, e eS8,

Fig. 9. Prof. No. 11.
Bp-soil.

Wi, MR m e, HERRRR, W, dmfEdk, Ba L.
WG, A DEL Lz % 2 OWREIR O e i, HEER,

G5 10 B3R

Bp #I-LiE FERL
friE KRR 87 FAIE, #iE 920m, wPEmE, Mt 59°, AP
P DFBELIBAEM, FACE Y 7Y, v veonEEL, Y7
FYE, AFrFXFF, Vrey, IXVF, T evERET S,

ML 2V,

BAPRE B
T D T



—_ 84 —

L 5cm
A[ 8cm

IBEER OIER < HERE,
BE-ETH, M ED
REETEE L, BRI E S
EPReREE 7, MR
1, 2, #B, PARELE,
WG -EE G, Al B
WEEL, Bl '
U, S CTHRRP P,
b

ARG, BB,
BT R, HEEE, 3,
HEASTHLAE,

RS- MR, AR BH
3B UL, &, 8B D,
Profile No. 14. (%5 11 Bi&)

Bo 44  fithd. (Be Bcdiwv),

A; 32cm

(A)-B 18cm

B 25cm-+

Ay

Ay

A-(B)

90

Prof. No. 14.
Bp-soil.

Fig. 11.

R TR AE S

& ®2g

10

20

30

40

50
(A)-B
60

70

80

30

Fig. 10. Prof. No. 13.
Bn-soil.

frte  HERW 87 #ABE, #9575 850m, 47,
At 38°, BIRIEV OBA,

MBL AX ALiEMM, 58 4Es, AEHF
R, R cR sv¥, vner, v7a3
FXR, AFIX ¥, oI, BoREYIEA

ZEY, FHFANEIFLFIEC, THANY
FUEENCREL S,

AR B

e TR O Rk
L 7cm AKX DOHRIER  HF, B

EOREFRRA ERD LA
W,

BR-RRA, 2)9E Scem
O AR KR 2 B S
+, BERECHE 2 B HREER

A1 10cm



KEGRRERX O &8 (FH-#L) — 8 —

HEGZeE, MM, T2, WHIR%, MEERZ,
A:  25cm HME-REG, AR UETCE S E IR, ), 8, BEELEEYR
B\, Hi, HH%,
A-(B) 2bem  BERE-EG, AR EUIREL, WRcEt, 1, %, massive,
B 25em+  JRECAE-ARE, ABRMCE UHIEELL, BHcE L massive, B, RD,
Profile No. 23. (512 &)

By 014

frdE  VORRIL 35 FRHE, %% 1200m, wHPHE, @R} 42°, WK, #9 10m R X b &R Rt
ERb,.

MO FKIEIRIEO Xk, BARER > v+, 9 2 ikfdl, Xy, »nF
B, »7HAG= s, v7OHIEREIREZ 2. EARBEIE(ERCZ I 2~V 3y, 22y
DI, ESBERICEAL TV 3,

B B22e

R O

L 2cm e

F 0.5cm B

A IZom  EREG, BCELO® 30 o o e
EUHA:, ERICR L, HERRER, &
Wiime i, M, o %
WEE, LI O G 50 Ba
X5 Rb0EEbRS,

B, 18em  pEET, Erat w0 O

Hid, HC B L, H -
B, W, M, PR,

B:  70cm+ IRRE-ERG, M el 80
HEE, BERIDHEERRR, TR

90
B, BAL, TEEAE RN

Fig. 12. Prof. No. 23.
HMrat, BD-soil.

Profile No. 24. (%5 13 £R)

Bo 48 &g ‘

o PEREIL 35 MOE, #En 1200m, EAWE, WA 25°, RALCEWILE.

PR = B L LRtRRAE KRG, AR, YAREEL, VT, oL,
T, r v FEOKERNEE L, REAMLD TR NEOGHAESET LTe D, HE
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PREFREAERE B2g

TR, DA EREELTWES,

TE- TR O RO,
L 3cm
A 12cm

B 18cm

B: 50cm-+-

Profile No. 34.

0 #?r»g*_

10

20

30

40

50

60

70

80

90

WERE-RRfs, B ZL v
L, ERcED, B
ROEE . HEEOR, W,
FH, AR,
WEE-TE, BeEt e
B, BHcELw, H#
Bk, I8, PAREAE, ER
g, TREET 5.
IR, KB RO
WL, HERk Y B,

@

{:

i, R,

(Gf T4 BB

A,

As

Fig. 14. Prof. No. 34.

Bb-soil.,

By
80
90
Flg 13. Prpf. No. 24.
Br-soil.
Bo Fi4i: Fifkh (Be Biciin)
fotd AL 2P0, 395 800 m, dbiE
F, R 30°, FBGEICH Lzas.
M AF AL, £EER,
AR B, B, RSICE
IR 0D REAK
L 3-bem B/ ABE, %% 20 79 50
cm DML N
A, L2em BE-®GB, AR S
s, BRCESE L, Bk
IR, HERRHL, U2,
MR, NABIRSZ, TH
T3,
Ay 28cm BRHA, EFELD AR

TR AR, RS
BEETAEV, FE &4



R BE X o 2 E (EH-HFL — 87 —

B 100cm +- WEats, FMOEZEDEL, B L, BHER, 8, HEh e
1E, |
Profile No. 37. (%515 M&m)
Bo 43 iR
il FEYF = 1 5 pkWE, A5 900m, @i, 3] 32°, A sRv D R,
MO R ALaEAH, EHPH, XFOMEBRNC 2V <8 REL2HT, $hkiixic
BAET 3, ”
V5T D ATAK
Iem  AXOKE, HRRITKRE,
F 0.5cm
A 8cm  BAR-EH, #ED R
g, B E T, M
IhiG E, R, R,
i, rPHIZ
A, 14cm TR HEERE, BRCE O A
41, BECE T, R, R
O HEEZ D bt gwn,
e, #E, PAR%E, ETFmE
iz,
B, 20cm  IFFE-ACPO, BeE D
B, WHCEZL v i, 90
12,0, AL, massive. Fig. 15. Prof. No. 37.
B; 40cm+ BTG, BucE D Bo-soil.
Bk, k, ERELOD RS CE, R, BUSEES ICEE,

80

Profile No. 20. (5516 HEH)

Be B3 fifKL (Bo Zicizw)

friE TEREIL 82 AKWE, 48 1150m, JbPE, MRE 32°, AVEAY,

M BHRIRAMCERE R~ v, TrkEEL, CAeY T, w1, YIEIRZ,
RBEAPLLZFFY /%, v) 73k %eT 3,

B CRARCE, 10, RN

L eI BRI R




A

A-(B)

B

Profile No. 21.

17cm

9cm

60cm—+

WELEFTRE w2 s

RREETE, B St
AR, WHEICER S E
I, Sk 35E, M
RE, FTRCHBET 3,
FEPE R 0, B & T
4, B E T, HEREL,
VB, HATEUEFE, massive,
B g & OB RAL,
UG, B R
B4, MR, massive,
THRZER, S, RAMED
A,

(55 17 B 2)

Be Bt kL
friE PRSI 36 HHE, #EE 1300m, ¥
|, @R 39°, MO,

Fig. 17.

Prof. No. 21.
Be-soil.

90

Fig. 16. Prof. No. 20.
BE-soil.

AU FHBERIES O KA, BRI v
NIV HTEL, FTYF, T, Tk
B2, EERELDTCEZS Yy 2%, » =
UVE, 3NV OREFTLTWS,

BERERE RbE, FUR, B

&I o FR
L IR O F R,

A 25cm BRE-HA-th, % 10cm
R7E O BT & RO
+, WL 5 > Hifr
MR %,

A 10em  WEESE-PRt, R B
UrPESE L g,
HEEREK, ), M, PARZ,
o IS, 1



K EER O+ 8 (EH-#*1E — 89 —

Bc#igT 2,
A-B 50cm+ SEfF-H, BGCEOWDEEE, BHETEt, HEERK, 79, massive, iRk
ED BT,

Profile No. 41. (i 18 M&#)
Ppr B35
& BUAFIL 57 ARHE-58 FRBESER., i S00m, Avpam, fEFd 41°, R4
R Avv~x, vox, VRSN #@ABcRaS, 57, aFyy 250, oF
2 FFERERFLTWS,
BEATRE CKIUAR ORRDR
T TR D Rk
L 3cm
F-H 7cm  BEE-HEHAH, VY
=X OB FET
A, Scm IR E, WIRE-EAA(A,
MeE U, i,
HeFEgk, T O
M,
B, 7cm AR, FROARRM, A
M E UHIEE L, HERE
g%, i, FTRCHE
Ay 18cm  HEE-ETH, BrEED
BrEpsgel, R, R,
THEcHEE, ETRICHE

Lkt T, WO Fig. 18. Prof. No. 41.
. e Pp1-soil.
THoEPEING,

B/ 2em+  BE-ETG, BEre TimEEd, MR, 8, TR
HE TN L J385D R iC BT AR L TR F YO ALSETP OO TH 2 2 EL
sz,

3. TEOMERURLTEROHE

ARPIEE KBS 7 FHHAF TIT D22, FAIEORHIN SR i L TERIT L2 DTS
3. AW BLCHRT AT OFEATEETS D, LS, L, #SEAEETOHEH



— 90 — REF AT YE F2 B

LAY DL, FOROEFTPHAEL B THRELBRC S 2HEMOLER, FHERECED
N2 ETa LHA L, ORBIR UMM BT IEROBY TH 2,

(1) Ba B HERRASAL (EEBDRD)

COTBIENFEE, REAOAREF, BECREFHO S 2 BRI NRRESFET 2
LT H B, ZOMRTR-CFBOREIMBTH %, EHRHEOFRIFELT,
TOTHEBICHMR, Rk, BREROMEESRONL S, T OLEOERENE b ODOSTRIZRED T
FERENTT, PHRR E O E R BESICHRRCELONICTERY, Y H, ¥, Tihw
v, VY SH, 7 FF, T, 4V FEREFLTVWIHGHE N,

(2) Bp B AT L ERPEED

ZOLBRBEWFE, HEXE H-A BAMRIN 5 L NEERBO —DI 38T 5T
B, ZOBXTRHEOREELABES TR, 85> H-ABORELXL S, ABRUB
TR IERR E 30 5 SERER O BEEEE TR 2\, AR RO B LT C BILREES
T ESREE RSB D, B AHROHE TR BRETHECF e Uik LRk
SR OBERBON G, —~HICEBORBRERNRLE LTVD, Y ¥, 7V veF,
L%, Th=Y, v% 3, AXYF, 3 FF, CHAF, Vad, >2¥IFS, Nk ivw
A, Tex, pof, VYSH, 77, VYO UERE(AEBTLTVWS

(3) Bo B ATk

CDi@@A@T%R@B@L%K5%%%&%@?%%" RILRE I LIRS A3 T
ZAMCH D, WEMK TREEEOIE RN Be WMo LT+ EEETE L,
#4048 Be B4 s Bo BLBEORHBIE Rz L THEZ L ZWEEO DTS2, Bellf
L b HERREE T BIEO GRS, EREEL T2 KB 5,

fiiiE Be WBED TP TV By Y o8, T, 4 XY FEDHEORM LT,
T3, BAF, oF I, vF, AAFERLEEALTVWS,

(4) Bp B8RP AR L

F-H BOESRRS SNF, AFRE#ENcE >, BRREdossE L 248c, Wk
WEEMLTH 2, A, BEOHEERIER Be B85 C T — 13 AT, G0
HECHROMKOREC X D iThiL s, EBEREMETON TwEYw, €3, a7 14
Ny, T, I, rvx, RREREN,

(5) By BHZEA5IRMAEGEHKL

C O ASEISHFRREE D HE2 BT O HEBR L, BAICE DhiREEED A B3 L
massive T3 \ TR OB ORMBEO BEATE Wil e 752, COMRTRF, HED
FHERTHO LAV, THEREESTE L, HREEEO AR AL, BEOHERIRIEEHIZEN
TH 3, BHCBRUCHEFEOTHSREEAICHbILS, +F, ¥ I, vy sy, FFY



A FEEROLE ER-FD — 91 —

F, VR, F=TFERE, F=UVXERE, 3NV Y, FUom v PV EOMERYY
PEGEL TV 2 EAUEE TS 3,

3 Br 04380k Be BB KON L THREFHD D T L WRAETE AV, TN ORK
235 T Bre-Br O T E 2TIEFRA SRR i1, HE oM T, kT
BiF-O e Br BIOFERIHON BV THI LB LN, 514 XD HNLE N,

(6) Ppj, Pog BIAEE FF VL, FF Yt

Ppr (R F Y L4305 LIERETFRICAONL TV 2 b 0) Kkt Ppr GEBE SRR
O TV b)) BLEEINECREMIL, AAWZEDD Y ¥~ 3T TRESNICE S
N5, WERRATEES 0m L LEOI Yr~%x, o x, v HEOKAMTIC FEEHNC
BT, HY Y~ FEELEOE G Ay BB L CTW 3 HATH B,

& Ppm #4383 By BB LPL, zoFblei»rh2hzboT, EWFE, I
EangsEl, BE SAREEAYFUT, MEMICEERBEO 22O 6N 5 HETH 22,
Bs B HEOSARRIIC § T QMR O HHUTERS S ah Ok,

D3RR O ¥ h FaF 32 b OTH 20, B oRErmdsl, 0%
B ESHEOMER KL TR, T HEOEEE GO Tw s e KINAKIIERD D,
Bl AR KRR L L, ABRiE BEEREAOHELWIHETH 2, FEERTEKL

RIBED AR RAR, RS hA DRDEND 23, EEARADKNKLERD bk
D072,

4. TBEOFHFRREIEDICBROD DHERF

AEERKIIWEOEEE L A4, MENTORERIA & fititc, BEhlkElc
R L, £05 bMROEAEFICE LIE L@ KIDR LR 5 s, —ESie 182
a8 (B) 435, MR LEITRORIVO & & 505501 (Br), SR Ic At
(Br, Bo) p5iL T %, T B e AL D SR & BI85 T 2 &, L9 & 5
KT ORIC I BIERBIRAD 2, THE W TR~ oifh T 2,

(1) # 3

W - RS OBERIEEL TR, $HBROBIIC 2 5 b Ry, BEHoMmEsm
ALOFREED- R OPRE, BAIHLE, BEESCERSS b, CB1EEOKRSCHR  RT
20D L5 TH B, WL LHE OBRCOVWVTHRERCERNZ L LT3,

(2) 18 A

FAHAEERER CASREOESROMTIC L D RAZ LOTH Y, L —FhHdhit ko
fERiIC X b, ZXRWCREORRACLELFEL I 250 THR T L IREA{(HEH LT

ZHTH L., HEOHHIRN EHAELSFEEORSR, d L DBERIR B L Wit L by




— 92 WEFLEEE RS B2E

b6, BRI OTEHEY L 0 ABREL Ok FERERSELbNL, > Y 2
FERIOHIMI, Sk, TR, ARXRVF, AFF, T, 2%, VH, ThevE
SR A EEL, vy, b, Sy ETRMrIMIcCAEFTL T S,

RERHIC AT U2, BaicE Ly 7, v/ 3 20D EREELXTHTTY
PHERZO-MTHZ, HERFOBHAC L D RO ES LT, MEREOXFELHY, 4
E®%@&%¢ﬁﬁ®%&Wbﬂ5pm%®ﬂ@KIOTH%E%E%W%L,i%$mﬁ%
BrkH+s, COERBETARRTRCRBATZORHY, 1EER A EHRIE2, V25
v, ve, THA-YEETCRATRLIE LIEC ORELRET 3.

(3) & {3

REERIEHLE 40m-1900m IKH Y, [UR b A Y DERS D, £ THADTMHIR
IRLEEEEE L b HW TR ES LBETS 5. KIROHE L L1488 b 2 OSARRITHHES
HET2ORIHTH S,

— BT ERE OB & T AHIRRT, EFEEHS(, HEIERINASTV, @ELE
FTICHEAFIEREL, BRBEHE, HRINEMERS, COZLRARBEORELFEZIED
Kz, SEEXNOMNE R4S 3000 mm miFcRkERAVWEEDLILD,

(4) HWRUpE

HOE RO i RO iR, RS L BEERS D, BIIRELZLE LY, HEOHERk
T REBANTFTH 2. WHEBRIARL ST, EOTHRBIEONT b S0, Lt
Bafhantd(, HERmT I, HEIHBMEYLETABEv, FEVRIEORH
B, ER LA bOHRRL, RS, BAOTHELZZYORERL, HEIEKRTHOT,
TRHE AR DAL,

WO & & AR AROWE AL L, O TIEEER -, MR O &k 72 H 1T o e
A%, THERERC THE2NECHEADBRHE I b v,

ﬂ%@%ﬁ@%fﬂi@@@ﬁéﬂfﬁ<,ﬁ@b%<,1ﬁ%%ﬁb%M!M%@ﬂ%@
L ZAHTRIERIRCT 2R AL, XOoTHEHIND, O TLEIZRIEBHTHS,

TABRC BRI L DOTRD L 5 RS 2,

a. ERAARAOWMOBERESEULER £ 0 b FHBER SN SfEHIIRTE 5,

ZDOWREDFIC TIREEAE, LR INLGVREBICS 5, U 2 DRI
B\,

b. FATREN L BULSFE L RO T 2 REET, LEOEIEZ~BChHTSL 5,

C. THEARIUECHR 2 BALEH OSB3 EZEERIEH £ 0 b RTH®2FERL T3, T
DEOHB AL AR DR OB T, HHLIBRRE LT 555580,

(5) % fir



KRR R 0 LB GEE-HD) — 93 —

B EEHE, S HROBEY 5 F 2 HEAERAE L, s w TR EY BE
TAOTHD, Kb REIILEC, SR LR R b FER Lo T <, D THRELL
2 (B, Bs, Bo) OMfinss (, R HATREMIO 4\ fem 12 IBME 148 (Bo, Be) D53
BHEADEEBTH S,

(6) TIEREAOMNEIRS

LR L DETICOWTRBEE L2 Y T3 24, 1885 ic 1R B O AED dnfif
T k2T, TOKBORECEILEYRTIOTS S, “OFEARTFILOVWTERTILEROE
VTHZ,

a. THEEOBEX

THEOREI RO YL 2 2201 b LER ORI, KABICES L REET 2 Ric bk
PLEARTTH S, BH OB ERNEHEAK N, B LT, B0 TR
DHITBDME 0, —FLHEOREW L T HREUK NIRRT SO TLHEOWR ORI,
RS B, LEY MR LT 3, K LEORE, Bid AR UEEDOBE
53 EAKRE,

5RSBIC N e d-Beome 2 L, d - L Offiicidk o & 5 AR RD 5.

(1) (H3EoE2 Im DL BEROEABE ARy, TR, @085 TER
1 BRI HSEER AN S, By, Br BILEES X (ML T WV 3,

(2) ClEomEs 70-100 cm) (Z9MERNE, MERIOFcEAEBE, LRAEv, LIt
DREREC I (HbiL, OO IEELMAYE v, Bo BHEopfistE AV, &
W, EAEE Be B, O RARGS EERCE Be 2, Be ZNicE T 5L & 5,

(3) (hHEoEs 40-70cm) RWEHFHOZE EALS, AR, Sk \ RORBRS I HE
MRS 6%, JEEORSUASTRIEE Bo BASATS (T 545, HPIAE, BAR
i, EEHLITIE Be 2, B &Y, Ba BILHEEAEOTWS,

(4) (IEoz 30-40cm © b 0) Z@Erisicat L, o biea, RAEMEmo k
Fe, ROBMBIC S0, FHEVYRE ERFH CEIAEME 5, REL oM LTH
BT & THIBAS B W, ARV T B Bl 20TV B A, L ETERFRA SHIRE -5
EHEDOTNVE,

(5) (AEEDEEZ 30cm DUFXUSEAR), E —Biclie kel d 5,

b. LTBEOHEREREE GERED)

L BED HARRIED AT i LKA i o B R BIR ANV . HER VS © B AU Rk iz
KT HDBEIJRVKGOEBLE LTHEAROHRD38E, #isr AR L, BucT 2%
PROKTE WU CHER LT L RT3 3 B\,

% DBEFEMNET, FEEBEEE ZOT WA, BULSHADPEEHETH 24T



— 9= | RmhmEERE s2s

T Dk 5 EWHRENIER L EL b, Bo WEHZc oL 5 hREY R LT
VW BHEREV,

TENOLHE AR AEBRT-OMERL T T 2t EOREYFIL 2 0 TH 5238, H
WO R TR RSO IR S,

AR LT B i/ DIRERIC DWW T ORI R RT3 LicdER aRB v 5 20 cn (, |
B IR IRA T 254 b 7 OIS P L#v, 2T 2 WSO BT IR b 15 { 5
T 38 b OTREL, G50 L bDT, BEMICATEDRAMA 70% AL SED S
LDTH B,

iz Bo Elicfasrid L7ask© b, BV IZBAS T Be B-LEA R i T 5
HiFH S, BRHLRIIZEOECWHE TIL Be, Be, Ba B&EpEacafiT2HtE 357
BDTH 5,

Bg, Bc B4 2w % Bo, Be, Bs, Ba ik Po Zsg N384 4177 5%, {HLC
O Be BFAA EfFHE LRV, Be Blducid Bo itk ¢ B Br B &30k L 17
T 275, Be, By, Ba H0OMHOIHRIZA SR INLTVR Y,

Ba %, Po B, Br BICOW TR A HH T RAR G T B EN T RV, BT R
R/ PERIC A LTV T, ZOEEHKA R 200 2 #E B 2 513 Br 2U5kik
Bp BT A L7z,

FHOPES b LN L AR S 5. MLHBOEBLD SV, REHEOHRL
bk, IR, B L 72 S0 T, AL TRV, 1 OB AT Sk dcE 2
CET2bOBETEEN, 3, 4, 5 HEIFIAER T AV, 2RMICRZOEE DO 80%
AT D2, 2 Oficid 1 Rl 8 357, L2k 4 %3 5 X fEhicabyabd
%, AL 2 OEBIHEBRRMERD 70% U ETH2, 3 Otz 1, 2, 8, 4, 5 ¥ HIHKT
B, 3 BRtko 0% MNTcd %, 4 Otz 1, 2 EFEENHELH 2513 & 20
-30% e» ik 40% PISHE 5 OHIASS . 4 BBFRD 30-50% AHTH B, 5 T
1, 2, 8, 4 2ETHENDA, 5 BBHKD 0% WL SHTWS,

I 805 HKE

(1) ERF*

BT T DT B S0 72 BRI % LB KO T B i OB LS AT R E IR L 72,
PR ATARHE 400 cc MLV T, T 2 LEAORIELH & 7 v & 5 il LTI
L, i~ 2 &Rt Lk,
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a. 1TEEOHE

b. ZEOFRHE

B RBED AR E I AZE 100 cc OMEF AV TG Lc, HAARIEEOZ BB 13 4RI
1 (% 400ce) LV BRURMOFHREHEEHEL7Z b0, Bbiho ks 255 TmR, FHE,
KRG EFEWIHLBERE R L2V DT %,

c. E ¥ B

FEHRE Eff%{jg%\ PR i Lre, MARBEORBER L ABNICT 2 23 b

B A MR AR ® LBV TIE L 2L 0 TH 2P

d. BARREDZZEKE

e. AEEFRKE

f. LEoOILME

-LEOD?LI%’EEWIj:L%UD’K%& Lt?i& X v X b EH Lz,

g. KT

L ORI O AR B (AL S, KO e~y pisic X b KL 72,

(2) 2B

SRR SERUH 4 FEOMD T, TNHECOWTHERET D,

a. &

WEREHOBHRAU LR OBEL, BHOEHRO LV ERIETE L A7 b HEAV)
LB, FOoKIKIE e S (BB 2.20, TR 2.38 v S Pl R LTV 5,

AR L REEOBEY LS &, BeB4Emo LF 2.20, Fi 2.42, Bo B8 | JF 2.31,
FI& 2.46, Bo W14 TIX R 2.33, F2.42, Be W, F§ 2.51, FIE2.54 0,

&, TR Be BInELATH S,

Kic LEciE Bo B, Be B, Bp W EEERHE/NE AOTV D, LR ERIZERIO:
BT KRR Z WHIC b £ 283, FORBRIEL , b LARDOEHE, Ao
R CHRMOGEORESR OB PE L0 E Mbit s, WHEER LB cdEREos
WMRREFTEOT, HBH Y oA VWOIRR L, NSRS ROMEH OGR4
WHE, H5FICRTRIC By, Bo BB ManIER S wied ¢ OFEREY AL 2L O
TH 5.

W REEOZRRE I HE & AW DR A MR B
AR IEDFREZILE R B L RIEOFREZSE PN 20 3T H 278, LHoH
FkEE (BEE) Wi I8k DeKREL T2 00TH 5,
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Table 2. Physical propertis of representative soils.
| i‘ T
L | T | B S # | 1o ﬁim St % | Apparent specific
BE | @am | 5 i — {’
S T ‘ Bilkn | #ir s
. ype y , e )
Profile | Location | Elevation| Bed rock of Depth and Specific ‘ hRE ®RE
horizon ‘ ' .
number | (Date) | (meter) soil | (cm) gravity ‘ Loose J Compact
! | cm i condition | condition
] i |
| B (A1) | [ -
a R T e 5.0~10.0 2.07 | s0.5 | 62,5
4 ETAR= 1,720 P Be (B \ ‘
o B | 35,0~40.0 2.28 ,  52.5 | 6.5
| (A1) {
=] R 5~10 2.49 78,5 94,0
& | 247916 850 g .| Bp (As) ;
L G o \ S~40 | 2,73 | 83.5 | 96.0
(A1) o i
B K 1L i B L E ‘ 5~10 2.24 58.5 72.0
9 24.°9.16 730 g s Be (Ag)
o R 25~30 2.40 | 66.0 . 84.0
¥ 88 I — o 2.41 6 80.5
2. BB O =~ s 5.5 :
10 ETAS 1,070 i = Bs (B)
o o 30~-35 2.46 65.0 81.0
) i (A1) T '
n 4= 1000 22 3| B ; Bp 3~8 2.13 631.5 71.5
25,9 : 5 =1 (B (B)
D R J o] 30~35 | 2.34 68.5 82.5
(A | o
P Ao g e ot ~
, g 2z )l @ 3~8 | 2,10 58,0 67.5
12 PV 930 i 8 | Bp (As) !
. I . R 20~25 | 2.19 &4.0 71.0
| ) (A ’ Ty o
13 | L oo |EENE | py e 2.12 64.5 | 74.0
A D) b = (Ag) |
| o s 20~2s | 224 | eso | 76.0
‘* (A1) T
5| BUE W Laso | BREEE | g 3~8 2.08 53.5 75.0
{24, G - il =) ’ (A-B)
\ 15~20 2.30 63.7 | 83.5
{ . ;- YT o — —
6 B o | BOEEE | SO 2.21 77.0 91.0
© | 2400.21 | Ol g i B (Ap)
I T A | 20~28 2.26 78.0 93.0
[ .
1 (A1)
S ) BAahaE . 5~10 2.13 62.0 76.5
17 : 2410 1, 140 = Br (Ag)
B - - ) 20~25 |  z.a1 | 71 97.5
S T
LB ORF W B HEE : 5~10 2.20 63.0 74.5
181 240 8401 g | Bs (A-B)
] B 20~25 | 2.47 73.0 87.0
. o (A) N
o | ERL| e |BEEE ixto |2 | s | aao
24. 12 ]
] B - b}% ﬁg% - 3755407%}> | ss.5 102.0
( ’ @) T T T
5 -l R B o 1 15~20 94.0 114.0
1 | 242 1,300 T # BE (As)
| 35~40 2.62 97.0 121.0
(Ag) o
78 1 - H ek B 5~10 2.57 83.0 113.5
B Ttz b0 T A B (By)
i 30~3 2.60 85.5 114.0
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| FE SRS S | BRARECRTS
(%) D E B ok & & B ok & ® BB & Kk .
gravity FE #F F ‘ Water capacity in Water capacity in Moisture content of fresh soil
77 |__compact condition | natural condition | ~
B % | ER % | SW % | ER % | B8 % | ER % | GTFED
BISATR | Compacr. Percem | Percen: | Perosn | Poreen: | Pereens | Poreen- | ficenage
g of the
Natural ness ‘ of the of the of the of the of the of the water
o | voluple 1 grav'lty volume gravllty v?lu.me gfav'lty ! holding
condition | of f’me of fine of f;ne, of fine of fine i of fine | capacity
soil soil soil soil soil | soil ' of soil
28.38 45.41 71.0 ! 119,33 l 80.50 283.64 i 61,92 21.82 76,92
33.80 50,83 67.0 .‘ 103.94 } 81,69 241,65 \ 76.69 22._69 93.88 B
48,42 51.51 50.5 56.74 59.42 122.71 | 41.81 l 86,34 70.36
56.39 58.74 57.0 62.98 | 63.31 112.27 1 3797.84 ‘ 7965 ! «7»@2.93
: ‘
41.17 ! 57.18 66.5 1 100.00 64.28 157 .89 22,07 } 77.89 | 49.89
s6.89 | s5.82 | et | 9943 | e3.70 | 13584 | 2407 | o419 69.34
51.43 ‘ 63.88 £3.5 76.51 64.41 125.24 “ 41.97 84,32 65.16
50.87 62.81 | 68.0 ° 91.89 | 61.52 | 123.37 39.37 | 78.96 | £3.99
49.08 68.64 i 69.5 107.75 | 61.73 : 125,78 31.31 i 63.30 ‘ 50.72
| 62.69 75.99 | se.s | 85.26 67.02 | 105.89 47.41 | 75 7«3727”1 _70.74
33.80 50.07 62.5 \ 94,62 68,75 ‘ 198.09 39.20 } 115,99 i 57.03
7:%7’7.73 67.23 | ) 69.5 __‘?_?_.58 j7 17 16_} 69 57..54 120.5!’7__;7 74.52
29.83 | 53.82 | 9.0 i 143.28 93.04 233.22 [i 36.79 ‘ 92.22 “ 39,54
45.16 | 59,42 72.07»!, 111.62 69.64 | 154.65 | 46.51 | 89.70 : £6.60
i ;
23.74 31.66 66.0 g 90.41 | 64.23 | 270.56 ‘ 36.49 ’ 153,67 1 56.81
43.58 | 52.19 7.0 | esys | o7naa | oieres | oseso | oiavs | s
| | T —
27.15 29.84 : 68.5 i 77.84 27.07 99.71 g 14,15 ‘} 53.24 J 53.28
40,74 | 43.81 | 5.0 | 73,00 | 4098 | 100,57 ' 2905 | 7120 | 70.89
[ _ !
39.92 | 52,18 56.5 " 97.58 46.09 ‘[ 115.43 1 26.55 i 66.49 ‘} 57.60
43.47 44.55 | 68.5 ‘,li:‘??; sr64 | 102.69 | 32.65 7512 | 73.14
! : ‘
36.29 i‘ 48.72 70.5 l 100.00 05,46 152.82 [\ 38.31 F 105.56 1 69.08
46.04 | 52.92 50.5 | 25.67 ' 67.22 . 146,03 51 ;@ﬂ‘ ,A,,Z7,77,,J‘ o 76.11
37.24 | 32.67 ! % j 62.99 169. 16 43.80 ; 117.62 ‘ 69,53
45.24 | 44.35 64.0 | 64.52 | 62.5 | 187.83 | as.22 | siar | 6130
59.99 52,62 57.5 l 51.34 i‘ 53.16 } 88.61 24,36 ‘ 40.€2 “ 45.82
6s.05 | 83.76 | 57,5 | 48,58 | 86.27 26,51 35.04 | 55,41 64.05
i f B T T B — D
52.50 46.26 53.5 48.20 i 66.81 127 .25 12.54 ‘ 31.03 ‘3 63,67
63.95 7_756,10 60.5 44,24 ‘; 68,07 106.44 46 .05 ’ 72,87 i 67.67
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1EGE | WEER  BHE| 8 & | 415 ﬂﬁ;§§ H. % | Apparent specific
T T RS o — —
i - = Hinn | whrb
ype e B o B
- Location |Elevation| Bed rock Depth and Specific T A
Profile of ‘ horizon
number (Date) (meter) soil (cm) gravity Loose | Compact
‘ condition : condition
| .
7 e il et | S | 2 2 8
fig 1 7 15 & ~10 .51 82.0 103.0
24 P 200 | B %‘ BD (B)
15~20 2.55 81.5 | 103.0
#LRE [ BRal Rl (Al)o 2.2 67.0 86.5
W ORE A g o~1 2,21 . .
2% 24, 12 1,560 1 g | BB (B1)
o 3035 2.52 79.5 | 101.0
B ORE 1 B H & \ (SAZ)O 2 70.0 92
o Eb ﬁ == ~1 2,11 . 2.5
26 5415 1,260 B | BB (B)
L \ j  30~35 2.35 84.0 94.5
BE W “ BRAT e g‘Al)O | 2 0 75.0
te ey ~1 ‘ .41 61.0 .
2700 Tt | o \ B | PP (A |
| | 25~30 | 2.58 68.0 90.5
TR o M 2| ros | 9
H HE !  FRAL 5 N I~ | 2. . 1.0
2 ez 0 g T | Be (B) |
| ] a 25~30 253 | 75,0 | 93.0
| proay B g0 62.0 ’ 78.0
3 2 = S~1 1.89 < .
29 \ R 580 | g " | B (B) |
) 20~25 2.42 65.3 79.5
£ #8114 | BRA iR | (5A2>o 2.3 | 69.5 | 82.0
30 T 660 | TA5 = ~ =0 AT B
25, 1 \ iE P Be (A-B) | f
- 20~25 243 | 71220 | sr.0
s | e ey 2ae | s |
= A A I ~10 2.34 £8.5 88.5
31 R 880 | gy ppa | BB (B) | \
- o | 20~25 2.43 | 7200 9.0
A FH ‘ BRACH S | (A1>o 2.46 ‘ 80.0 07.0
agas S5~1 2.46 . 1 .
sz BN 0 lge e B By |
I N 1 20~35 2.54 | 85.5 | 104.5
P 8 | i ‘E?:UE \ R rar |7
. A I~6 . 2.41 | 9.0 91.5
53 | BARE 820 =5 Bp &y ! | 5
1 15~20 7\ .45 | 80.0 96.5
5 FE Baldrdefg I (5A1>o | 2 | 79.0 90.5
3 R = ~1 2.41 9. 0.
S sl 0 wgion | B0 | an | |
I | i | 20~25 | 2,44 | 80.0 91.2
\ | ! {
B8 4 1] b e 1~5 i 2.48 75.0 87.0
a5 fe 700 i (i % BD M
1 ‘ 25~30 | 2.52 77.0 90.0
T | o ] !
LT = 0~5 2.3 | K 2.
26 %;ﬁ %14 720 E&g BD ‘ 2.3 | 70.0 82.0
) i . ; 1 20~25 | 237 | 720 85.0
| l ‘ ]
a7 ‘ E%%?HIJJ 900 ? E' Bb 0~5 | 2.1 | 70.0 81.5
% 1B 20~25 | 2.21 ’” 76.0 92.0
i B | S S~10 | 224 | e9.0 90.5
39 ‘ PR \ 1,420 ﬂ: ol Br ‘
i i | 25~30 244 | 770 101.5
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B AWECROS | BARECRI S
%) 2 A5 Kk & & B Kk & ® R OB A ok R
gravity FE #&& B | Water capacity in Water capacity in Moisture content of fresh soil
_compact condition natural condition }
m 0 ! = oo/ ZfE o = g s o/ = o | EEKER
BE % BE % | BKFE % HEE % | 5E %  HEE % \;ﬂ-ﬁ—;") %
HRIRAE C ‘- Percen- | Percen- | Percen- | Percen- | Percen- | Percen- | Percentawe
ompac tage tage tage tage tage tage of theg
Natural ess of the of the of the of theo of the of the water
atura B volume | gravity | volume | gravity | volume | gravity hold;
sonditi fiu £ fi f fi f fi f fi f fi o c1ag
condition of fiue of fine of fine of fine | of fine | of fine capacity
h ! . . h . | . t
soil : soil soil soil soil | soil of soil
i
56.95 55.29 62.5 62.19 65,07 114.26 45.19 79.36 69,45
55.40 53.78 63.0 63.31 67.14 | 121.20 48.73 87.96 72.58
34.57 39.97 70.0 83.84 76.41 221.05 62.89 181.92 82,31
51.16 50.65 61.0 93.74 59.33 115.98 41.57 ‘ 81.25 70.07
42.73 43.63 66.0 72.93 69.46 172.09 45.19 111.96 65.06
40.36 45.21 65.0 73.03 74.02 173.23 " 50,09 | 117.23 67.67
|
33.96 ] 45.28 69.34 204.22 47.37 139.41 68,32
az87 | 4295 | 65.0 72.63 71.16 | 183.07 48.19 | 126.29 67.72
22.96 25,23 68.13 296.72 47 .55 207.10 69.79
41.27 44,38 ‘ 61.5 67.21 73.68 178.53 55.08 1@4.68 ) EL}?“
22.30 28.59 72,46 324.88 S51.16 229.36 70.60
26.57 | 33.42 | £9.0 91.29 74 .08 - 278782 60.22 i 226.60 81.29
i
40.41 49.28 67.5 79.41 { 73.83 182,69 54.02 ‘1 133.65 73.17
|
43.13 49.57 68.5 | 79.19 ‘ £9.63 | 161.47 57.98 | 134.4I 83.27
45.33 53.02 67.0 80.24 60,57 133.62 38.02 83.89 62,77
48,57 54.57 |  63.5 73.4) 61.90 | 127.45 | 39.22 | 80.74 |  63.39
I ‘ .
51.11 47.77 52.5 50.00 0. 40 ‘J 118,16 ‘ 47.24 | 92.43 78.21
73.98 | 70.09 |  58.0 57.43 59.14 | 7403 | 4140 | s5.96 | 70.00
i ;
43.82 47 .34 ‘ 63.62 146785 41.17 95.04 i 64,17
49.41 51.20 63.5 ‘ 65.80 | 71.66 | 145.03 55.15 | 111,60 | 76,95
|
39.88 | 44,06 49,90 125,12 36.54 91.62 | 73.23
I
41.28 | 45,26 | 48.59. | 117.71 30.32 74.44 62 40
1 S _of
50.00 53.19 58.5 64.64 70.25 140.51 46.46 92.02 ‘ 66.14
54.97 60.74 58.0 66.29 68.91 125.33 47M.'88 87.10 J 69.48
41.36 50.44 59.17 ‘ 143.05 /‘ 43.67 105.59 ’ 73.80
~90.06 58.89 60.5 74,23 75.72 | 151.27 | 53.32 106.52 70.42
35.59 43.67 61.26 | 172.12 31.66 88.94 | 51.68
40.35 43.86 58.5 65.36 69.76 ‘ 172.89 39.63 | 98.22 56.81
34.90 38,57 52.28 } 149.80 { 25.78 73,88 49.38
?7 @"J 5L_85 64.5 65.15 60.79 115.51 30.98 58.87 | 50.96
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Table 3. Physical properties of each type of soils.

—_— ‘ —
| j = = E
S = B ‘ H & ‘ Apparent specific gravity Eogk g
s - e 7 A
Type ) Specific . gﬂz%')b\‘i‘ H ??%’/jj\( =
of soil Horizon gravity | Compact Natural Compactness
! " condition condition
| 1
s b8 | 1.89~2.41 | 74.5~92.5 ' 22.30~51.43 | 28.59~63.88
KRR R Upper 2200 | ez Taser | 43.21
Infc_mdes ISO’IS T B | 2.26~2.58 | 79.5~101.5 | 26.57~52.63 | 33.42~62.81
rom ash ‘ Lower 2.42 i 90.7 43.90 48.63
Bn _— R ; ‘ ) o
KR 2 < g‘ppE 2.20 * 82.9 | 38.07 46.04
Excludes soils B |
from ash ITOWE l 2.45 9.6 | 45.55 W‘ 51.15
|
i i
i ' 7ol c
pas | B JB | 207~2.46 | 62.5~107.0 | 22.96~51.11 | 25.23~57.18
KURERL | Upper 2.31 . 82.63 | 35.91 43.90
i !
Incl il ( DR, :
. udes ;"15 * B t 2.38~2.54 | 66.5~104.5 “ 33.80~73.98 | 44.38~70.79
;o from as Lower 2.46 | 87.00 48.99 55.46
Be ‘ | . I |
KR 2B < L = 2.35 go.50 | 4614 | 52.48
' hv 53 .50 . . | <
N Upper ‘ i
Excludes soils = | . T .
from ash | LT‘OW; | 2.47 94.25 ‘ 60.44 63.31
I, S o B
N £ O | 2.10~2.57 | 67.5~113.5 | 33.80~56.95 | 43.67~68.04
KUKEEL | Upper \ 2.32 86.9 |  44.62 51.230
Y i i i o
I“;:ltldes Sﬁnl T @ | 2.19~2.73 | 71.0~114.0 | 40.35~62.95 | 43.86~75.99
rom as Lower | 242 | o7 | Tsisg 57.38
Bo R IR U ! S S -
P, L@ 2 A ,
KPR % < Upper | 2.42 \ 90.8 ‘ 45.33 49.51
Excludes soils [ + @ i 7*—" —
. ~ = 23 3 i 5 22
{from ash Lower \ 2.46 93.8 E 50,75 54.
- ‘7—‘? - I o i
e | B | 2.36~2.61 | 82.0~114.0 | 37.24~59.99 | 32.67~52.62
KRR &5 Uppee | 251 | 103.3 s6.88 44.86
s soil : - -
I‘“tc.l“deg S F B | 2.49~2.62 | 87.0~121.0 | 43.13~65.05 | 44.35~53.76
rom as Lower i 2.54 - 103.3 ; 51.44 49.23
B e . [ : —
= | | |
KRR | Topeg | | |
[ | | ! |
| Excludes soils - ‘ T T
‘\ from ash Eowe?‘ ‘
— e I —
b OB | 2.07~2.46 | 62.5~92.5 | 22.96~49.08 | 25.23~68.64
D S 1 Y S o Upper 2.26 77.9 i 31.12 3.16
Soils from ash T B I 2.19~2.58 66.5~94.,5 ‘ 33.80~62.69 [ 42,95~75,99
Lower 2.38 83.5 ‘ 43.90 | 52.83
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AW RE R o E (ER-FLD —101 —
W £ = ﬁ k # Tl 4 =
Moisture content of fresh soil | Porosity
| T I o o
" B % B E % | E2EKECHTS % o e | sx v By
Percentage of | Perceqtage of | “Percentage of the i " gim?)aijt\ & ‘ & Né}turﬁ =
1 e o
the volume of | the ‘grav1‘gy of water holdmg } condition ! condition
fine soil i fine soil capacity of soil | |
14.45~62.89 ’ 53.24 ~229.36 \ 49.31~82.31 | 56.16~68.88 } 78, 66~89 49
38.93 | 116.70 i 63.67 ‘ 62.12 ‘ 84.70
29.05~60.22 58.87~226.60 | 50,96~81.77 58.40~67 .15 \ 77. 73~89.03
43.84 102.85 \ 69.72 | 62.50 ‘ 81.49
— B ‘ _
44,40 116.64 ! 64.64 | 62.23 | 84.29
| | :
——— ,‘, e ——— e ————— — -
e e ‘ |
40,67 ‘ 101.44 7.14 | 62.58 | 80.71
32.07~61.92 77.89~218.2 49.89~78.21 | 56.50~69.81 79,23~590.65
47 .20 148.91 68.70 ‘ 64.30 §4.47
)]
. I . _ _ S o
a1, 40~76 60 £5.96~226.9 | 69.34~93.88 §8.86~72.05
54.46 127.93 | 7716 | 64.79 1B
— i — I o
29.66 ! 85.16 £3.05 i 62.18 80.64
| i
R S _ N S ‘ I
42.79 | 75.06 69.67 61.93 75.67
1 : i
31.31~46.46 63.50~115.9 | 9.54~73.80 | Se. 68~67.86 ‘ 69.96~57.11
39.67 90.26 | 64.03 | 62.87 i 80.45
30.32~57.5¢ | 70. 65~120.56 \ 56.81~76.96 |  56.16~67.5 / 75.41~.53.03
46,58 | 90.39 ‘ 68 .29 | 62.63 “ 79.07
S }- . _ . o
40,65 90.34 } 66.55 ‘ 62.03 ‘ 8r.08
45.16 88.67 ! ‘ 79.40
S o L o
24.36~54.02 1 40.62 ~1su 65 71.11~85.40
40.83 ‘ 57.30 | 81.80
3©.O<;~5°.98 55.41~134.41 53.8 [ 75, 17~37 33
44,09 91.43 j 65 .44 59.69 " 76,58
| | |
: ; |
o \ B s | - = _
| | |
|
———— ,1‘. —_—— — - - “”‘ SR ——— —_ S !
14.45~61.92 53 24~218, 70 ‘ 50.72~76.,92 \ 56.16~69.81 ‘ 79.33~90.65
40,20 [ 129,88 ‘ 63.01 1 64.12 | 85.05
T 7 T T -
29.05~76.69 71.29~226.90 | 67.67~93.88 58. 8)~69 92 | 76,96~85.80
52.95 ‘ 120.84 \ 63.30 87.87
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ETFRHRCKIR LSk b <, Bo MILEYBRwgMeowTid, LER Bs B
s bEe ¢, Bo I, Be BEHIZAEL VA Be BLHEO B RP LEHL, TRLCOWT LA
B E A RS 2, HBEEEIC OV T b IE L RS C A0 SRR fe i)
MBHRCPEBLTWIIDN L 5TH S,

c. E # B

TEOREBELRT bOTBWIC LEETE L b SEPIIC/ 3w, BIs HEREEs LB
He, TREEEI D LE L2 b0THS, HLENEY, 10, 24, 27%0 L 5 EEXNT
BIVELERLEIbDD, SEEKICRTRE R L 2 TEFR I <~ LEE T
ik T8I cBL, TRRROHRZ LTV,

FKIC TR E T O W TR S L IEERCEREEOKRNE » Be B34 Ha e R R
EBDTVE, Ao EA, HERHEEDHE, REE LB OMREIC L),
BEWLETLHELIHMREE LTV I HOEETD 2,

d. IR KE

ek e KIS 3 T B v TR Ao 438350 F O F e DWW T 5%, B8 %, 2K
RICET 2% bW REREZ OV,

D HEIE—BEOL LRI L b DT <, A TN R AR IR L b

O, HAFEET BLLE G B BRI L b ©, SRR ORI B Uiz § 0% 4 O
REEC S 2R L7 b T, H 4 OBME CEEREEL, s RORELETS L0
&0, A4 OBEIC W TCEDENRBY A TS O EIN LD ELLND,

e. dMOILMREIEMOGHE, HHRE, S/KESIcIoTEEIh, —fuc ERET
Brb PHBEIRATH ), CRUARIEIMO LHE X b ILRERERE AOTWwa, LEEE
LA OBERIIGA ERVED LB, RINRIBMOILBRE ST H 2 O KINA AR
DzZEME, HERESH TR 2720 TH 2, BEREHRREY 2 LTv 2 XIWKLZED A
LBRERTERLE6 D%,

£, BROHER LR,

SO BRI O RIS A KRR EHESRKOBMO TH 2. B Y AT 2HE
ARFEERTELOBE TS 5. ABWEDCSMOEWZIENR I, 2L, LEWEHE
LA Lllifins % {, BRFEKE, RBUEELR THOEEEO TG U 2z fiFf 2 g 4 = i
OIS e AR L SR RIS HTIC 7R IC TR 1234 {, SREUEDIPHER IR 2 [HHi a3
JEL A LTWT, 20 &5 BRFrclicE, THESOMMKE T SRR THED
B2, L LEE LR TEEOBERRL A v, &40 : 0ROV TR
BRI L, OB ERPAL EDOTVWS, LERH TS FEATRE L b b8
LDOBHBENWATS Y, @B ENC LR L4, TRTREADTWS,
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Table 4. Mechanical analysis of representative soils.

D S = A, S. K %

i HRE | RS Pipette method % A.S. K. method ¢
o T r () ip tho % A. 5. K. metho %
rs Type v nh MR | o s £ | | o Bl oae B | ok
o | N i DU O S o I <N O O i S
Profile of Depth to )
ber 1 (Horizon) Coarse : Fine Coarse | Fine ‘
num so1 ’ sand [ sand ‘ Silt \ Clay sand sand Silt | Clay
! S~10 | 5.492 | 8.402 \34.311 51.795 | 10,694 | 28.284 | 25.249 | 35.773
4 Be
| as~10 | 7.022 | 97.626 | 40.740 | 14.612 | 7.349 | 14.538 | 44.188 | 33.926
|
o I . ! B}
5~10 | 31,158 21.851‘ 17.957 | 29.039 | 35.999} 13.069 | 24,732 | 36.200
8 i By I
; 35~40 | 28.846 | 15.495 | 24.383 31.276\ 18.726‘ 13.263 | 20.077 | 47.934
L I ] I )
! S~10 | 17.114 | 22.612 | 23.657 | 36.617 ‘ \
9 Be !
J 25~30 | 18.754 | 26,466 | 42.226 | 12.554 | 13.576 | 22.148 | 31.345 | 32.931
‘ 10~15 | 4.427 | 15.926 | 45.705 | 33.942 | 4.117 | 16.171 216&%510%
10 i BB
’ 30~35 | 3.199 | 18.459 | 39.172 | 39.170 | 21.905 | 17.105 25.269‘ 35.721
B | a~s 10,065 | 14.262 | 23.353 | 52.320 | 4.645 | 17.777 | 30.112 | 35.721
oo (EﬁB 30~35 | 12.836 | 27.466 | 52.847 | 6.851 | 16.811 | 31.840 | 32.863 | 18.486
| 70 ‘
|
— L
i 3~8 | 8.969 | 21.537 | 38.778 | 30.716 | 5.890 | 26.812 35.820 | 31.478
12 Bp 20~25 | 13.433 | 22.288  29.120 | 35.159 ;
; ‘ 40~45 | | : |
- ——— - - “ - N
| 3~8 | 18.247 | 24.348 | 20.636 | 36.769 | 16.625 | 25.672 ‘27.398 30,305
13 ! Bp | |
3 20~25 | 19.575 | 17.986 | 34.895 | 27.549 (18.156 23.623 | 31.064 | 27.157
| . L ! | o
[ 3~ 2.511 | 20.734 | 32.134 | 44.621 | 1.981 | 23.296 | 32.409 | 42.314
15 i By ! ;
| 15~20 | 10.167 i23.509 | 34.409 | 81.916 | 3.773 | 22.752 \29.393‘ 44.082
| ' P . B
5~10 | 7.395 | 12.156 | 28.072 | 52.377 | 5.363 | 24.762 | 24.043 | 45.827
16 Be | i
l 20~25 | 3.889 | 12.007 | 71.908 | 11.837 | 6.222 | 43.135 29.741\ 20.929
L Al : _ _
| R "
| 5~10 | 1.440 [ 11.426 | 36.281 | 50.851 | 1.921 | 24.235 | 28.091 | 44.940
17 ! Bs !
! { 20~25 | 3.009 | 15.711 | 31.120 | 50.160 | 2.359 | 11.980 | 18.421 ¥57.249
St S PR - — ! | R
\ | 5~10  13.555 | 11.955 | 30.109 | 44.381 | 7.964 | 30.153 | 25.0361 36.847
18 Be | : i ‘ |
\ | 20~25 | 18.835 16.119‘ 34.922 | 30.124 | 8.822 | 30.494 | 28.266 | 32.418
I ! e ! - «,‘ !
i 5~10 \37.847 10.019 | 32.651 | 19.428 | 35.298 22.733€ 20.188 | 21.781
20 Be | ! ‘ \
& 35~40 | 30.433 | 15.204 | 50.247 | 3.951 ‘28.537 L 12.479 | 25 759‘ 33.225
g | 15~20 ‘ 50.573 ‘19.@50J 13,105 17.308 | 47.629 | 18.478 | 11.493 | 22.400
21 i Br | i ‘
| i 35~40 | 47.216 21.230‘ 13.954 | 17.550 | 43,269 | 27.841 | 16.251 [12.639
i | 5~10 | 87.463 16,525 21.093 | 24.862 | 27.379 | 19.408 | 13.219 | 39.499
23 | BD ] ‘ .
} l 30~35 | 29.025 19.976L 34.889 | 16.110 | 23.648 | 20.975 | 14.800 | 40,577
I
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[ IS S - A. S. K &
+EE | LEA | HEEx : g a/
%ﬁ (@i | Pipette method % A. S. K. method %
i= | Type . t ; o : B s
poorte | b | Depth |HEB MW | BB | B L BB WD B E L
m];?nll)eer S%fﬂ (Ho?i);on) Coarse | Fine Coarse | Fine
) sand sand Silt Clay sand sand Silt Clay
- i L o ) S
! S5~10 33.180 | 20.377 ; 22.801 | 23.642 | 25.808 | 19,642 | 15.429 | 39.057
24 . BD [
‘ 15~20 33.455 | 17.815 | 23.194 | 25,536 | 24.559 | 19,234 | 16.284 | 39.923
’ 5~10 | 15.770 | 9.466 | 48.129 | 26.635 | 13.266 | 13.261 | 23.084 | 50.389
25 . BB
30~35 10.622 | 17.440 | 35.473 | 36.465 | 21,557 | 16.223 ‘ 22,369 | 39.851
i 5~10 9.047 | 12.899 | 55.130 | 22.924 | 6.368 | 21.508 | 31.981 | 40.143
26 Br ;
30~35 8.819 | 39,075 | 36.806 | 15.298 7.813 | 30,464 ‘ 32.540 | 29.183
-7 | :
5~10 9.208 | i3.216 | 44,051 | 33.525 2.618 | 42,780 | 29.038 : 25,564
27 BB f ,
25~30 19.796 | 45.836 | 23.220 | 11.148 | 11,439 | 28.990 ‘i 28.400 ! 31,171
; - i
i 1~6 18.065 | 29.575 | 40.176 | 12.184 | 11.451 | 39.723 | 32.830 |\ 15.996
28 I Bg ‘
25~30 5.612 1‘ 43,388 \ 48.810 | 2.190 8.652 | 27.550 | 30.976 ‘ 32.822
! 5~10 !
29 | Bs ‘
20~25 8.623 | 49,491 1.054 | 40.832 6.679 | 40,301 | 31.568 | 21,422
L | ! L
5~10 8.498 8.615 | 33.626 | 49.261 | 7.387 | 16.123 ! 36.398 ‘ 40,092
30 BEe . ‘
20~25 6.005 ‘ 20,945 | 63.955 i 9.095 4,229 1 28,142 | 34.194 | 33.475
| i
_ R R S i -
S~10 |13.381 | 19.815 | 27,290 | 39.514 | \ :
31 Bn ; i I
20~25 | 14.475 | 10.630 | 48.101 | 26.794 | 14.319 | 22,290 | 26.859 | 37.532
5~10 g 11.241 | 14,008 | 25.257 | 49.494 9.507 | 13.211 | 18.377 \ 583,095
32 Be i
20~25 \ 24,446 | 10.331 | 29.502 | 35.721 i 8.513 | 20.949 | 19,941 50.597
1~6 24,079 | 20,169 | 27.724 | 28.028 | 17.795 | 20.548 t 23.081 (38.576
33 Bp !
15~20 19.282 | 13.682 !\ 53.371 | 13.665 | 18.581 | 20.625 ‘ 7.742 1 53.052
— Y ; I i
S~10 | 21.421 | 10.367 | 44.558 | 23.654 | 14.683 | 32.553 | 28.501 | 24.263
54 Bp o |
20~25 29.543 | 11.004 | 29.818 | 29.595 ‘i 23.878 i 29.892 | 21,170 ' 25.060
1~5 26.160 | 16.129 | 45.515 | 12.196 | 18.283 | 22.423 [ 33.344 ] 25.950
35 Bo
25~30 28.056 | 14.606 | 55.210 2,128 | 20.322 | 23.565 ; 12.477 | 43.636
i | S
0~5 26.864 | 14.045 | 26.643 | 32.248 I 19.082 | 29,301 ‘ 29,241 | 22,376
36 Bop ‘ i
, 20~25 22,162 | 12,012 | 35.088 | 30.738 l ‘
} 0~5 37.348 | 12.099 | 27,015 l\ 23.138 | 28.031 | 17.855 | 22,165 | 31.949
37 Bo
20~25 34,344 ‘ 7.329 | 67.719 0.608 ‘ 24,626 | 22,778 ‘ 18,159 | 34.437
5~10 |.18.933 | 18.954 | 51.375 | 10.696 | /
39 Bn 1 1 ’ ‘
25~30 32.266 | 17.946 | 43.948 , 5.840 J \ ’
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Table 5. Mechanical analysis of each type of soils.

’ ‘t
Y - s B ow om B | m B & B
of Soil Horizon [ Coarse sand Fine sand Silt l‘ Clay
S O | S S N
| | & =] 1.9~13.2 13.2~30.1 | 23.0~32.4 | 25.5~52.0
\ KHUREEL | “Upper 5.4 24.5 30.2 | 39.7
| I
i Includes soils i ’ T
\ T B | 2.3~21.9 11.9~43.1 18.4~32.5 | 20.9~67.2
. from ash Lower ’ 10.4 26.3 27.2 ‘ 35.8
BB : ! I — . ,{7,,*,*
: ; |
| KRR ER < }‘ %ppefg 5.4 | 17.8 26.5 f 50. 1
i B S S ) R
: Excludes soils | N \
| T B I
| from ash ‘\ | ower 13.3 21.5 24.9 ‘ 40.1
) )
,,,,,,, L e S
, R o = ‘ 9.5~11.4 13.2~39.7 | 18.3~32.8 l 15.9~58.9
“ KUK B | Upper | 10.5 27.0 | 254 | 36.9
j 1 d 1 |- - — —_————
Infu CHS T OB | ra~ss | 145~27.5 | 19.9~44.1 | 32.8~50.5
" rom as | Lower \ 9.5 | 21,2 31,6 ‘ 37.5
¢ B - é“?*\\{ R
KK A < Upper ‘ 9.5 13.2 ‘\ 18.3 | 58.9
| |
' Excludes soils | e R
from ash N = ' 11.0 ‘ 21.5 25.6 ‘ 41,7
_mme | Lower | I A
R | ., ) i .
, 5 E 08 4.6~35.9 | 13.0~25.6 | 13.2~33.3 | 22.3~39.4
| KHIRE ST Upper ‘J 20.8 i 21.8 | 24.7 } 32.5
1 y il ‘\Fv — — e —
% lnfcrzglesassgls T B | 16.8~24.6 ~ 13.2~31.8 \‘ 7.7~32.8 | 18.4~53.0
Lower | 21.0 | 22.8 | 19.4 ’ 36.6
Bp —— S— ;_,w;iﬁw“fﬁ_ll ' R S o
ki b B | |
| Excludes soils — T “‘*f S T
from ash l I;Jowefg ! | ‘ }
] S S S
, ay. kB | 73~a76 | 16.1~22.7 | 11.4~36.3 | 21.7~40.0
: KUREEL Upperﬂ i 30.1 ] 19.1 22,6 ‘; 28.0
i Includes ils e s e e
ST @ |42~ | 12.4~28.1 | 16.2~34.1 | 12.6~33.4
Lower | 25.3 ! 22.8 23.4 : 26,4
Be . SRS ; . S
KR < ‘ Hoperd | }
|
| Excludes soils |- T Tt e e e
| T B |
‘ from ash \‘ Lower “
Ry I — T e B
, L@ { | |
KUK+ } Upper 6.5 | 28.0 i 29.6 | 36.8
! |
Soils T e oo —
rom ash T i ‘[ 5.8 { ‘
i
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Z NG EER A R L TOME TR 25D, HEEAEL 2B oHEL 2
B LwOT, 0T, BicEd, THEREFOR2ELDOIHHLEZLOTH S, L
L EBRRBEALSENTEL D DEA BRI, MBI FOERBEATH D, HHEEET, %
ELEBHTRTEL b b EECHERBERRE A, HRREEET, ScWkciEbis
ECIRBAL L2 FTHEL, FTRECERLTZORBCHIRT 2 TIOTH 2, NGk
gkl (BHRLRBRRFEFSHLTVE) CaHT2 008800 T EROBEAR
FHERORLDOTHD, bBHELCR TR, EBEITEL D AEULIRBIVEAL LD SEIC
WIETEELT200TH 2, HLHPBLEMEORKEC Y D, BiLans-Eapkt LT
LERBZOTHERR[TROLVES L H 3,

KN M 7 OSHUREICR TRRCRME L BT d 3, SR EULOEE LR
{HLTHOT, MBRILOEC LDORFELTSE h, BULOMEA L L O, Ficikts
Yl

ORI AR LB A4 <, IR OB AIER I 2 v 3 DT, TR KINAK L ORHE D —
DERBDILS,

O S IIE DO K RIT THEC DWW TR, BICHE W THE 2~ L 5
o, BEOMLENMER LBELBEREYGT2L0THS, EhRLREROREE ST S
DEIBTH2H, SEERD L 5 KHELOL WHE TR, TR L 2 DRESR LAV
WFLBIZLODLH5THD,

2. 4 B D
TeEEndr il B EE, pH OKERCHE{LMBIZEHE) ek, KRB, o, B, oK, g
BorsticonwTEEL 72,

(1) % # *» &
I8N BB S R T O bk R T O SRR, S AT S

X7,

(a) BIFRE 7Y VIR & D7,

(b) pH T v Fe = —EmEYEN L.

(c) BzEH Iy - GEA, BEERSR) X ok,
(d) ##&E Jiurin i & Oz, ’

(e) SiOy;, Fe:0:, &# RO, P.Os B CaC (FEHE) kv == » [CHEEREH
w27,
(2) & # B #
{E2ESIFOFSRE 6 KRG 7TEOMWBY TS 5,
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Table 6. Chemical properties of representative soils.
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S| mEmE . PH

B
|

=)
I Soluble i

S R

n hot 1.15sp. gr. HCI,
%.% Type | (&I Exchange \ ' 1 hour.
Profile | of Depth acidity “7WT—*; Humus N [ o _ ———
number’ soil ’ (Horizon) KCl1 “ H,O J Si0y | Ry0; ‘Fe203J P,0;5 ‘ CaQ
7§ﬁ:\«1ﬁﬁ? 4.4 5.4 (1.96)[0.807 0.45 [ 13.40] 8.29[ 0.10 | 0.70
4 €] 85~40 9.35 | 4.5 ] 5.0| 10.62]0.67 | 0.35 | 18.73] 9.08/ 0.06 | 1.17
: Bp | o~10 ' 8.90 ( 4.2‘ 5.0 8.37]0.60 [ 0.24 ] | 6.50] 0.16 [ 0.26
8 D] as~40 | 2295 | 3.3 51| 3.22710.3210.31| | 7.620.17 ] 0.36
pe | o~ | 3275 \ 3.8 5.2 18.40 [ 0.87 ‘ 0.32 | [ 9.70[0.05 [ 0.20
i 1 ] 25~£} 11.95 | 4.6 5.0/ 5.41]0.49]0,39|  |10.860.0910.25
IiB [ 10~15 28.85 [ 3.5 4.8] 8.5 { 0.51 ‘ 0.36 | i 7,25' 0.07 [ 0.25
0 | BP ] aonss | a0 | w47 | e28l©029) 047 | ) 9170/ 0:09 | 054
. g | o~8 6.25 [ 3.9 4.9 14.65[0.9 [ 0.63 75,74/ 0.26 [ 0.30
1 Bl | 30~35 5.80 | 4.7 | 5.0 4.31|0.40 ) 0.64 | ‘ 7_52' 0.05 | 0.28
@) | T 1 w0 | Yay s vaelos 0.59 | 16.15 8.84 0.05 | 0,19
’ ] 3~8B [ 16,90 | 0.6 5.0 17.740.99 [0.50 | 24.54] 5.43 0.13 [ 0.40
12 BD | 20~25 1120 | 4.0 4.7 | 9.52 | 0.62 | 0.50 | 17.30} 6.14 0.05 \ 0.31
40~45 ‘ 5.10 | 3.3] 5.2} 5.33]0.40]0.56 1 14.000 5.99 0.06 | 0.31
5 | Bo| o8 | &S0 ASed[ a9 ' 0.89 J 0.52 { 12.32] 5.03[ 0.14 [ 0.62
18| BD I g0-2s 9.95 | 3.6| 5.1 10.33]0.67 | 0.56 | 15.60 5.44| 0.16 | 0.46_
T ‘ 3~8 | 36.95 [ 3.5[ 4.g] 10.96 0.1 { 0.52 [ 10.30) 4.33‘ 0.17 [ 0.34
19 . BB | 520 | 20090 | 39| 47| ‘olas| | 0las | 20,66 8.6 0.61 | 0.49
L 5~10 69.70 | 3.2 4.5] 9.94]0.77 | 0.53 ) 13.49] 5,19 0.17 | 0.27
16 1 Bs 1 20~25 ’ 27.25 / 3.6 ] 4.8 [778:735_ 0.51 ‘ 0.76 | 22 24‘, 7.60] 0.14 | 0.29
: | 5~10 | 75.60 [ 2.9 ‘ 4.3 ] 12.93 ' 0.50 [ 0.78 ‘ 12.82] 4,89/ 0.25 [ 0.26
17} BB 50025 | a2.45 | 40| 47| s5.34]0.30)0.53 12331 8.95 0,10 0.22
S~10 [ 13.45 [ 4.1 | 50 13.13]0.95 o.4o‘ 18.58] 5.82 0.18 | 0.22
18 } Be J 20~25 | 10.10 [ 42| 5.17\ §.68 ,‘ o.soJ 0.32 | 21.82 6.76| 0.13 | 0.20
T g 5~10 | 0.55 | 4.7 | 5.6 11.57 [0.82]0.35 [ 12.71 7.8¢[ O.11 | 0.83
20 ;‘ Be ’ 39~40 | 8.0 | 43| 5.2 ) 3.29 | 0,40 | 0.27 | 15,471 8.8¢| 0.10 | 045
i 15~20 | 0.50 | 4.8 ‘ 6.1] 5.22 ‘ 0.40 | 0.69 | 11.97] 8.10] 0.15 { 0.50
2 [ Be| oo, oss | 4| S| 30s |0 00r | uaze siod ois | ove
T 5~10 [ 5,55 [ 4.0] 5.4 8.64]0.510.45 | 10.45 ’ 0.09 [ 0.42
2 | Bo ‘ 30~35 | 15.20 | 3.5 ] ié,l, 57.7477} O-.f*iﬁ;iz,’ﬁi%! 5.671 0.08 | 0.24
. [ me | 5~i0 3,15 TZ.z 475’ '6.48 } 0.48 |'0.76 | 13.98] '8.50] 0.10 [ 0.51
- ' Bo ’ 15~20 5.95 ) 4.3, 4.81 3.92/0.43] | 8.8110.07 10.16
oe | me | G9~10 | 64.00 [ 3.4 4.4 13.07 | 0.82] 0.45( 11.99] 5.79] 0.05 | 0.37
25 BB 50035 | 8750 | 3.7 4.3| 4.39|0.43 | 0.49 | 15.56 6.82 0.09 | 0.35
T [ 4w | 5~10 [ 48,80 [ 3.7 a.7 [714.60 0.85 10,73 20,44 8.35) 0.06 | 0.60
26 ’ BB | oo ; 4.70 ( 4.3 | 4.9 | 7.st,‘ 0.41 | Q:”;g_;’ 20.66| 7.15( 0.11 | 0.15
57 | me | 5~10 [ 59.05 ““5.*5"’{ 5.2’ 8.92] 1.34 | o.%} 10.14] 5.45] 0.14 | 0.35
< ’ B | 25~30 13.90 | 4.1| 5.5| 7.88]0.66]0.33 ] 17.52 6.84 0.13 | 0,17
”""‘T"‘l I~6 [ 84.35 | 3.0f 4.2 17.13]1.03 } 0.36 | 7.40 3.69] 0.13
2 | Bo| 25 | S | oy & 7226 | 0.4t | 0144 | 18271 7018 0.08 | 0.19
36 | mg | S5~I10] 470 [ 537 5.6 16.7310.51[0.52 | 15.21] 9.7¢[ 0.09 ] 0.26
29 | BB o025 | 3220 | 5.7 59| 7.7 0.55 | 0.93 | 24,47 14,96 0.05 | 0,22
o 5~10 [ 6.95 ‘ 5.3 5’.';7""*1‘5'3"2"‘"().‘9"9*‘ 0.65 "20.11‘ 10.94[ 0.15 ‘ 0.41
0 { BE | g0~25 | 5.45 | 5.3 5.2| 7.74] 0,40 | 0.54 | 25.16] 12,87, 0.15 | 0.23
) I g 5~10 ‘ 52.85 [ 47 42[ 0.5 ] 0.66 | 0.39 [ 18.01] 7.67] 0.17 ' 0.31
8t BB o025 | 70.98 ‘ 4.4| 4.2 10.34]0.53 | 0.30 | 7.66) 0.05 | 0.2¢
a2 Y Bo | 5~ (95 | 48[ 6.2 578 [0.4770.40 6.290.10 [ 0.43
S P01 20~ 60.55 ! 5.2] 4.6| 2.981032,026] | 5.990.1110.16
33 7BD [ 1~6 [ 1.20 5.7 5.6 3.39 ] 0.90] 0.88 | ‘ 12.91] 0.06 ‘ 0.45
' | 15~20 | 10.50 | 5.2 5.6 9.59]0.87 ‘gi@ §.22, 0.04 | 0.21
N 5~10 | 3,50 [ 5.3 5.3 8.47[0.62]0.10 '10.27] 0.17 r 0.59
34 ‘ Bp ‘ 20~25 \ b6 | s 1_{ 5.2_} cgg’_o:_gg_(_g,_gﬂ - J(zo.ezxj 0.04 | 0.1
T T e | 1~5 |  1.05 | 6.2 6.3] 12.32 ] 0.67 | 0.28 | { 6.80[ 0.12 ‘ 0.87
3% | Bo l 25~.30 ‘1 1335 1 4.9 ‘ s3] 4795 | 0040 / 0.28 ‘ 746 0,11 | 0.28
—— S it S AR S A TR
s | Bo [ 0~5 195 B6[ 53] 9.9 ? 0.65 ) 0.12 ‘ 7.76] 0.04 | 0.50
| | 20~25 | 8.95 | 4.9 46| 6.99/0.51|0.10] | 7.61 0.060.27
”‘8;'“’””];)’7" 0~5 [ 2.65 ‘ 5.3 [ 5.6 13.080.67 | 0.28 ‘ 6.53 0.08 ‘ 0.53
| 20~25 | 1590 | 48| s8! siarl | 0,19 | 6.31 0.10 | 0.48

|

|
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Table 7. Chemical properties of each type of soile.

jj ) g | pume pH Total
(})}pe Exchange C P,O; CaO C/N
. Horizon acidity H,O KCl N
501l i
- R o ! .
!
12.00~75.60|4.3~5. 62.9~5.3{0. 10~1.34] 8.50~16.730.06~0.250. 18~0. €0
5 E 15.68
pp 39.47 4.7 3.5 0.75 11.77 0.13 | 0.32
Br ! i -
4.70~70.95[3.9~5.93.6~5.7{0.30~2.29| 4.28~11.27[0.05~0. 14(0.15~0, 54
I 8 i 18.44
ower 28.10 4.5 4.0 0.43 7.93 0.09 | 0.29
| 14.95~84.35]4.2~6.23.0~4.8{0. 47~1.03| 1.96~18.40/0.05~0. 130.20~0.70
| Ii} =] ) Pg.o
pper 31.68 4.8 3.6 0.74 13.33 0.09 ' 0.56
Bc ; :
1.85~60.55[4.6~5.914. 1~5.2/0. 17~0.67 | 2.38~21.05[0.06~0.110. 16~1. 17|
I E | 15.70
ower 25.84 4.9 4.5 0.44 6.91 0.09 0.40
0. 45~16.70]4.9~6. 413, 6~6.2 0. 33~0.99| 4.69~16.65/0. 04~0.26/0.26~1. 07!
% =] | | 15.58
pper 5.46 5.3 | 4.3 0.65 10.23 0.11 0.57 |
BD |y e ree f
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Growth curve of Sugi (Cryptomeria japonica) and Hinoki
(Chamaecyparis obtusa) on BD-soil (Prof. No. 2).
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Growth curve of Sugi (Cryptomeria japonica) and Hinoki
(Chamaecyparis obtusa) on Bpe-soil (Prof. No. 1).
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Fig. 21. Prof. No, 11. BD I+ = & B iR
Growth curve of Sugi (Cryptomeria japonica) on Bb-soil (Prof. No. 11).
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Résumé

The detailed soil survey of Ohdochi management unit, which is a part of
the National Forest in Shikoku, was made by the technical officials of the
Kohchi Branch Station of the Forest Experiment Station in 1949 and 1950. This
report, which is the first of Shikoku National Forest soil survey to be published,
discusses the morphological features of =oils, and the relationship of vegetations,
bedrocks and reliefs with soils, and that of soils with forest management.

Ohdochi National Forest is situated on the north-eastern part of Kohchi
prefecture, and has a areal extent of 12,247 hectares. The north-eastern boundary
of this area is formed by Shikoku mountain range, from which the Monobe
River flows into the Pacific Ocean.

Elevations vary from 400 meters above the sca level to 1894 meters at the
top of the Mt. Sanrei.

The climate of this area, influenced by Ccean current, is very humid, and
varies gradually from warmtemparate to temparate, according to the increase
of elevation. Mean annual temparature is 15.33°C, annual precipitation exceede
3000 mm, and days of rainfall in a year reach 100, at the Ohdochi Observation
Station.

Bed rocks and geological structures of this area are as follows: From
north to south:—

Mikabu series (Metamorphic. Pre-carboniferous)

Chlorite gchist, Sericite schist, Phyllite, Quartizite

Chichibu system (Palaeozoic)

Sandstone, Greywake, Clay slate, Quartzite,

Torinosu series (Juraseic)

Lime stone.
Akigawa series (Jurassic)
Sand stone, Clay slate, Shale

This area is covered mainly with temperate forests (Abies firma and Tsuga
Sieboldii formation), some higher parts are covered with sub-alpine forests
(Abies shikokiana and. Betula commumnis association) and the lower parts adjoin
the warm-temparate ever green broad-leaved forests (Cycrobalanopsis and Shita
association). Sugi (Cryptomeria japonica) and Hinoki (Chamaecyparis obtusa),
most important commercial trees, are planted on the area from 400 meters to
1200 meters elevation, and they show generally favorable growth, but in the
northern parts of this area, there are come poor artificial forests resulting
from inadequate gelection of planting species.

The classification of soils was conducted in accordance with the system of
the forest soil survey method established by M. Ohmasa, Direcior of the Forest
Experiment Station. Soils on this area are classified as Lithosols by the
American soil scientists. The slope of mountain side being very steep (40°),
soils are immature, gravely or rocky. However, if the area is covered by stable
forest vegetation, we can recognize the development of horizons on the soil
profiles. Soils an this area can be classified morphologically into two great soil
groups ; brown forest soil and podzolized soil. Brown forest soils have the
largest extent, and are classified into five families according to the morphological
features.

Ba-soil-- - -+ Dry brown forest soil (Steep slope type)

Bp-soil-- - - - 4 (Gentle slope type)
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Be-soil- - -0 - Slightly dried brown forest soil
Bp-soil- - - - - - Moderately moist brown forest soil
Be-soil------ Slightly wet brown forest soil

Podzolized soils (Ppr) occur only on peaks covered by Kohyamaki (Sciado-
pitys verticillata) forest.

The attached soil maps show the location and distribution of each type of
soils, which were first drawn on 1: 5000 scale base maps in the field, and then
the field data were transferred into 1: 20,000 scale maps. Ba and Ppr soils
occur only on so small areas, that they cannot be illustrated. Bbp soils occupy
the greater part of the mountain side, and Bs and B¢ s0ils occur on the upper
parts of the mountain side, and occasionally south or west side. Morphological
features of each type of soils on this area are similar to that of typical soil
profiles which are discussed in the Soil Survey Report No. 1.

The accumulation of Ay layer of Br soils and the development of nutty
structure of Bc soils are not so distinct. Bec soils in this area show the features
of intermediate type between Bz and Bp soils.

Several physical and chemical properties of each type of soils were deter-
mined, and it was recognized that there was close relationship between the
morphological features of soil profiles and the chemical characteristics: acidity,
exchange acidity, CaO soluble in hot 1.15 sp. gr. HCL.

Natural erosion is so severe, that much disintegration occurs on the faults
line and soil particles fall usually down the steep slope, thus mountain side and
foot soils are very gravely and porous. But soils on this area are generally
influenced more strongly by relief than mother materials. Soils on the gentle
slope side are formed by old loamy volcanic ash. Soils from volcanic ash are
called Ando-goil, but their characteristic properties as such are not so distinct
on this area. Bp- and Bc-soils are largely formed from volcanic ash.

According to the results of field observation and laboratory examination,
the following is advicable :

1. The area occupied by Br- and Bp-soils having 70 centimeters depth is
suitable for planting Sugi.

2. The area occupied by Be-, Be-, Bo- and Be-soils having 45 centimeter
depth is suitable for planting Hinoki.

3. Pinus densiflora grows on Bs-, Be~ and Ba-soils with the exception of
very compact soils.

4. On Ba- and Po-soils and shallow Br- and Bce-soils, natural regeneration
may take place.

5. It seems that the artificial regeneration of Sugi and Hinoki may be
succesefully c¢onducted up to the altitude of 1300 meters.

6. Regeneration by selection cutting is more suitable than clear cutting on
the area with much disintegration.
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