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Studies on locality of forest soils in Hokkaido and the relationship
between site indexes for Todo—fir  (Abies sachalinensis Mast. )
plantations and soil properties

By Kisuke TERADA
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1956), #1955 FITEAM TS THEHEZIL U Tz, EOREEF X ERIOMAZSZIT CIAUTEF L, & LT
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Table 1 Data of mean annual temperature (C)
\ \ 10-20°C
B B E | e "
) Bl DA
Statistical 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | Number of
. hs (1
Location year Mean Iil(;r(l)‘gcj (10
s g | 19211950 85|-34| 28| 04]61]106|14.7]19.7|221]180/11.9|55]| -0.7
Hakodat °
0date 1 1931-1960 81|-41]-36| 00]61]11.0|148|194|21.6|17.2|11.3|46]| -1.3
W | 192171950 74|-59| 51| -1.3| 54108 154|201 |21.7|16.9|10.3 | 3.6 | -3.0
Sapporo | 19311960 76|55 -47| -1.0|5.7]11.3| 155|200 |21.7| 168|104 | 36| 2.6
W 1921-1950 59| 94| -84| -39|40]106|16.0|206|21.2|155| 86| 14| 5.4
Asahigawa | 1449 196 60|-89| -79| -3.3|41]109]16.0|20.3|21.1|154| 86| 1.3 -5.1
W Py | 192171950 63| 58| 58| -1.7| 37| 83(124|17.0|273|165]105|3.1| -3.3
Wakkanai | g4 194 62| -59| 56| -1.8| 40| 84|122|16.7]196|16.6|10.7| 30| 2.9
we | 19211950 56|-98| -86| -31|43]10.0|14.0|188(204|156| 90|20]| -5.6
Obihiro | 19511960 57]-93| -82| -27|46]102|14.1]184[201|156| 90|19/ 52
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Fig. 1 Annual mean temperatdre
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13 12~1 HIZZNE 100mmA iz 5, 722360 B Erhds S ONRIN RO & 2 FHIE SR 7 5
oM, ZiUuTEE LTEEORKIEICHE Y RO EZ 2 BN TND, ZHUusst L TEdR— 7oA
FAFEFCIE,  700~800mm CEEFOHTiE 700mmbL FD & ZA BB LIVD, BEHEAOHE « ENFEF T
800~1, 000mmFRE CAfEE & LTI 72, D F U D322 LARO PEI & BUAICREK B 22355080 B D,
ZAUTAETE RIS K D TR & m OB B D & Wb bBEEER SIS 1952), AR
EFEIHDE OB,

(3) M

JEE A TR £ 72 TP RS EITES, b H
A IO CRRIN A b3 o D, NEEHRTIEIE -
XY LR AIEA DR, L LA I34
VAP ZRERES L <, FD B I > TR SR AU
HRHAd %, FIEEOWETE Tl ICHEENEY Y, JEiEIT
F2RICALND L HIZ, FHEEIL2~6 ms Th
B0, EY, GEHEANREERIC A CEAGES, ERIPERR L
WG R <, A FRIEGE 8~9m/s IZHEET D 2 &M
b5, EHIT4~10 A ETOEEFEROLEZEE L TH
LHE, ZOETZ HIREL I HFnEE 1958), xm A

(4) WERHK Fig. 2 The total annual precipitasion

Lang(1915, 19200011 - 351 1964, KAz 1942, fhix
A 1960) 1 HEOAKIZE KT R RO KRR XK
E(mm) EFEEAIR (OT, ZolbZ2ERH(Lang's
rain facter RF) & X ORI L OB ZR U=, 7-& %2
X RF OfEi73 160 LA EOGAITER B L OYR KL,
160~100 ¥ TR+ (F=/L/P—21), 100~60 D
L7 ENERRSND EVD, ZIUSKILTH N wnnp -
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ZHUTEHER (1945) (181956, HE 1949) 23T
5 LWRHINSBZR LTAT, X 0GR
HEDRURIX Sy & ek LT, ZhUdd 5 tHthod 14RO
KHDY B, AFEEAIR (t) 28 5CLLEDAN i A

ThDHETIE, b m%;‘%:@;mé(z _5)Th

22bhb, ZNEENSOREE - ITEERK

(Warmth index) & LA, 72&21E, Zihds 0~
15" F&H, 15~ (45~55" ) HiFEHs, (45~55) ~85°
IR, 85~180" MEH7e Kbt bh, HERich=-
T Koppen 72 EIZ~ULE S —EF 5 &0 9,

FZCEAMEEORES AR L THD E, F
S5HNTR L= L D ICZ OfflL 44~74" OFPHIZH -
T, HR (1945) DIZU OISRz 45° SR O
INRECEH D EFHUL, 457 LURIFSIRES - ARERG720F
IZIRBN, ABEBEO K HNTRF OB W 912 A->T
LEIZ LIRS, LNLEDOIER (1949) X2
FRAS A IGRETT L 45° 75 55 (2 B =i
YThHAHH EIXTND, ZH5T 5L - Pgo—
AR < ALBERI LT R L 0 TP SR LB
ZHib,

57 1958) | LEF CIREAEE4 5 ORD =100
mOFIPFH TIRAMDPHEIEFR AT L TND 2 & %38

ok JE o
Table 2 The wvelocity of the wind
JEGE (m/s) B A FF
H sk The (4~10 A)
Location velocity Total
of the wind (Apr.~QOct.)
57 e
mo 5.8 33.0
Rumoe
1H O 5.6 30.8
£ Haboro
g HE N
= 44 24.7
§ Wakkanai
S :% 3.9 26.1
It Esashi
1 =
4.1 26.
Ohmu 68
A 3.0 16.6
Otaru
; o)
B AL R 3.1 22.5
}é Sapporo
S| &= =R 3.2 21.5
Iwamizawa
* Ja o 1.7 11.8
Asahigawa ) ]
I =5
3.0 18.4
Abasiri
1 . w= JA
2.2 14.
E» Obihiro 0
wn
S| 9 B 3.4 92.2
i Kushiro
! = 5.0 33.0
Nemuro
W fE
4.3 217.5
Hakodate
A&
FR
1 18.
Mori 3 86
- L
= = W 3.1 19.8
o Muroran
g % /K
» . 26.2
é Tomakomai 39 6
Bog | 4 9
38| Urakawa o 56
A T
= ) 1
- Esashi 6.0 30
S
2 41.
Shuttsu 6 )
(R SIS
2.6 17.8
Kucchian




Wic, FMEE (1951) X F~Y, =<V TEIERD S % 0 IZBENXGHETHZ LIZEZX %, £
NaEhE LIRER, BT 1100 Ak F~=Y, =< YorRERD, KERDOZ UOIRE KK 1000 Offs —
BT 2D, ZORE—IEHRE FEHHROEER 925 Z LB LT, ZORNTHEAIFREER L0 BN
BUz¥alr g,

6 = fE X o

LFTADFEN T < MBS DFFIZ L > TRALIVTE T2,
Vo TH Koppen (1923) (2L DAMEX D H - & %ﬁ%
Thd, BIHMOAEBTZERE LT, Rl & in 4 HHE /3
77 ZAUuZ ZiuddtimEi A& Boreale Klimate D) 0)9
HAHNEEATE (Wintere feucht) T, & HIZAFER 28 U CEE

(£), IREIX4 » HLLED 10~22C (b) (ZH7=0, OFY
Koppen OHRDOKEX 3D 51X D b AU AD, %D Z Miller

(1931) O/ TIIFERAE (Cold climates) D55 6. 1°CLL
TOAN6 5 AL i, KT monsoon |25 AR —H 74
\ZRORER D 8 5 — DemBUZ &%, Koppen (ZOVWTHARD  © «
/% Finch&Trewartha (1949) (%7 1964) OHLOTHD, I WER M oD ¥
Koppen OHO% KA L LTHERLIEL, Ziuc Jiuibmes e Wit fndex
TR (Humid mlcrothermal climate D) OIEEKIES
5, M (Db ) 1235, L, OBETHEH (1929) GEH: 1956) 13ARMHEIZ OV TEH 6 X a1 D
£ 9 25X ) fzﬁm\ TR BV, B, A RBIL, ZofE SISy Lz, % 1933
HFZ72 > THEX aa DL I, KIBIZL > TEDOXGEFTIEL TS, WU LT HEEPREE S BRI
VW2 D RKOEMEAEE B AR L A ARDBERR T > C, IR EEAREE I & fa BT L, AMoKEIST
w:k%ﬁﬁbf%@,_@_&i%&T¢A5ﬁ$®@f%ﬂﬁkL1wé

F7-AbmE AR (1936) (4 K 1960) 1345 6 X b IR Lz X 912 3 DI2ayEl Lz, & 5I2BIM (19382)

&+ 1956) 13556 [X ¢ | L= &L 9 12k B 6 RI-KIEX S \zﬁ:ﬁﬁ FIAUVE XTSRS (1949) (fix
A 1960) HEF6Xle DI HIAEEE 4 K5y LT, ZiuddbimE R RIE IO D, 7Fik (1964) 13k
B, FEELER, ALPEER, EEPEERO 4 KIS, WTHUC LT, INFE TR b0 RE DT D LIERY-
ESER, HAMER, AR—y 7, KTEZR S DX HIZ3~4DIZKyEND, ZIUTKH LTEEITH.Sz
o1z, HE (1945) (&a# 1956, HE 1949) 23ORETELHS LWRME W &Ky 521 To7=, Ehddt
HEIZ K> THEZEEES (Warmth index) &HABIEEE Z/AE-H 0T, Ziuz Liuddtima! ‘i‘Y'J:I’_‘?F'EJ’:
2 (A) T, SOITHHEHERSIE (A EHIEAEERSIE (A IC2RXGEhDE Lz BelKd), 22
TAIAPNTND 2 F720F 3 OB HEEFE T, 21315~55° , 31L55~100" DOFPHIZIHOI=2D = & ZE ML,
A2 ITHGER, AslIPEsiic sz 5,
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DOHEFIFRE A SN b D0 5D, ZHUTBIHEE TEFEDFIX & 725> TR FIH S TE 7=, 1952213k~ -
FRAS « FBAR - IR BIZE D 60 J3 D 1 OMEIX ZFEX & LT, SOIZENAFRE JOTREKE 2 EoTiT LZ
BN TIRE SN OB 5, ZAUIBHEAEE DHVE LDV T 2 DI A DO H O TH



%, A (1952) dbfpE FEIRFHARTNC 20 Ty0 1 OMRERESNHIT B, 1~ 2XEE2THTL
BEELTFETTHIIZINE 7207z, L L & 62 Z oESAWEE FEIRARTR X OMBERIR R 5 a1
DOHENEZ BT 5 Z &7 0, ZIUIBHEE TP T, ZO% TETCIIABEFEAZET L0 L Ebh s,
EF\Iex ARA - KB (1952) HIZX D 60 540 1 OHIE Y, FOFHBAERL LUNEA - A1l (1958) &
(28 % 20 3530 1 OALHHE-EERIAE S, AHEEOH-E 2 EA i CHfET 2 = Ll Lz,
AEEIIHEREE DAL &, B TR LD KO IZHAL B ARDIERS &5 2 HILD Wb HIERIFEES L,
FEBE D 2D IANE D, DL, BREIFEAFFOIMRERT, B/NEIZRT AV b B A5 HEHE & X
TN L ZATHD, FERITE BIT, HERISHER D il & T RIS < BBy Shd, Z05ET
SO SAERE)OREE LB, BA, WAHTE R CHBHIOTERISER D 5= 012 D,

(1 & M A

Z OHISORFSIE S Z 2 H k72 K D ITAM O HEHTT D 4E
FEEZOND, WL HEROERERLZFARIZ, F56 3
AR LTS GEBXIBIY),  AAEITE kK
4 (Green tuff) 2L LTCNAZ &5, HEAARGOEIK A
Mg ZET A O THS (FEF - /K 1959), AU Z Otk
1%, FEELSRAKITEBIOMEA L 72D, ZhenoBodizk
(LOMEHIZ 2 < Bete LIRS, 221 AN B B O B RS
FOSEILHITAS BH LTS, SHICE3IFEICADILS L
INTHRE T OV S HLOHE 2K NTV D Z L, ok

L L BT TH D,
(2) = il EFEPEE  OHE  OEANEHTE  QPED

SOHIEE, o - AR L 3 BRI L < Fed 1, VEER 113 SE~EHEERHEEE E
FE L TVBODT, fIOHIS & ITHIIR L KBS 5, i IVEEE2 3 Rt VT
RS T HRE OFR % 723 H & LR > S A g S l TE A LTFENE 2.0~ 3. 8E~L s
BRC, IR O, © o H R b 4TS da DIESHF 4y, 35
SNDHEHBEIDIA AL T, IHETH o & 57 AimE O RS
HVHETH S, ZOPEENTIE, Tk vES L Fig. 7 The -constitution of land mass in Hokkaido
FAR B AR YR M A TR L C, R AR D ARE 2N L Q) D, T2 mEEO B E LR T, o
NI A Z T T-IRECEEAZBH S TCW5, I BICZOEEROIEST, YRR D B AR K L 25T
<M ClE, S 3AlA L < FEL, dhERE R JOWERE T DAV RIYEHES, AFHEHIE S T D,

Z DIFENZHHIRRIZ HRFILFR LD GBI TRILEEEOBE DR A O, D 5 BRLGEFEDEERNZZ U,
ZORWEOBHITERNILUIC b A 53, ZOXILEEHE PRI 2 Tk Lo77 <, 2 0R b1
BERIZZR 0090, ZAUSK U THEE Sl KO HEERIZE T oA A1E, Tea, A, BIKE, SRR EnE
&C, &g, BEREEORL HEITHTE Gk, KKHEOZ LWL D5 (A 1950)
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VIS, i, BATZULEERAR LA, AR, 5, RN EOVEHIAL F AN T D, L
7203 o THIES A F 72 13 R T, HHAYERI DED o T DB b S0 d-<, 2 o OfeiROIER L &
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0 HTE B AINDIER: & & 2 CHEL 2 X 5 I8,

ZAUTK L TR O A AEEDRIR & H\ ) REKRSE - HELRBH Y, ZOMIIFRLIRTH S
H @ LRI e > TIERE A P & BERIC 2 0 LTV D, KE - HBILRICH 5 KILUOF2 b OEHIFIUL, B
E (2, 290m Konide), W& (2, 077m Konide, Tholoide), ~AZ7 w7l (2, 141m), =~V (2,
018m) 2ENHY, WTNh 2, 000mZEL TW5, ZOMAFHE (1, 980m), &ER¥HE (1, 812m) 7o
2, 000miZITVW LB ZV, BELARCIESE=ERE (1, 754m), FERIL (1, 960m), FFHE (2, 052m), X7
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AFAHEHIE I F 2 IS b7 K 91T, FOREREHH LS (7, 000~10, 000 % %), HirkbE<, Al
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(1, 491m Aspite) 23D, ZHDILFEFRHEIEL & 2 LHH 1 DREZ/e> T,
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EFRBI LT3, 2D THIMME O (1952) (HBERERERS IS 1952) 3R L7z b D2V BT
BY, ST 10 INRENTH D,

E fi _

FEH THERDERII R E 725 B 5.2 TD S, ORI L < ITREHAREIZ LY HOREED
CWD (8H1956), Lizhi> CHEA~OBEBNENT, MmORENKE BIRT 5, FIR K UEE
TEBAR ISR L0, ZHUSK U TR E <27 Tld, HRECER R HEa Akt sty 2t
1%, T TICEL DFEDRDDH L ZAHTdH% (Baker 1950, KB « £ 1937, KAz 1942, 4K 1960, (L4
1959),

188 LA & DOBARIC OV TR S V- BaL O BN 722512 2 « 3/REE, KB 1940) (3RER, bk IO
HEE DRI ZEEE L TR CEEERMR CTH - TH, TNENTENE L BT ffEE2Ff > TN D 2 L2380,
B 1942) 1 FHEE Z L ICEKEICENRDHD Z LA WE L Q0 D, 1l - JER 1954) 137V, a7, v
HOEEDRL, 7 YIHPR b - L LEFTHD E-MbND EMEL, KB & (1937) L9 Tz L 2R
DT, TYXDOMREOIRNDIFEEDOTICEIROEHENE L SN EDERTTEA H ik~ Tu\%, §iH



(1958) HEED T EAT > CTAIKDZNAZT BT« YFHESA XY IITT « IRXFT> KR « X7
N>TY) =YL LTND,

79 CIZ Cayander (1909) (FAH 1963, BEMEIRIUSDMITTEE 1964) MHRAAUCZ K o THIRLOD X 55 257
T2 EIFEATHY, DRETHREHE &)1 (1958) HOIWARIOZERDS, THEOFKME RO RERNH 5 2 &
IRRTCWD, F-AEORMAEY) & 8 E ORRE L UTHHE L0 - A1E (1962) 5T, H5I130E
R D7 RIS CREAEREE & T3 & ORI —EDRIRZRD T, =& 21X b R~ Y% Poy, Bo (d) %Y
TSI L COE R, LA Popl HENRTTHY, I AT IREELIL OAmIET 5725, & LTIm (Be)
BRI, £/ SREKIT Bo~BefUZ, A XY H =T REEE Be~Br i HEICR L L TRBY, &6
O OFHAAE R DA & S ITTBREREIX AT 5 Lik~7= (52 1963),

DX AN AT S5 2 IR CH- T, FOEEIIZENWNEE Th b, M HEED
FREDPEA B 2 L B2 DRI b HD (KB 1959, P 1952, Wilde&Leaf 1955), 2L, WUzl
THRME, THEOZERPHEAEDOE L Z LT-O L, ZOMENEZ RO (b EZ LT 0T L0 LiFTRET, I
IO K E VRN E E DD TN D, ik (1932) D C P SHOIERID X 512, hiiA: & HEDKRIFEIIKAIZ
EHRER AT T B & b,

& ZATHAROEMENL, HF - Mayer 0 HIX UE W ARSI/ > TEGR, B, 1A, FEFMRITHITT
FORMZTER LTz & Wbind Gl 1947), A% (1912) 1 FAEEDOEFME 25 11 IR L- L D 1Em
RAFAR, HEIIE & A BT/ D Lk, ZDZ Engler

(1936) (EEl% 1947) (XEEO BRI, PEVE, BrElE,
FAH D AT, S BT 2% o0 DX R (Gebiet) (21
LT, HEICREROBHHKRE LT XL,

2 EHEEI T2 D3NN\ N TR 70> B IG5 DS ORI A
N NONTAREEN DR -T2 (B 1948, 1955), & ZAMN
‘*:'# ? . Schmidt I3 1869~1871 A THERDFITAATAN, £ Ok
0~ )/ BHERZ 2 SOMMIKIT /YT T2, 2D 1927 4 THER = 0
AT Schmidt DR LIHHROE LT & 2D, & 512 1937 4
. x;:' m B (252 b Fe i) \ZEEE Schmidt #R0MER) D53 L, ifEDH 5 Z L &2k~ % &
O Wi 7 FIRE O BB RR A HRE LT, T D T8 S Z OEER A M, Ziuh
IFW TN S IBEDIL DT, DFE Y Z O S ]
BT 52 ENHBLMNI I -T2 GEG 1947), & 9720 ERTEERO T T HAFEGE L T D BIRPNIEHA (K756
— BN —FHD) O D Schmidt #rEEERRE ORITE S 725l d Z LIk LC, #El (1955) 136
JNREZ MR (Pan  mixed forest zone) #FE L7z (12X), ZIUTHIESHMEOHIERHR L IRFPEDILZE
RBIARE 3BV A ZIRITESI LT D B OT, IR THIERARTHRWERIZ N OB T, IR
EBEZOWEHLDOTHD, FEHC, W< OIABEORFESAMIEE 13 X (LN 1948) (IR Liz &350 SRR
(22 0 REERIRANEA LT D, T i maEREREt (ufEE  1965) 12X DL, JRBER 48%,
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Glinka (1914) 2302 > 7 OIHEZAERR LTz, ZiL L 0 ARE O T2 HELE T2 Sl LA 2Rl fio 7o &
ZADR KYIL (Podzolige Boden mit grosser Menge der iiberwiegend befeuchten Béden) &5z Hi1, =% -
HET - & T (1932, 1934, 1941) 5 bHXUEAPENDITHFAREL VALERIIR KA L Z 2 b THAD LR
ERIT2 W LT 5,

1964 Rz o7 ORYET 7 X —ZF OO E/ TR ek L7 R 18X (Ak anemus Ha
vk CCCP u T'maBHoe YnpaBaenue I'eogesduu u Kaprorpa duun
rrk CCCP1964) 45 L, Jbifilz | IEHE o1 L Eiprro 8L K& 2o12bit, &HITR
R AL LTz o pR 1, 8dmit, (ISR R VB X ONHEBRMIER KL, R R U LT tetgkmk
T E 4DV TF LTS,

Per AR (1960) (3, B TEM, M2 XX % 100 » Ao 82047 L, dbmEICShns HEOH
IR R VI BRGEARR I E D Wb Bk T L, Z OROHIFIZ L > Tl STV A R LY
LG 133, Wb 8870 EOFRBAAEEDNHEBLT 5 Z L 2B DN Lie, S OITE A TEERe 5 D5 83
WOR LT 21dbss (A), HEs (B), FEES (C) & 3 omfullic X5y Lz, AXITAR KL, B RIS
TREERTHY, CRITKILKDER DT DELDOIHENRB BT, Wb DA L D 8 ta Loz
H1=5 HEP AT DI TH D & ak~Tz,

ZOTHIH (1963) 1 FAHEE D IO FRBEER A O A T2, a) RS A T (Mountain
black soil) b) &R KY/L ¢) Bkt (Dark forest soil) d) &gkt (Brown forst soil) e) (KR EAH
Mt (Swanpy black forest soil) f) 77 A Z#kt: (Glei forest soil) g =/EARMR T (Skeletal forest soil)
DT ODINZG3T, ZIVENOREZ BN LTz,

By (1963) 1B HHIKOSTHIX ) & 2 O ZEI X3 DR 21 T72\, £ D7R)NC I OMgZ Bl 158%
R b, etagpikt, Bt RErHEEIT L, S 5I218 OfFFR T,

X |TRATZ L 912 1947 £ L 0 EAEROHRMK RS 2E I CIT2bn s L9120, BRAKRTY
1954 L FEhiZnd £ H1Z7eo7, ZAUIUXUITE~- X 912, TR ZHGRE Uz 89T X 5 ARG
MRV CTH D, b HAALNLRNC A EE TIXAE (1933) 2SR THEEE b R~ HEs & ORIREAFZE L LIW
EHERT DI, HE & ORNTROBHRNRSH D B LT-DIFF4TH D, THUTBIE T/2biv b Ko7+
DFFETIT <, FIHORE, HEE THEOBE L WD Z & THRIZOWTTHZRY,

FI-TFH - BAE (1951 25 b R B RIEMHO T OV TAIE OEM A T ~IVEIZXSr L, TR
PEDSIRLS (pH4. 2~5. 0), &k A2hEE:, AN ENZV AT, L IVALSEMEL S5 < (pH 5. 0~6. 0),
INHOFEORD TO7RNT EEFEE LTz, Ll 1955 4FL 0 MREFTFOFRE|C X 2 HnE AT e - C
EAWEOHEZFHA L, TR L5 ENFERIETE 5 E Tz, ZORET 1955 4F X 0 A 1%
TSR (EERESTEA MR 1956) & LT 1964 FF TIERR STV 5, EEARTHIE)IERFENE D
1 (WP 1956) ZFETIL, £ 6722 GENOKRDOHEN S (BKEFT 1957a, 1957b, HREFIT - BHEE
AR 1961, PREFIT - EJEARR 1965, AREFST - FLIRE AR 1966, 54 - AH 1961),



Vo AdtimE O3

A B Lo

1T 1955~1962 FEF CIHEAMREF O HEERAICEE L, TN X 2 HERAEERT 5 )7, Ot
FHOMNCT D E &I, dWREISEAET D RO/ T bk, £ 2 CAnmEIcE b A £ L)
THBEDEDLEBICRA,

WAL (BRILE) R O/NYTES (—ENTEEEIC X 550
VS AR L Ba, BB

g9RCE 0 Bc (d), Bc, Be (c), Be(@, Be (w)
WA Bp (d), Bp, Bb(g), Bb(l
golmeE v Be
o ) BF
NRYIL (PALE)
R Ry Ppi, Pon, Pom
T I Pw
754 Pa
Bt B84
SRR AT Bic, Bb (@
W Bb
G A e Bb E
wmoME o B
774 (G159 G
FeA

FEE (Im F558) Im
gk (FQ 5 1-18) Fd
A (Gr 450 Gr
BatE Erftsg  Er

B Rk LI/

KB (1951) 12 84UX Be 2D 15813 Ba - BBAOD L 5 I ZFEMERUEEOHERS J5860 DAV, AJED NEE
721X BEO_ BRI B GRS (Nutty structure) 23EBLDIVTWND DT, THEOKI ARSI HITGHFENED DT
bA 9 LT, T OERSLIRAEE JIEE 7 TR K KR L9 < UBAS- IR 1959, AREFT - IE) 1= 4K 1965),
KB AR P EIEBE B Z OfEOTX 2J5IRIE, RiEOWERE D Te LARHAZ &3 L TR B DKy
WNIZ K DT A D LB Z T, FEIIZ ORFEEDIET H 1% Be MG W 5 ITHFH L7203 KEL
DN LT L HBHLNIFEETRWHOHH Y, te LAV EEbs Hoe, £z



Ba « BBRUZITV MR O L OB H LD T, ZOFRZEOREIZI VST DL 5 7/ Vgl w2177 -7,

Be (@ 2~5mm D7) Y /NS UWERENMREEES FEE Y 10em (fiORS ETHIFZE LTS,
IR HRE LTSS, AoJEld Ba - BBEDVRT X O IRIBIIZRIGENR A DAL, B EIT
IRRDPAEPES 72 EMDHEEZ LT BA - BBEUTAY T2 0 L b g, RO T

/AR & AR I AR S A, 2 OmfEI RO TR0,
Bc © ESLIMES A~BREIZIEL T 528, & <IZAKED 10em WAMNTHEK BEICZ2HIZL
e3> TR 2D, LLAZ ZTIIANPREISES 725, HPHIEE TR X<
FET D, ZOTHT LT UDE R HIEAL I TREIEMRH-OFR 272 LT\ 5, 7
W (1957) (LR T~ U BIHEEA P8H UMRAASOAR PR Z R A~723, Z 0183 B
@R AR Massive) T, ZZ TV Be (c) BIEIFALNEED LD THD, 1T
HEIZ72->TBD (Compact) BLEFTIELTWD (AR 1960), 1A (1956) 13 Be-e il
TN LR, ZOCIHE T (Clay) @ C2FDLIZHOT, EE DL compact (UE)
DB Th D,

Be(g) @%ﬁ%ﬁ%@fﬁbﬂéﬂﬁﬁ IO TR/ - L3, ZOHA, Al (Grevel)
MRAT S L1@K « BN L 720, MROERLRIFIC/ D, Ziulidi<ns A
IFEECH D) <E1/\5;F75>§>ZD< BT (RFH 1958), AREOEYMITIBAL TWDH0%
TV EMG &IV LT,

Be w) S ENTHIRATZ LD ITREUT ZAUL B ¢ B3Ik 5R517) %3%$L PE7Z L35 2 BTV,
ACHREN TV E T s B E O R - e b D372 <, 29725 LT Be Aol
Hw HIASTLE D, I TEEITABEPILCOATBEICIA L, ZhAHIAES,
BIEIEE OO S D% Be W) L Lz, KFR517D B o0 fﬂ A
HDOTHD, HETRRD LTI N R~V oEE I bmE, ikl Koy
EHD Be BUTLEATEIL TV D, FREHTED SIS RZE LTV,

Bp(g) ZHUEBe (g) Mol ZATHAALZ B0 BoRUCHBEDIB AN L= HETH S,

Bb(pD) TEHRO HEHEE IS L RETHHET, A0 FEEIEBREO LIRSS

(Plate structure) DIEE LTS O THD, FEHIOARSIAMT S  F L S FUmFE D T

DI,

Fd ZHUTIIRO ORI EZE L, Wi D)) ORI X 0 HERE L 7ot (Flood plain)
DZEThHD, ZHUTTTITLE (1956) BSHWTUWZMAT, £ EREFRTH D,

C O

ZAVE TR RPN T N CERA RS TEERA A LIz > T LT, T OREE, kT o
SR & DEE /e AT 4EO LBV TH D,

Z AU ZTAUTFRARERE 202, 865ha D) HHh o & LV DIMEERM L TRIED 82. 5% % L, X%
WONKEALD 7. 3%, 2ETD 6 2% T, BEatit 2 3% LD, ELITRRIARTTA131 %I
KT\ RAE “Cébé OF VBRI AEEO K ZE 72T Z L IX OB CHH SN Z, L L Z ot
Mt IR C X0 A OEISIC D DOFEND Y, 1EAL 32, 0%, JEHR 27. 3% &\ )NER 21, T%, TERTE 19.
0% & Jarb Lﬂ \Za (FED %), Fi[f—HkH Catadih 0 5D 2 EG 2t L b &, EIETIX94. 2%
TEI 92, 9% & BERLALTIIERINC Z OHENRZ, L LIERTIL80. 3% &0 72< 720, X5ITEM



PETIE 63. 7% LGt ED HD DRNEGDD LT\ D, DFED b & Tl D K 5 ITfhod HHP78 =

Z < BT,

S BT LD 5 BHTIE BD » Be A 2(RD 87.7%% (58, 720534 Bp (d) -
JEI 18, 4% THHDITEREIE TIL 25. 5% E00%< 0, EHRTIL41.

1%,

DI3TET

- Bo U Ci3iEE 20.
4% LFELIHNL, SbIc

fi@BE Br B CIE 50%NERICHH SN TW5, ZHUZx LT Be B CidEdt 49. 1%, 1EY33. 1%& %W
6. 4% L L TND, F D HERICITEEMED Bp A HiRED

DIT, EFEFET 11. 4%,
BE - BFAZAZ O L GEAL - B8R T B ¢ AU 835 955

ERTITEHIZ

IR, THUFER,

EHESSENOS

ORI < LHHRIO K IR Ay
ZO o TER - EITE
I ANTRIRE LTS 1 %Iz 03, ZOREDNER 87, 1%) |
o3I, WERREZEATLFRICEBETINOEETX S, eEltcd 11, 0%D 7 7 A )3

LHETHD,

PFEFZ

Lower ( ) is % to areal divition
I D ARDE TR Z LML H HH T 5 - Q:TE?)ZD
R UTBERENZAH TS 0. 8% &7,
oy E O TND, LovLiER, EHIZHAFEL, ﬁV\U%\f@ W2 LTS b RS D,
B HER - BREEICOAR BN TS, £0 9 B THIERICKESY 91, 5%) ZHHTRY, Tiuxl

AL Y EARiC 47, 1%,

FaR THROMIE AR
Fig. 4 Distribution of different soils in the areas surveyed
Iﬁ“ﬂ B s g L T B w W o
egion
e . Total Northern Central Eastern Southwestern
Type of soil

% o & A+ (82.5) (94.2) (92.9) (80.3) (63.7)
Brown forest soil 167, 467 (100.0) 53, 722 (32.0) 36, 330 (21.7) 45, 674 (27.3) 31, 471 (19.0)
Ba, BB 9, 574 (100.0) 2, 034 (21.2) 1, 292 (13.5) 3, 129 (32.7) 3, 119 (32.6)
Be, Be (w) 67, 875 (100.0) 33, 326 (49.1) 22, 456 (33.1) 4, 332 (6.4) 7, 761 (11.4)
Bp(d), Bp 79, 027 (100.0) 15, 883 (20.1) 10, 606 (13.4) 32, 713 (41.4) 19, 825 (25.1)
Be, Br 10, 991 (100.0) 2, 479 (22.6) 1, 976 (18.0) 5, 500 (50.0) 1, 036 (9.4
N NV (0.8) (1.2) 0.2) (+) (1.3)
Podzol 1, 458 (100.0) 687 (47.1) 96 (6.6) 5 (0.3) 670 (46.0)
2 & L (2.3) — — (7.6) (0.81)
Black soil 4, 735 (100.0) — — 4, 332 (91.5) 403 (8.5)
7 7 A 0.9 0.4) (+) (2.9) (+)
Glei 1, 866 (100.0) 205 (11.0) 11 (0.7) 1, 627 (87.1) 3 (1.2
T (7.3) (1.8 (0.5) (3.4) (22.7)
Immature soil 14, 512 (100.0) 1, 053 (7.3) 190 (1.2) 1, 958 (13.5) 11, 311 (78.0)
= ® * 6.2) (2..4) 6.3) (5.8) (11.4)
Erosion 12, 827 (100.0) 1, 378 (10.7) 2, 474 (19.3) 3, 282 (25.6) 5, 693 (44.4)
& & (100.0) (100.0) (100.0) (100.0) (100.0)
Total 202, 865 (100) 57, 045 (28.1) 39, 101 (19.2) 56, 878 (28.0) 49, 841 (24.7)

&3 Hif7 ha () NIT% FEOI R L 0%

Unit ha () is % Upper () is % to soil type
TES T HUER D%

JERTEIC 46. 0% & F DK

MALTWD Z L L, #E JOZEIRE R ED 6 YIRE DR E 2 B
HIEAEHRLNIRNTHIUTH D,
IRENTHML TN D, & <ITHR

FHHNDD, TAIUTEMEEE THIEDY FIE L TOLEBITK MR L R0 DT, 20X 5708 ZAIZ
FSHELIZODTHD, ZDXIRTTAIT EEME Y FHLHFOBERR ENRHRHD,
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Fig. 15 Rate of distribation of defferent soils

KRATIFEAED S BT 3% HEDTND, ZOREME
MIDSKIIPET, & ITKILBEL W 725 b O, SEITKIK
O DIETIRA~T= X 912, AHEEAS T Ly kil
) CREOITWD T Th D, LIzRN->TEDOMALIER
P (78. 0%) D iowp DR « B Rl kT 5 AR N
JEEIFNZ S, L, sEAEHEIC 7. 3% by D ARSI,
s e ED i’ig%ﬁ\ L, SXCHUTLIDR-L9

\CRIM DS GRS, s, TR & LD TE AR TR e 1
RSN b, 9’%‘/‘\ W2 X0 TEAERGDSEN, B ERE

DVPRE RANT HNRNHE DT, FEEOBIZZIND ZTe LAKR
T LTEVHONSTTNEYE THDHEBXTTDOTHS,

RELLRAELELT6 2%LHY, 2720 %< AT DRk
72T H D, ZHUIEE NG T D0, FeoThiEm
P (44. 4%) \ZZ\ O DIE S E TR~ & B E <
T B KILIMED I TSR T L X O OT2ORZLE
TIRAELSLT L, ZOOISERPEORRTTE T2 KL
HHEANZ < T2 b0 EEbivs, SF 0 H LWHLIKZ KL
HHIIARRA L 720 TIHRE T2 0 o9, E7EH (25.
6%) (ZH W OIFIEH-TE 27 U g, & < TR
BEPNTKILR DR HERS U T-H N S 5720 TH D (G 15
EE SN

VIED XS HERID5A0T,  [8 USRI K D AREERER
5o, EMRO AR b I8 5, Tebbil
A - YR (1956) IR LD P T Be FlAzgu &
IR EARROWE BREFT 1956, 1957, AREFT ) 1EAHK
JR 1965) TH, BT 519 T BB, Be, Be(w), Bb,
BE, BF, G, BR7ETSREMEDR KV IV



IR B, HHAFR DL\ Z OISR 2 TER G D S < 3855 U7- Be U HEERIRL i 5 L LTV 5,
FHEF (1963) O THIEBITITKILET 2RI & 52 THERL <, 2D ORIt & 272
LTI Loz Ebns 2, FHUIREAEAHELT 2 L0, 7ol Z O ORI ITE T O
T (REL) oAb, KUECHRMNEY LD YR TRINDL R R ANTEAEHBIL TNl &%
O LT, Z20fM, EWRO TG RES (A ARFHERR 1957, 1960, T 1957, AREFT - 51
EAR1965) LHES LAET, WER~ZAGmEIZRT D OSSR OB IS 2 b 0 L b b,



VI TEFR OB RS

At %= M HE
(1) pH

FE X FEe< 50cmETOpH (H20) 1Ml L5 16~19 KFE TR LIS, T OfiHIx 4.4~6.9
2B LS Lo L 20 pH I3 RS0k L » TR 2 L b A0 T F 3 19 2 212 50cm F TIIHIE S
A% O TR L7 O CRIEZ T2 » Thrdz, £72 2 2 Tl U7z BRI 6 D FREE D2\
® (10 JLA L) T, L7203 o TRk 138 CERI O D7 OIS L7l o 72, LUFOR DA BRI U Th
%,

a THRCIAHFER

FPEILTIIE S5 FTRT LBV pH O’ Bo o 5.29 755K Be(do 4.56 Tédh-7-, £7= Boil
%[ T BB+ Pp,Be(d),Be, Bew)RH{iiL y 4.5 75 5.0 LL FOHIPHTH Y Bp L Y pH OMidMEN -T2, 2

TRIELTINDOOMICEEDENRHLNE D

HHE HERRIpH (GEdh) Mt BIEETIR o Tz, FOFERILFER D FIZ
Table 5 pH values of each soil (Northern) RLU7E 910 Bp & H-E0sE 1 B L=
+ e A FEIE RS | AR oofi, (RO POl #eR) 010850
Type of soil (m) (o) (CVI)  meni ¢ OEEDIEBICKENDT [2hE
EB (‘df)’D igg 82‘; 1611051 NOZETFEIE 0 ORMEM N DI Sz b DT
Bg o6 g 51 HoHILNIEBETTH LN TES, SEVA
Bp 5.99 0.46 875 L O FFUTAMES D) . £ DIFHBe,Be (w)
EBe (d) BB PpfiL Be (d) BEDEICH
Bs-Pp FENIHDBNDHDTINEREE T U >ED X
Bc(d) % sk Tt B,
Bc %k sk sk ok T72bb
Bo(w) % 3k 3k 3k Bp (529) >Bc (4.96) =Be(w) (4.95)
Bp KA CGkk | kekkock | ckokkk ) skockokok =BB+Pp (4.87) >Be(d) (4.56)
1 L 720 Bedifmio I 1 0 A
Lype of Be-Pp | Bo(d) | Be | BeW | BD ) - veem o H g Byfl6.29)
e R 75t < Be(w),Be,BB- Pp HOMICIZAL
Symbol Values of P DENIHGIVIRD > T2 08, TR D Be(d
o 0.1~0.05 (4.56) T H - & B OF D MR
% sk 0.05~0.02 ZEEIRLTND,
% % % 0.02~0.01 ILITE6 BITEROEDTHDHMN,Z 2
% % sk % <0.01 T oY, 5.00~5.30 OFLH TR
*  ZNBORFIILL PRI L TH 2D THIE L SEITAU S, - P iEOBD 6.26) T Be (w)
T, B (5.05) &ORICIE P=0.05~0.02 O
Symbols used throughout figures, CHEDER T

ingly th 1 1 .
accordingly the rest is omitted %1 Bp 5.26) =Br(5.22) =BB-Pp (.18)



=B

¢ (5.09

Be (5.22) =BsB - Pp=(5. 18)=Bc(5. 09)=BcWw)(5.05) £ 72 1),
4725 BD (5.26) >BeWw) (5.05) & FHEN D, BRBERTOMIZES 7RO LB T515 05 5.3712H7120,

LA ETRIL TR Y, RN L 5 pH OZTRE L TH R AbIRh Tz,

He#k THIWIpH (ER)

FeF THWIpH (ERIM)

Table 6 pH valuesofeach soil (Central) Table 8 pH valuesofeach soil (Southwestern)
o R B fE | EERE | AERK o R | EERE | AR
Type of soil (m) (o) (CV.%) Type of soil (m) (o) (CV.%)
BB - Pp 5.18 0.43 8.3 BaA - BB 5.12 0.37 7.2
Bc 5.09 0.50 9.9 Pp 5.03 0.33 6.5
Bc(w) 5.05 0.38 7.6 Bp 5.69 0.43 7.5
Bp 5.26 0.46 8.8 BE 5.52 0.42 7.5
BE 5.22 0.43 8.2 Im 6.29 0.34 5.4
Bs-Pp Ba - BB
Bc Pp
Bc(w) Bp dkokok | ksksksk
Bp %k ok BE seskeskek seskeskek %k
Bp Im seskeskek seskeskek eskeskek |oskekekek
R T
Typeof | BB+Pp| Bc | Bcw) | Bp Bp Type of | Ba - BB Pp Bp BE Im
Soil Soil

FTR HEIpH GER)

Table 7 pH values of each soil (Eastern) ZIUCKH LT E 7 BT O IS 8 TR
e R Py R RS | ARG Y o1The ) LRI X BERH bR, ThEE
Typeofsoil | (m) (o) (C.V%) LW THDE 6. 29>Bp (5. 6 >Br (5. 52
o o2 o 20 >Ba-Bp (5. 12)=Pp ML 72y, J7¢bb Ba-

Bb 5:28 0:86 6:9 B & Pp Y & ORNTITZD 2 S, D HF5E
BE 5.37 0.33 6.2 PO Bp, BERAHZRLD Ba - BBHHS® Pp Ao
B/D-E 5.25 0.32 6.2 HOLVREL, £KIIKICHAET S Im BT
S &b REWMEER LT
b iz k5 AER

il ool LB A R Bp Al BB - PDAUC, £ ZOME T, Huk T L OFEAHIE L TR,
ZOFRERITE ORI L= X 912, BoRICIIEm O A0MUo R L Y pH 23SE WA EMEEZ R L TC0D, D% D
WEETE (5.69) >iEdb(G. 29)=iEH((. 28)=iE45. 26)L 720, F7- BB« PDACIIALEA O H) MO Hitsk I v
K<, b biEmG. 22=ErmtG. 12)=E56. 18)>1Edk4. 8D LY, EALDIHNE L AR & A3
Bz, ZOfER L TEALDT & D Be(w) Tld, £ OMmFEIZZEN 2 <, 723 BEAICHIER (5. 52) >1H 5 (5.22)
=E#((B. 37 B L RIC X O ITEREZ R @ -7, Be B CIIHilEN < b -7z,

INERE LTS 51E, WU Bp BUICHIE = LI L CA% L, Rt Mot X v &y vil, >F
DERPEATINZ E SN/, F72 BB« Po R CIIEIL MO R e~ TR Mlll, o W BRMEDS R -



72, & L CEMIETO BB & PRl & ORNICITZED72<, pH TITZ D

DOFERZFRRIZE 2 TE L2720 H I

iz, 72BB c(w), B xS CHHIEZEIA LN -T2,

Hok pHOHEGERE
Table 9 Thelsdtestof pH values of the different regions

E e E e
North— (Bp 7] North— (BB - Pp )
ern ern
entr Central
Eastern Eastern
SEIE) SEIE)
South— | sksksksk | skoskoskosk | skoskoskosk South— %k sk
western western
o | B g s | oo | IRy g | H IR |y g | AW
. North— South— . North— South—
Region Central | Eastern Region Central | Eastern
ern western ern western

c BEIITLHER

% 16~19 }F Tz

EIZ pH ORI L DB AR LT, AU LAUT RS L O = L1z s A

N VIR IR, FERC 0 T/ 51 Lizhto
o e TENMEAZRLTOS KD ICBbN S 0RTH D,
v oh Y (2)  [EHEREE (1)
520,48 0 TR pH & SRS 72513 RO RS < 7251 T,
e b A ’ 22 OHEEE LCHBINC B L T,
p8e 8% 2, " 5520 BUTRL7ZE 912 y1 DA 0 ~10 OFPAICAD SO
b B PSEALCIZARIAD 39%, TR TIE 49% & ML FTh DI
SO HCIE 88%, JEFATITI 87% & KHAH - ORPAIZAST LE
3 a5 . VMR A RS S — T O bl - sk, B - EREES L < L
g “'*G‘c .0 TWD, FIEEORO/MGFIPH G R X IR Uiz X 21k - g

° T & bl MITE COMT 2 ANEH - ERETECIEZ 0¥ <
SNDE ZAETLIME LTV, ARBBAic L 525 b4 b
2 W% LERTE, BT B LY FRIZARDICLER-T, T

SR e S Sl it LDy ORBSETLTOERICH SN, TR AL
Ao en Bl RN FIBIC A2 BT LT3 THIKR LT A 2R LT

Ll SR

LI T s LD TR LT

brmh-.»h wzed theoughow all figures, therefore,

the rest is amibbed,

WIsE AR pH SRR
Fig. |18 Profile diagram of pH valises of éach sl
4 Morthernl



Do ZNHD T IR OME & b BRI, FmEdk -
TEHRAMMOHIEI LR TE L @SV O R R Uk L &Rz
REERSH S O L Bbihs, T/ bhiEi - R Tl
KN DL THHDITH LT, Lk
RN CERAURERE, F7IIHEE SR EE R LEE
KA, APERADSEYVHERE U7 ik L D TE QAR L, &
DITITRUEDN IR O T OHERFIERED 3 fRsE <, FatehE
FRIC L AR B U A TS B D L b s, 7B
NHIZONWTOEERE, WTIUTRI DB 0 ThD,

(3 EfEAIK (Exch. Ca)

B L ThD X5 (2 AbHEE Tl E ARIRRE DA A S Hia
IZEST3MHUELES ZENHAHDIZ, EBOSHTTIX
HEOM ERICST 5/~ F TR LTS, L=
Mo TINET T, WROEFDREE U IR /77
POTIUIAEENLZNL 1B bis, 72& 21, 20
(23—t FTRILEDNEGEEN TS ELTYH, R—0fK
FEIITLRBFEEORN S OO F 13D, HZE NG
DIZIIZEITEFNTNDZ LT/ D, LIEh > CHIZE
B~ b CH L7720 Tl — R Tl 2 25
DN, FMDNE D GAITIISERITR OB KT HPHE LT
SR RIS EIIAREE NS D b A D T, iy
DEZE L CERIIERIEAIK, KB, BRI EITTRT
Ao BZEFRNT ImX 1 miEE 50 c mE TO1 87 K
FICEEN TS EER, TR LIZEEL, Z Tk
fatUie, & LIRSS L DER T Z ofEs H
WCATR o T2, ZOHFETTTIZE T (1960), LA (1962)
LRAX B ) XFBIONN R~ YR CHI R

43
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Fig. 17 Profile diagram of pH walues of the
different soila (Central
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Fig. 18 Profile diagram of pH valoes of the
different soils (Eastam ]



£ )
B T '
| o & &
R IRCLT i
# A '%' . &
e o oeg e © B &
| o o 2 go @
=
RIE O
3 =} (=] &
FL - L o
ne g
- % p ooal m®
o | & w8k g
o EOF g o e 5 % g
. e
=g g
dal . & g
| v A1
=3
&
For 8 oy of 23w a0
we o
® op 8 = g 8

MI0E  HEMH pH e i o e
Fig. 18 Profile diagram of pH values of the
different soils (Southwestern)

¢ |' f d -l!.' :'.' .,-,.' .r a g:
¢'"\\’R\ ,. J-:. -.¢ a7 do
T : — ,.c'l—l—"
-
H g =
| F H =i
k gk = el ¥ AsfsALAALL
sise| LY B
Ll | 5-'-" q
« [ - oy
w e o L ;
E, s Fboe i
Fi g LT T
Y ==t e g Al
Bl = s
=
. B
—FT e
i == "-‘mﬂﬁﬂx'&,a
Ao l 43

20E bk R 0 AR R

Fig. 20 Profile dingram of exchange acidity of
each region

T

o LI R THEDOZEDFE DIV O

& ORRE G LB W= H D TH D,

a THRZIAHFER

FPEILTIEE 10 BIORT LB, Im X ImES 50c mE
TOHERE TN T DEHREAIRDOEIL 0.3~0.7k gl
7250, ZaEHD EFFEMD BN 0.306k g THo &
pia<, MO Bp 78 0.704k g T/EWZ LI 5,
LR TLREEIT) T THRL ZOMEIIAEDZENR
DB, Be (w) B & bR -T2, Lz
Do TIORELY

Bp (0.704) >Bc (0.306)

Bp (0.704) =Bc (w) (0.396)

Be (w) (0.396) =Bc (0.306)
EWVNH T ENRNZ D,

OEVLGEROEDOTHAN, # 11 RIORLIZL I, T
YV 0.3~0.5k g D&EIPHIZH > T, Be (w) B X v %
W DB, TE DREFI IR B OZEIA LR DT,

FIEROLOTIIH 12RITR L LI, BELZ£0.3~0.7
k g DFIFHIZH > Tk - HE WV ED Y 1370, F-10%
ANZ X %743 BE « BF & BeBOMIZOH DT NI BT,

ZNBITH U TTHEMTE TS 13 ROR Lz X oo
Ko TERALI, BREDREE B« BB & Bp L Br - Fd
B EDOMIZIFAROERALIRL, ©FV Br - Fd (0.594)
=Bp (0.468) >Ba - BB (0.176) LEEh 2D,

ZIVE TR I IESM A K O E e Tl B
BHIETERD IR T hNEdl, TEHE, Eﬁﬁfﬂﬁkbt#

MRBDO B, VI HBA < BB £7213 Be D K9 1ZHEMEDN B
D & OANEEZRDBe W), Bp, BE -BrAZAR Ptk v /b
TRNZ EMHBMNE o7, E1FV ) HODEHDBA - BBAN



H10F%  HERRERYEAICE (BT
Table 10 Exch.calcium content of each soil
(Northern)
o8 A S | R | ARREK
Type of soil | (m.kg) (o) (CV.%)
Bc 0.306 0.465 152.2
Bc(w) 0.396 0.327 82.5
Bp 0.704 0.587 83.3
Bc
Bc(w)
Bp S
T % W
B B B
Type of soil ¢ ow) b
B11E HERpEE AR GER)

Table 11 Exch.calcium content of
each soil (Central)

o RS | U | AR
Type of soil | (m-kg) (o) (CV.%)
Bc 0.317 0.306 96.5
Bc(w) 0.492 0.342 69.5
Bp 0.370 0.283 76.5
Bc
Bc(w) 0.3—0.2
Bp 0.8—0.7 | 0.6—05
1 s m
B B B

Type of soil ¢ ow) D
X, HEREA < VIR L7-JEV VK ILED 1280320 -
Do

b sz k2R

ZNENOHERE I8 U Tl LTS T T Bp e T, 2l Ko TEHMEAIK
DINERIE LTe, ZORERITH 14 RO LBV T, AEOHIAN 2

F12Fk  THOREREME AR (ER)
Table 12 Exch.calcium content of each soil
(Eastern)
o R | R | AEMREK
Type of soil | (m * kg) (o) (CV.%)
Ba: BB 0.448 0.325 72.5
Be 0.199 0.199 52.8
Bp 0.319 0.319 54.7
B/p 0.342 0.342 52.4
BE - BF 0.343 0.343 46.5
Ba - BB
Bc
BD
BI/p
BE - BF *
Resit
Type of | BA * BB Bc Bp B /D BE -« BF
soil
133K TEANEREOKE GERIN)
Table 13 Exch. calcium content of each soil
(Southwestern)
o R | R | AR
Type of soil | (m * kg) (o) (CV.%)
Ba: BB 0.176 0.011 6.3
Bp 0.468 0.400 85.5
Br - Fd 0.594 0.483 81.3
Ba - BB
Bp *
Br - Fd % sk
1 e A
LHEBR Typeofsoll | O | B | Breld
\CHIBEZED N B D 0 &

SABNhoT,

e, EIbCH S Be, BeCWHTHENEN P=0.9~0.8, P=0.6~0.5 TAEDZIT72<, Ba - BBEIZ T
P=0.1 7°5 0.05 THEDEND T2, ZD X HITHMIRITOR, Lo

EH (0.448) LiEmvE (0.176) ORI
HIERITE & JER TN LD

DIX, W2 EROBRESREN R 2D D EEZ BN,

R FELATENABEU T, Lt 50c mECTOMEE YL CHEIE LAY, FH15FRIRLIZEBY T, &
9% (0.138) &iEFEFE (0.101) (BT : g/100ml) & ORICOIENE B2, JHUIS T hik~ 7z X

NI E R L D> TWNAHDT, JEFENE Tl Ba « BB, Ppi7p & OwMHARINEYRIZ TS (GEFE
IRILTC, R TIEROLK 2D U3 FRD 7.3%I2T X720 720 ThHA I,

@’C“&i Ba -
c

B, Pp#lns
SIZLBER

AIRD 20%!



#14K #gGEORTE (Bpil)
Table 14 Thelsd test of calcium content
in each region (BD-soil)

B b
North-

ern

SERE S
Central

0.3-0.2

B

Eastern

0.5-0.4

0.2-0.1

TEFPE
South-

western

0.3-0.2

0.7-0.6

0.5-0.4

Hoo gk
Region

E b
North-

ern

Sl

P
Central

B

Eastern

SERE )
Southw-
estern

TR EHAEAIK DOTR S B3 A % 55 21~24 X FE TIORL
7203, ZAUCEIUE B0 e mETTIE, FoMidch ey Zo

ZAEHHER

EHD

ZEMNTE o T, T2EEdL - ER TR

JELY TR DIZ LR~ T, R L Tnd L)1

bz,
(1)

a TR

()
XD AER

FI6 R IEHEAIKOSE LRI C X 9 1oEdeoE/p i
FNZDOWT Im X 1miEE 50 c mE COHEFEIZ &G F DR
FEEZEAHLE-bLOTHD, Zhuzk s L Be, Bcw), B

BT s 11.0k gfRT, TR0

X HAEDET AL

153 HusdE H K

(Gt

Table 15 Thelsd test of calcium content
in each region  (All soil types)

Hoo
Region

RS S|
(m -+
g/100ml)

TEHE R A=
(o)

JEEREL
(C. V. %)

H o Jk
Northern
SRS
Central
SR <
Eastern
SERE )
South-

western

0.120

0.138

0.123

0.101

0.138

0.145

0.110

0.148

115.0

105.0

89.8

146.5

SR
Northern

B R
Central

BOR

Eastern

SEREE L]
South-

western

® ok koK

Hoo
Region

E e
North-

ern

1

Central

K| IE

Eastern

SEREE L]
South-

western

*’

ootz FULSEITRIERO LD THDHN, 22 TH 9.8~13.0k gD#EiH CFDOMITA

TR (AL

Taﬁemi Carbon content of each soil
(Northern)
+ o R B E | RS | AR
Type of soil | (m - kg) (o) (C. V. %)
Be 11.60 3.31 28.2
Be(w) 11.38 3.31 29.1
Bp 11.52 2.44 21.1
Bc
Be(w) 0.9-0.8
Bp >0.9 >0.9
1 e A
Type of soil Be Bc(w) Bp

BOETIES AN oT, & ZADPERTITH

ORI &

F7- Ba BB MO L BEOENH - T-, 77205 B /D (14.94)

18 #

F1TFR  TEORIRGERE (EYR)
Table 17 Carbon content of each soil
(Central)

+ o R E B | RS | AR
Type of soil | (m - kg) (o) (C. V. %)
Bc 10.96 3.40 31.2
Be(w) 12.48 3.35 66.9
Bp 9.88 2.48 25.1

Bc

Bc(w) 0.7-0.6

Bp 0.7-0.6 0.6-0.5

1 s A

Type of soil Be Bc(w) Bp

212 Ba « BBHITI 6.44kg Th72 <, ZAUZx LT B IDITIEB L% 15kg bbb 0 137013722 <,

=Bp (12.12) >BA -
R THHEIORIRT LB BLZ 9.0~16.0kg DFEICH Y, BEDFEE, EHREFL X D2 Ba - BB

Bs (6.44) Lt725,

=BE- Fd (14.05) =Bc (12.25)
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[A U BB CTHitlER = S 12O LTARD LHE20RD L
INTEHNEAIK LR U< AEOZEITEL AL Do
77 L2298 U C 50 c mE ClZElbn iz
FTARTE L TR LTEORE TS 21 #FORLEZ
EONTHIRIC LD HEDOEIALNTZ, Tebblng
FLOTHDE

PG (3.75) >iEdL (3.26) =iEH (3.06)
EFEPE (3.75) =iEY% (3.31)

H18F%  THIURIIRFERE GER) F19F£ THRGRGERE GERTYE)
Table 18 Carbon content of each soil Table 19 Carbon content of each soil
(Eastern) (Southwestern)
R B g o] mme | R OB By o] meme | e
Typeof | (nkg) | (o) (C. V. %) Typeof | (n kg | (o) (C. V. %)
soil soil
Ba- BB 6.44 2.97 46.1 Ba - BB 9.26 4.62 49.9
Bc 12.25 3.14 25.6 Bp 13.75 4.68 34.0
Bp 12.12 5.19 42.8 BE - Fd 15.65 4.34 217.7
BE - BF 14.05 6.06 43.1 BA - BB
B /D 14.94 4.73 31.7 Bb %k sk
"Ba- BB | BE - Fd %k sk %k %k
Bc % %k %k T e A
B oo Type of soil BA - BB Bp BE - Fd
BE - BF * %k
BI/p %k ook sk
=
Typeof | Ba-BB Bc Bo | BE-BrF | B/D
soil
DT E SEREOERH T,
TbbIZThH
BE - Fd (16.05) =Bp (13.75) >Ba - BB (9.26)
EWVWH Z LTS, ZOXHITER - JEREE LY B Z 572513 BA - BBRIOEMRIO T, fthoo 382 g
L TGO 2N EsohoTz,
b HmlZ L 5 7= 8

H21F%  HERIREORE (&8
Table 21 The lsd test of carbon content
in each region (All soil types)

2 ¥ fE e "
oo | P e | R
o o,
Region & /100m)) (o) (CV%)
S|
Northern 3.26 2.43 74.5
SRS
Central 3.31 3.32 106.0
b R 3.06 1.99 65.0
Eastern
P
South- 3.75 3.11 82.9
western




520K HugdRFEORE (Bpil)
Table 20 The lsd test of carbon content
in each region (BD-soil)

E e
North-

ern

SERE S
Central

B R

Eastern

E e
North-
ern
R .
Central 0.3:0.2
g R 0.80.7 | 0.4-0.3
Eastern
SEIE)
South- 0.2-0.1 | 0.2-0.1 0.4-0.3
western
wowe | B L o | g | 5T
. North- South-
Region Central | Eastern
ern western

TEFPE
South-

western

® ok koK

HodEg
Region

E Je
North-

ern

SERE S
Central

B R

Eastern

TEFEPE
South-

western




R (3.31) =il (3.26) =iEH (3.06)

c BIITLHER

55 25~28 [XF Ciatall, RS ZEICRBOBE IR LI LD THD, ZNEHADLEHLMNIEELIY T
JEIZAR DI LTeid o T LTND Z 2 i3oind, IRFEEHEAIKR & LB ZOIE AW 531k
LTERET DO THA0G, Hlliddy HEngn2 Licke s,

4 = F NV

55 22 RITR LT DIREILD THRI T OBFETH D, ZD4ET 0.8~1.0kg OFIFHT, MEDRER I
SORNITHEDZENEL AL Tz, FIULE 28 RIBEROLOTHS, GREROFFHEITEILE K<L
TW5M Be (w) & BpfY, F7-Bc & B EDRITITZEN AL -T2,

22K THIESRE GEdD) FIEROLOTIIFURIR LT L D IZEDOERIT03
Table 22 Nitrogen content of each soil  ~1.9kg T T ¥, Ba BRI Hfhod +HER - e~ T—F

(Northern) 72l BREDRER T OHHPII 572 B, Be - Fd
+ o A CF B | EMEEZE | ARMREK o4 THIERE GER)
Type of soil | (m - kg) (o) (C.V.%) Table 24 Nitorogen content of each soil
Bc 0.817 0.364 44.6 (Eastern)
Bew) 0987 ) 0334 338 £ OROF B fE | BERE | MR
Bp 0.876 0.165 18.8 Type of soil | (m - kg) (o) (C.V.%)
Be BaA - BB 0.386 0.157 40.7
Be 0.947 0.166 17.6
Be(w) 0.40.3 BD 0.887 0.336 37.9
Bp : 0.7-0.6 0.3-0.2 BE - BF 1.145 0.505 44.1
28 1
ij:p eii SO% Be Be(w) Bb B /D 0.910 0.134 14.7
F23%  THOUBERE GHR BB
Table 23 Nitrogen content of each soil Be s sk sk 3k
(Central)
+ H A | ¥ fE | EVEREAE | ZRRK Bp % % % %
Type of soil | (m - kg) (o) (CV.%)
Be 0.792 0.269 34.0 BE:Br| k%
Be(w) 1.183 0.308 26.0
Bp 1.057 0.310 29.3 B /D %
Be =
Be (w) % Typeof | BA * BB Be Bbp |BE:Br| B/D
Bp soil
1 s A
Type of soil Be Be (w) Bp

RN THBEIZD N2 Edbinol=, £7-BE - FAA3 1, 268kg L EATEY, fMoHEDH D5+
BZHERT, o L LEBREICTEA TV,
b HUEC L DA
THE Y S X TR EHMEAIKCREE &R U & 912 Bp B+ Tt = L IR EZEDORMIE AT T 1455,
W26 FITR LI L 91T, EH (0.887) LIERPE (1.127) DRI DIHIFINIFEN I HIVERE AN > T,
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Fig. 28 Profile disgram of carbon of esch soil (Northera)

WizaE  RECRIM R o R (k)
Fig, 98 Profile diagram of carbon of each soil {Central}
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Fig, 27 Profile dingram of carbon of each sojl [ Eastern)

HEE LEmNEROSNE (R
Fig, 28 Profite diagram of carbon of each soll (Southwesiern



Fr I AN LTI L7 lGR 355 27 RUITR LT &L D18, 2 TR D ZR R b, T ebb

THFPE(0.29) =3E0(0.26) >3EH(0.22), 1EH(0.22) =1E54(0.24), 1&-1£(0.26) =1E4:(0.24), 1EFIVE(0.29) >1E4:(0.24)

2TFR HlGERR (ST

L%,

P25 FK  THEpEERE (ERP)

Table 25 Nitorogen content of each soil
(Southwestern)
+oE R F % RS | A R R
Type of soil | (m - kg) (o) (C. V. %)
Ba - BB 0.702 0.380 54.1
Bbp 1.127 0.430 38.2
BE - Fd 1.268 0.313 24.7
263K M= RORE (Bp)

Table 26 The lsd test of nitorogen content
in each region (BD -soil)

E b
North-

ern

SERE S
Central

B R

Eastern

TEFPE
South-

western

o | 2
Region

North-

ern

JI:iE

Central

K| E KR

Eastern

TEFEPE
South-

western

c BIICLHER
5 29~32 (METRLIEL VIS TR DI LN TR T2 Z LIIREZBOBEE LRI L ThoT-, -7 Hulg
IZE > TZOMEANRSANES L9 ThY, BRI 3HURICHART FE b FREOBRRVIEETRLS, i
(X L GER, JERPE CIEeRIIaBd LT s Lo icBbns,

6 R:203

Table 27 Nitorogen content of each
region
(All soil types)
¥ A - "
woow |7 e | e
o o
Region ¢ /100m)) (o) (C. V. %)
E Ak
Northern 0.26 0.21 80.8
SIS
Central 0.24 0.18 75.0
B R 0.22 0.15 68.2
Eastern
E v
South- 0.29 0.25 86.2
Lg it
North-
ern
SIS
Central
R %k ok
Eastern
EFATE
South- % sk %k sk sk 3k
western
oI g A o | e
. North- South-
Region Central | Eastern
ern western

ZAUTERNT D & X\ TSR Z N2 TR LEE « T3 70 EOWIBEEY, ZHARET vt =7 LKIEIE
THE L CTHEAL 72 b D TH D, Ziutd & THTOREIDMZ Bd, ZONNHERITE 33~36 [XE TloRL
728Dz, BT X AT TR, AEIRAE U CHURIC K D750 0 R E LD, T7abb
EAL  JERTIHZEAEN S %L R THHDIZ, TER « JBFVE TIE I 10%4< FTEEN, Bk - EJRTiE
L FROZUIAHIRNDIZ, EH TEREVEOSEIIT S FRICE S EFESN TV D Z Ei3gEbh,
& UTEMEE TIEZ OMEANEE TH D, KIWEEREE 7L UTETeZ 1RO LT S0IA 1965,

Y1l 1964),



W20l EEEN RO SAE CEIR
Fig. 28 Profile diagram of sitrogen of each
woil (Northern)

Ak

WBE SR A E (D
Fig. 31 Profile dingram of pitrogen of each
soil Eastern)

WB SRR oo (L)
Fiz. 30 Profile dingvam of pitregen of each
snil {Central}

I=

WRE  FESR RO (NN
Pig. 32 Prodile disgram of pitragen of each
soil | Southwestern )
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B B % B M H

HEECIE TABDES ] OEZFRONTEOAMIIHE L 572838 L, filggEDns %2 &0 &Gt b2
LT UTz, b HAATEAN K-> THFEEDRR D Z LITET (1960) 12X D HALMNISITNDDS, HTESK
L7 & O TR~z X S\ ZAMEE OISO TR E W XS I b b Th 5,

(1) BARREBOSTEE (Vw)

a HIRIC K DER

A EFR A58 U C 50em F CITRIE SHVTAEOFEA)TE 28 IR L2 XK 912 80~120 (g/100ml) DOHEFHIZH

DM, TiVEHDH ERGNTEAL - B EER - BRI 20 SILVTWD Z DD, LTER o TIOFLE
IIRETHETHAeL 2 SNk T, 22 H)

528 3% HUHIATHE \CHEDZERHR DI, L L& iESR, B &AM &

Table 28 Volume weight of each region ORI CIIEEOENEL b7,
o | M| e | e TRDD \ \
Region ¢ /100m) (o) (C. V. %) ﬁa‘\it (116. 5) =jaH® (118. 8) >JEH (81. 6)
T =JEFE (81. 3) &L725,
Northern 116.5 33.9 29.1 FIE YRS A A CHIEIL  EREE - BRI
R &<, FI T ORI 2 KKy SN T & 12 K< ETn
118.8 32.1 27.0
Central 2 I EDDIND,
E W b EX|TIHER
Eastern 81.6 29:5 36.2 55 3T~40 [ME TIoR LA = & 1 A4
SER ELRES LOMIEERED LI LD TH D, S & HKIRED
South- 813 29.9 36.8 G - OFIBHREL (D) 13 0. 28~0. 56 OFIHT, ~Of
western CIEEOR S Y, SF RS SHEHT R EO FeE
E b DREL 2D, L LZ oAkl L > TGavy, 72&
North- ZAITE R P OFHEMRENT 0. 81%*** T e~ Tl
erm TRIFTAR Y, FTES & HARIRIEOSAEE & DRl X
H R CRLTEY, ThEh
Central
ERNS O I R B Jdb y= 00840 2lx JIy-x =167
Eastern
0] H R y=—9 +0 Dx rooo=1301
South- | skksksk | skskokok H B y=-—3 37+0. Rx I =14 1
western JEREPE y= 11. 2+0. 15x n =153
Hy ok NiOErth:.lt Bk W Sﬁﬁ;ﬁ LB, = \:’C y=1ES (cm), x=HIRIRAE @ﬁﬁifﬁ)
Region Central | Eastern Do ULV IEFEVEI R Z R b OfEH 0. 15 LK<,
ern WOSWTD s b [ SRIRREDATAE & DRIICITAIBIO D A 2 & 72/% L

TWD, £2ZDBYFRDNT »F 2w Vy « x 13T b 13~17cm TH Y, HUllZ LD KRE 078 1TA B2
Uy,

2 e P7)

a Mz L AZER
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HISERIDOFLR BN EE 29 TR L2 X 912 60~T2%DFFHIC & 543, 1EAL, EHR-Tlk 61%HAi1tk, JEE < Em b
TIX T0%H1#% & ZOMICRL 10%DBHE R H D, ZNERKIE L ThD EEILE EROMICDOHEEDE TS

N1, FOMOHI CIZFNFNABENH> T, ZHEFLHTHLDL EEMME (71.8) >1EE (69.2)
>ER (615) =jEdk (60.6) 725,

b EIIZLHER
EEAI~A X THMIE = & DAL LIRS E DBR TH D, ZHUCE D & EOHIHIRES MG Z LItk - T



ABREI TR L, ZOMBHREIE—0. 17~—0. 62 & 5 29F  HusIFLIRE:

BDOfEE LB, 22 THHAKRREORBEELF U E Table 29 Porosity of each region
@E’C‘%@{Eiﬁ*ﬁd\é < —0. 174%%**| 24 X7p\ oD Hh 43 N TR 7= YRS
F1) S OHICITES L OB, 128 A L7000 &1 \geg“’?t m-% | (o) | (CV%)
LThHELLZAR, ;I‘O hom, | 606 7.1 11.7
FhEhoblaE=lx .
B R
61.5 78 12.7
M odt y=96—1. 2x Vy+x =14. 1  Central
B 69.2 8.3 12.0
H R y=105—1. 3x I =13. 0 Eastern : : :
B O y=102—1. 2x o =17. 6 E v
TEFE  y= 49—0. 4x I =15. 6 South- 71.8 7.6 10.6
L7, y=iES(em), x=FBE(%)Thsd, bt _Western

HATHIEFAEZT HPMIOHIR I 0 /S H7poTC E b

WD EADD, North-
@ FvERE(Amin) ern

P krs7 1 5 1238 « SOl - ERPEIC CiE 5;
HATIURRAD R, BAKIEORRI RS i
DT = Soskoskok | oskok ko

Eastern

IR KB D 2RO B Z LR S BRI
50 %:T:ﬂ%% 45'\’48 i“@ﬂ:ﬂ L/«C%Lf:o South_ * * * * * * * * * * * *
ZuZ c]:ﬂliﬁﬂ %75‘@\’;%‘;”: * ﬁ%f@id‘é < %@EIZ western

PEIZEN T 8. 5E6. 2, 8. 1£6. T%THY, I e[ _— N ERTE

ZHUCK LI 11, 8+6. 3, ARG 11. 8+S. . | North- = = South-
e . . . . Region Central Eastern

2% L7200, BRIEORRE, EHR=1EmE >EL>E ern western

Rbipotz, BRBINIVATCEREEONTYFNAKEL, FEl FEOZEITEFEO L, Eilk, &
g, EHTIEFRBIZRDIC LN - TRORUNEL RDONEPRE 5, URBEOESICE 52k e £ < [F R
THb,
4 ABDES
a THRZLHFER

549 X3k = LI RO ABOE S ZR LT O THD, ek IO, G P E AR
HL, 7Z2RWNCHEEMEEZRE LTI, 30~31 R LI bolLEdL « RO L5 AJEOVERT
HD, TIUL13~21cm OHEPHIZHT=DH25, ZDHHTH Be i3t - & i<, 1EIL 13, 3em, EHR 15. 3cm
THY, ZIUxL T Bp, BewWwHUIvW vt 20em Rifg T, MEDFERITEHIEE 1B c(w)d Bp AL D]
(ZZH IR, Be I ot E G BOZERH 1=, OFD

Bp=Bc(w)>Bc & 725,

T2 32~33 RITFNLHGER « JEHRFEOABOE S TH 5, ZIUTLIUEBeAE 8. 6GEH)~9. 3GHM
PEem T FNE 10em L TH57Y, Bp, BE:Br, Bh—rf72 8Tl 30~40cm HdH-> T, ZHHOMICIE
INENHBDZENHR LI,

T/ HEHRTIE BE-Br (42. 9=Bb-E (40. 7)>Bp (31. 2>BB(8. 6) L7321, HEFE T BE-BF (44.
2)>Bp (31. 2>Bbp(d) (15. 6)>BBO. 3) L7272, T72bH A BOEIIRANEO T 10em LUF, @M
DAIHETIE 30em 78, FHEIEN HIEMEDO SO Tl 40em LLEE 725,

b HUEIC L HFER
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30X WA REOES (GElb Fa2Fk THAMIABOES (EK)
Table 30 Thickness of A layer each soil Table 32 Thickness of A layer each soil
(Northern) (Eastern)
+oBe A SE B OE | EEERZE | ZRERK +ToEe A SE ) fE | EEREZE | AR
Type of soil (m*cm) (o) C V. % Type of soil (m*cm) (o) C V. %
Be 13.3 3.0 22.6 BB 8.6 3.2 37.7
Be(w) 20.9 5.9 20.3 Bp 31.2 13.4 42.9
Bp 21.1 59 28.0 BE -« BF 42.9 9.0 20.9
Be Bb-E 40.7 7.9 19.4
Be(w) sk ok sk sk BB
Bp % % % % Bp % sk sk %k
1 s A BE - BF | sksksksk | skksk
Type of soil Be Be(w) BD Bb-& %k sk sk 3k
=
F1E  HERRIABORES GER) Type of BB Bp | Be-Br| Bb-E
Table 30 Thickness of A layer each soil soil
(Central)
St IR B i FRE LA FORS GER)
Type of soil (m *cm) (o) C V. % Table 33 Thickness of A layer each soil
Be 15.3 3.4 22.2 (Eastern)
Be(w) 20.0 7.0 35.0 T T B | s | AR
Bp 20.4 6.4 31.4 Type of soil (m -cm) (o) C V. %
gz o o BB 9.3 3.9 415
Bp (d) 15.6 7.0 44.7
Bo - * Bb 31.2 10.2 32.6
R Be Bo(w) Bb BE - Br 44.2 12.0 27.1
Type of soil BB
Bp (d) % %k %k
WE S HS@md S Bo R Gl L C A% LiEdk 2. Bbp koksksk | kokok
lem, JEH20. 4em THDHOIZxF L CGEE 31, 2cm, BE - BF | skskk %
EFEPE 31. 2cm & Z OfHEIZRC< 10em DR 5, T
DIUREEORE 2l 2 TIT7/2 5 £ TH7/2< EHREB1. Type of Bs |Bp (d)| Bp | Be:Br
2)=EFFEE1. 2>kl 1)=1E%420. 4)&fEmL sl

TELXRR0,

RBABDEED/RT Y (IR HYo) 2 75 L [ U Bo A ¢iEdk(28. 0), 1#EJu(31. 4), ERIPEB2. 6)DIEIC
KEL 72D, IHITEHME2. 9 TIFEMITHERK L TS, DR U THHIRIZ L > TR T YR kho
BHHZ LT,

G *

# 3 4

X TEALD 1 SFAXTH S, Z AU LAULEFE22~50%, #EAH20~60%, KHH8~40%DEICH 5, Zi
(kL CEE AL [XDiE R CIEERE < AFRITEALE HF VL7208, IRARDS 35~65% &S00 Y, ZAUTK LT
52 XD B CIEERRD320~35% & F DEDME L FENA, HFH « KANTII AT YR RE <, (i H10~60%I2
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Fig. 50 Volume composition of solid-water- Fig. 51 Volume composition of solid-water-
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%5 52 THE 3 GER) %53 THE 3 (GEmEVE)
Fig. 52 Volume compostion of solid-water-  Fig. 53 Volume compostion of solid-water-
airin soil (Eastern) airin soil (Southwestern)

BIATWS, F7255 53 [OEFGIE T b BRI 15~38% LKV 3, H&AH « ZHEA 20~T0% & ZDIENAKE Y,
OFVEMADOEDLEEIELTH - &b, BER, ERNZIUIOZERER—FD 2N L1272 D, iR
AL « ERT 20~65%DFIPATH 573, EROFTHRTe LA 35~65% & @\ FITHT-L > Ts, ZiuxtL
CHEB B Tl 15~72% & /37 Y TR E W, SHE SR E3EEL LTI EOHI T H T YR k& <,
ZONEIE 5~50% KRy CIEH « TV T 50% & b Db b5, i, Bl - B TIEERO S 2815
N, JEHE EFEE TIEZOFEVDan, %) HEOED Ly (EfH) N8 THDE, Y O
TR & ZARNED D Z LT DT, JER - BRI TILZ OS2 SF £ 21Tk < 72 5 DITSRTH D,
6) 1 P

5% 54~55 (X%, EL - HROFEO XK THD, Zivak s & Zofilko $ DI 2N Th
B, & Z AN 56 OE R CIIEE B, SHIIEE I bz 0D, £724 57 XEm
TlE, DHAUBETOLOHEZVN, WEETHOETOLOLHY, IOITEE T, BHEERDOL
DORDI20 %L TeoTD, ZO L HIGEIL - ERTIXRE LT ETeNER « ErEEIT T I havb7ial 72
0, ZORVWBOEENELL 1o TND T Enbhsd,

Cc % £
(1) AbFrEE
a TERCIAHER
FPHEER L 0 p HH0, AR S LB L TRD L OED LBV ITRD,

B[ BD(5.29)>Bc(4.96)=Bc(w) (4.95) =BB* Pp (4.89) >Bc(d)(4.56)
o Bp(5.26)=BE (5.22) =BB * Pp (5.18)=Bc(5.09)
BE (5.22) =BB - Pp (5.18) =Bc(5.09)=Bc(w) (5.05)

i fm



HiE 2 wEt

Heavy clay Light clay
e 6 fRIYEIEE L
Silty clay Silty clay loam
RN 10 mYEHEL
Sandy clay loam Sandy loan

Fo4P + M GEAD
Fig. 54 Triangle diagram of texture
(Northern)

Fo6Pd + M GER)
Fig. 56 Triangle diagram of texture
(Eastern)

3 hEEEEL 4 ¢ +
Clay loam Loam

T YR 8 MYEH T
Silt loam Sandy clay

11w+t
Sand

Fo5P M GERY
Fig. 55 Triangle diagram of texture
(Central)

F57E + M GEREFE)
Fig. 57 Triangle diagram of texture
(Southwestern)



Bp (5.26) >Be(w) (5.05)

SER Be(.37)=Bp (5.28) =B /DE (5.25) =BB (5.22) =Bc (5.15)

SEIE) Im (6.29) >Bp(5.69)=BE (5.52) >Ba + BB (5.12) =Pp (5.03)
TITPIND &S ITKEy ORI E UC B, Br RO X 0IBMERO  OAFMED Ba - BB, Pp sk
O Be BUTHAT pH 23&<, DFOEHNIINE WD) 2 Lich b, 202 LT TloREr (1951), EM-HE
(1952), Iy (1956), EF-Aff (1956), JA -l (1956), IR (1957) 72 LD < OFRMIIESE
B0, THAPE U RO (MRS T 1964) Bl o THLMMIZSN TS, 2D &
TAEBE OB HETHE R ZD X 9 21 23880 5 Z L S TE D, 1224 TR OEOREIC LT BE
& BpAY, Be & BeW) i E7-213 Ba - BB & PRI L ORICIINT L HAEMENRSH D LT nEzevy, FE7 Pp
F7213 Ba - BB L BE-BF RO I 9 1ZK5R500> B ik 8 Z O A 5N H B =00 B,
—WHTHIROR R A2 EOHETIE, pH MR\ DITEEERIEAT LT, HEREISHED S0 e £ 9 et
JEREZ TR T 5 Z L NS THh D, ZAUSK LT O HECIINME OB S HIE%R T, HERERT L <
iR L, BHEERO T HA~DRALFRHZ, EONRIZL Y A7 bR EN506, Ziuc kv fnsi pH
TEL DD EEZ BN TND (KA -t 1956, {i[H - JER 1954, KBz - & 1937, U4 1956),
728 Im B TERE T 6. 29 2R L, oo HERIL R L CTh > & bEVMEZ R LTS, 20 Im Bl
FEE KIS ZF DT/ T, KRNI =0, RIS S0 <, KEA A DOEN
\FE AT W= LB D, BT < AR (1956) Hixkhit, REDOZNEDOIE EEHFLE O &
IR TWDN, Loz &@LUz i03dh 5 Lo 1iZibihs,
EEAIK, R, ERITTER LI 1ImX 1 m, B 50cm FTOHETHARICEEFNSE (kg &H
HY U THisdaRaT L7, EORERE T Ul

EHREAAK
SR Bp (0.704) >Bc (0.306), Bp (0.704) =Bc(w) (0.396), Be(w) (0.396) =Bc (0.306)
SR Bp (w) (0.492) =Bp (0.370) =Bc (0.317)
SR < BE-Br (0.738) =B /DE (0.653) =BD (0.566) =BA * BB (0.448)
B /pE (0.653) =Bp (0.566) =BaA * BB (0.448) =Bc (0.377)
Be-Br (0.738) >Bc (0.377)
SERE ) BE - Fd (0.594) =Bp (w) (0.468) >Ba - BB (0.176)
S| Be (11.66) =Bbp (11.52)=Bc(w) (11.38)
SR Be(w) (12.48) =Bc(10.9)=BD (9.88)
SR < B /D (14.94) =BE - Fd (14.05) =Bc(12.25)=Bp (12.12)>Ba - BB (6.44)
SERE ) BE - Fd (15.65) =BD (13.75)>BaA - BB (9.26)
E F
S| Be(w) (0.987) =Bp (0.876)=Bc(0.817)
SRS Be(w) (1.183) > Bc(0.792), BD (1.057)=Bc(0.792), Be(w) (1.183) =Bb (1.057)
SER < BE'Br (1.145) =Bc(0.947)=B /p-E (0.910) =BD (0.887)>Ba - BB (0.386)
SERE ) BE - Fd (1.268) =Bp (1.127)>Ba - B (0.702)



L Zh by BE-Br, Fd, Bp, Be (w), Be, B /DEXRZAR PO TIINT L HABEDOEIIA LI
VNS, TEIR - JEFETE TR, EETIIHOLMNC Ba - BB L b ORICITENH -7, £72 Be BCcHiEbD
BT B & ORI BEDOENA LI, B TH BEBF & Be & ORI BEDZENHR LI, OFD
INHDOZ EERRETSHE, Ba BB RO X 5 TR & 133 HIEHTRIO & DIZEEART, 13D 0N TE R
MK, IRFE, BRI EIVDeL, ZHUSHH U CEBEME Lm0 b EORICITEENEZ R~ X 9 e 6 ezE
M7e<, F7o Be BUTEHNEAIKOIER & EFROEROIMIO THT L ZZNRH LN, KRB TITHEOETA LI
7Dy Tz, ZHUKH - JER (1955) B3 Z D Be AUIEY M & L9 B BRI ;t;%l DFINCEZTND LI,
EBDNHRERTHLLTLH Ba+ BB & BDRIOHRIIAD E TR RN E 2 IEE SNz, 725 Pp & BAa-BB
AL OMICIE pH THEERAETIA LT, SFE 0 AfEED Ba - Bﬁlfmﬂe%% PR LR E b T
HHDEEZ LD,

b HUEIC L BHFER
pH (BDHRUZHUNTDIELHR)

P (5. 69) >iEdE (5. 29) =EH (5. 28) =iEK (5. 26)

(B

AL =185 > E R =15
EREAIK, RFETIE Bp B CHe % EHEEE X< ARV, SR CTILEMEMER LD £, T
DOHIEE CIIEN IR SN T,

R20s3

TR =JEF I > E A =E

LU EOORRHE X 0 A bspr CHUIBZED R & 2B D S DT pH, BHAEEE, Re0372 8T, ZOFRZ/RT HDIE
BEO L EREDET, ZRBRRELSFBLTCND LD EHERSND, T2bLE X THBR X HITER -
EFEVE KL NE S HERE L TR Y, ol (1940) 12 AU 2NERIVE T 0~500 4F,
HEHT1, 000~2, 000FFEZIEKARELI-b DO LHEESITEY, ZAOITRF-OHHHIR e b D%
<, To & XM M L THRIKIZE » THRVWE SRS 72 M- Z > T D  (BAREIREUSAFIE
HREAfE 1964, 1TIR 1964) ,

Fusxt L CGEAL - TER IR S E IR O S, a, BCE7R oY TR HICETe R 2 R
%@Lf%@(%ﬁﬁ%ﬁﬁﬁnxﬁl%@ FlEE EM(wM)E%E% xR (1950) 567 TIZH
BN L TND L DIL, ERRRGED T OFEMERED D, AREEN N OR Y /LA SERIT5Z T T
WaHHoEEDbNS, ZoXHlgEdl - ER SRR, EH - Emr a2 2 & i AEE RS O R
T E domEsrEERRRYS 1957, 1958, 1959, 1960) THLHHLMNIESHTEY, b Ml Lkt
BLTHATHEESDRELIHE B L TWD L IITELLND,

FHGEDH D RoOs b KIS ILD & Z AN, ReOs DRFINIER « 742 TKILJHE N
ELIETARICELZ STz <mbinTiy, FFEERE LTEXLN TS RIZE, Zo7/vINn
FRI SR L CHEIMR A T 572 & ShvTnd,

c BIICLHER

pH, EBWAETIIVESIC L AZETHIRE Liph o Tz, T2 T NNCER T HE X 0 i - T pH 2ME<L 72
STWD, LnUEEMEAIK, KR, ZRIIMH bR FER—8F%<, IRSEAH T LI > T L T\d



(Barshad 1946, Jenny 1948), = Z S IKHED /3D M EECIT72 b T HEEIHHR SN T DIHLTH A 9
D, EEYEAIRKO X 91T, AKEICHKTHZEEHD 2 5558120F, BT LEZ0X2IFRbkewn, Lan
ST, BEHPEAIRITIRIECERILEANTHBOE SRR CTH 5, FIREBOGAICY, KLk okt
FELCWDOHIEET, A7 F203A7 BRTRBICH AL, TOENI20EL HHbTEY, ZOMEA

EITEREEIZ L RENTWD, ZOHAITITEREAIKE R U L 9 I FEICEWEZ R LTS,

ReOs 1TEAL B R T EE LD FE~OZUIHIEE A EFRD LIRS, 77218 B - B R P CHIFR(20~40cm)
DEZAT, RPN EHTH A D, BAQISDITHFEHIEO XK T, ABX Y A~BEIZEF e203)- 7
L(ALOINL L EFEL TND Z L ZALMNI L TWDENRIDZ & & L —H LT3,

(BRI
ERSIN ERY

EH(118. 8)=iEdr(116. 5)>EH(81. 6)=iEFFEBL. 3)
LB %)

HEFPET1. 8)>EH(69. 2)>1EAK(60. 6)=iE%(61. 5)
B IVEE (%)

HEHA1. 8)=1EmE(11. 8>iEdk(8. 5)>EI8. 1)
ABDE X (cm)

TR OE X

B e Bp(21. 1)=Bcw)(20. 9)>Bc(13. 3)

SERNES BD (20. 49=Bp (w)(20. 0)>Bc(15. 3)

SER BE'Br (42. 9=Bb-E(40. 7>Bp (31. 2)>BB(8. 6)

SEIE) BE'Br (44. 2>Bp (31. 2>Bp(d) (15. 6)>BB(9. 3)

HutPE(BD FUZ DN T D)

EH(31. 2=jEm(31. 2)>Edk@1. D=E%(20. 4)

U ED XA E LD THhDL L, BRIREBOFFEE CIREL - BRIEN 2L, FIER - BRI
ZEDTROA, EAL - TERANER - B L V0K 40 KEV, FRRICHBE THLERA LN, HARREOR
FEEE & (ISR & 72 0, I bl « JERANER - THFAVE X W/ NSUMEE &, EMPEANER K VA RIS
EL, ZOZ LITBERIRREODBFEREDEA L S/ DEST- T D, F/ R RITFLUEE L [F CER T, EH -8
FPEANEAL « YT HETRE, Zof, HETHEDL - ERAER TR 220, TEE - ER P Tl
BLFEREIMERI Vo TNND,

PLED LT EOMEN 2 KK &A% 1 OFREE, bk L ZATHRAZL 91, RUT0 R
EZThA A9, T7bb, Kilht, FEKLMELE VS RE7eHIkX & K< —&L, ZoEWod bbb biHMe
FYETIE pH, EHUWRAES LOR03 OEIZE S H B, BT E, AARREOSHEE, /WA,
TR Ll — LR EE TR LT D,

FEABORES L AN THRRE L, BER OLOIFEEBEA OLO LV ENZ LT FE FTOE L
FLTHD, SHIZZ U bHEM N5, [F U Bp BUCHER - B O TAEL - ER L 0 <°< 10em E
et R TG S 2 LITHENC & BT S BARED) 0N TH D, TR BIER42.
9%), EFAME(32. 6%)ANEANR2S. 0%), JEH(31. 4%) X 0 ZEFARER0m O DIE, BT B < HIERY7R



X Db LSS, ©F ViEL - B TIRERHTE A & UERREC)Th H DI, JEH - ERIPE Tl
TR <, LT TR U EERIO AE T, HIPORES) e & 2 AIBEINC L DEEIV NSV DIZ
®UT, HIEOZALNZ MU TIE, FORIIINRVEREETH LD b, EORERNEIFHE L
TEON-OTIH VI EEZBND,



VIl BRI OFH ABEER

B TEEE ST AERITNANABA I D, FD 1 DIZBHE T/t TnA L 5 AR L A HER0 /8
2N, B2 L TELVAE 9 D DENHT 250N L - THlR ST OBE &5 Z Lich 5 & Bbid, FFHCZ
OFERIL, My SN2 ZNENH D —EOHRD W D IFRUL L, ZHOHAOREMEZH LT H 2
ENXTE D, L LD SR HEEZRAET 2 T B, B SIOHtoEE D 2 E L, wEtiEAz
WETDHZ LB DD, FORED VI EDOBURR TE 57213 <AL ENTVIUL, H 5%
EDORT-ORIE, DT CHORTFE2HEE ST D Z ENafies 72D, UL ZO X 5 Zeifigeidbiyb7e <, b
METIHE (1958), BT (1960) 72 LI k> THRESINTWVDITTEZR,

BUIAMEE LA E & ORRESRD, My, B, e & osEdt: L ERHRICIRIE 1 ROER7ER 1 B
LHEWELL, FLTINEP=9. 3—0. 37Vw (RIJEEP : fLBRE Vw : BSRIRIEOREE) L H AT
£bLi,

A BRIRREOFHE & FLR & & OBIR

55 58~59 TR LT= X D IZHINRRBOARTE & LR & ORITIE, WER~ R U X 9 ICERABIRAR
Doz, ZOEIFA, FAERSIUMHEREE L L OTHADLESETDLEBY TH D,

I Wy« x r
H i y=77.85—0.15 x 4.80 —0.7317 % *
18 4 y=80.03—0.16 x 6.11 —0.622%***
1 H y=86.48—0.21 x 4.81 —0.781%**
SR ] y=84.84—0.16 x 5.81 —0.641%***

ZIZCyidRRE, xIZAARREOREELZH LT,

T HEEIZITAOFRNGRD b, T2 BRIREOAFEENKE < 78 d LAREIT NS LR, Z0
FERSIFA 2 v @<, AdROEIR—0.6227***, JEAL CldRm 2 L—0.731* ¥ * L 70 5, ZOEAETRL 5~6%
T, SXTHLBRARZLHIE, IRy, B, DR S ERHRIC 1R TORSNIZEWS T &, 22 THEL
NTHEET DD, FEBIOREIIIER L L OT-b D L0 /hEv, LsLiEdL - RO FEEIE 78~80 (2% LT
TEH - EFEIEIE 85~87 &KX <, RN Z R PRI E R O —0. 21 2RV TH & O TlE—0. 15~—0.
16 LIZFFR L TH o7, HHE < EEFEAER « @b X 0 @ E " T o, SXTEAED L Z A TR~ X
T, FLBREOENTI ZTh 2 RHURIC Xy T& 5.

B BRIRIEORFEE & k3 & OEf%R

X OETIIREDMENT 2 Z L1 L > THRIREEOREENBD L, OB @2 EndbnoT-,
HARIRIEO BRI EIIRIM OLLEICHEHRT 223, HES E L ICEd UL, BB (TS o3z
DOFEFEVDUTRE K ZFLS D, & ZCHEEEDAERKICES 5T 2R i3 &9 & Russell (1950) (BRI
1956) 13/k%y, it FIK, JEHE, B EORF2HIT TN D, 20 ) bIFHIRES 1. 84% (NH  1955)
LTHETEL0T, KEDEEHEOMRYIZEEL TWD Z ISR TH D,
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Fig. 58 Correlation between volume weight to porosity in natural condition (Northern, Central)
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Fig. 59 Correlation between volume weight to porosity in natural condition (Eastern, Southwestern)



BT (1960) (ZHEHROBIRDOE Y & IkFERE L DRIREZ R L, RFEEDODIRNTHEF EEEROE G HRE L,
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NE<, SFY ABOFESIE 10~80cm £ COMCEEOMEE s - 74 b=
AT, AL EOREI THEHBHRNA LIV L AR THD e # e R
Ebhs, @y X ¢
(2) -+ & HOfHREL LT L T 4"
45 78 [N HHE L M R L b AR T B, R i ol s e
TETU I TE RSB DT I E DR Ak S Z LvTE D g ‘ | it
PRSI, ZOMBKN BN Z D Z 81, EEAERO TR D d z s
S EHINE SRR . SRR (k) as T i
HIRTFESS o T BHEA D = Z D, Tha K< EEX LT i
VW5 L IS, JEHTH BE, BoE 0 e L 2R EgTrLET
D Bp (d) MOIEH BSHEHEEANE <, WHAS =AU E Tl & £ ok
WA, SHHEIXEOFHEEZRLTWEDT, Z0oZEtb k< — w78 “"'r i@g HIpTFERE
HLTWD, Fig. 78 Relationship between type of soil
D tHEOWS &R and site index

ZIVE THIRT- L N S DERZ R LT X b 2NES T & OMENRE O b2 RK LI b DTHDH, ZDZ L
(ZOWT I ERMINTITFINL U723, 2% U TR Z OB E 257280, 2X0 L H7r—EREF L
O T,

ZOFRIENENORE Z EITHIBHRE OSSN O BIEIZ 1~5 (bR, 1~3 AR ofcra A
T-HbDTHD, ZNEIHD EFHBREO B > & LEVIRSNEDHT=0IZH D NIRERE S LD EBbins,

534 RIMEFAECOWT ZORRER LIZLDOTH D, ZaEEEDThHDLE

E e 50>40>30>20>10 SERE S 10>20=50>40>30
343 EIICI DHEBEDIEN. (b54E) 10 1 2 2 5 2
Table 34 Order of correlation between soil iH £ 20 2 1 1 4 1
depth and site index (Chemical) ‘% 30 4 2 3 9 3
o | oms | B e me | a o owe om0 | 8 4 4 on .
Region | Depth C N Total Order
Exch. Ca o
£ |10 5 5 5 15 5
e 10 5 5 4 14 5 #H S 20| 2 2 2 6 2
= s | 40 4 3 3 10 3
Zz | 40 2 2 2 6 2 W Z|50| 3 4 4 1 4
e 50 1 1 1 3 1
\ 10 3 1 1 5 1 0] 14 13 12 39 4
H o= 20 5 2 2 9 2 2 9|20 13 9 8 30 1
5| 30 4 5 3 12 4 §° 30 | 12 11 10 33 2
O | 40 2 4 4 10 3 40 | 13 12 14 39 4
ES 50 1 3 5 9 9 50 S 12 14 34 3




w 20>10>30>50>40 SEIE) 30>20>40>50>10
1 20>30>50>10=40
DONETEAL TIHF NE EFIRENE -T2, FOMOHRTIE 10~30cm £ TOEEEMENEL, IDITHRIE
BTN D 22 SIEEHE AR, (735, ZEHETITES 10~30cm £ TORDNHAFERE - & bW BRE =T &
DS T,

F 755 35 FITFFAMTOW T OEEXIT L AHEBEDIER T 5,

35 # EIICL DFEADIAN. (BRA)

Table 35 Order of correlation between soil depth and site index (Physical)
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+ % 3 @ [F

230
L

i & f? i3 b
e lma | B e 42 ® Volume composition! it g & o | W
' . (7] H t’: BL){ E -y ﬂ -3
g % BE + 7 g opofthesl g B2 wE oy 2K
g [Depth a< BS § |mW omm wE| ok A e M | & &°
& F o Hii ":]Blu" H’ | 5 W A ﬁ_ ﬂ: jlnf. [y -
gEl 0]+ 1 2z 3 3|1 1 1 1 11 171
| 2 2 3 2 2 3 2 2| 2 3 3 2 w3
2l | s 3 1 1 1|2 3 3|3 2z 2 3 o 2
EE 10 3 3 2 1 3 2 3 F 3 2 2 28 3
| @ 2 1 3 2 3 2 1 1|1 1 1 1 19 1
£S5 | 5 2 31 1 3 2|3 2z 3 3 25 2
el w]| 3 2 3 2z 2| 3 i |1 4 B 1 21 1
£ a0 1 1 2 3 3| 1 3 3lz2 2 2 13 25 2
*ﬁg 50 2 3 1 1 1 2 3 Zz 3 P 3 z 25 2
;E. E__m 1 2 1 1 1 1 2 2 2 3 20 1
mEg o [+ 3 3 3 3|1 1 1|3 2z 2 1 % 2
’"ﬂﬁg s | 3 2z 2 2 2 3 3|1 1 3 3 2% 3
mu | 10 9 7 & 7T 8 9 7|16 & 5 8 86 1
WwE| | 6 7 1w 1w 1| 7 7|8 8 7 9% 2
WE | 5o | ¢ w5 7 5| 8 12 1w |w 7 1w 11 |W5 3
INEFEDTHDE
E e 10>50>30 SERE S 30>50>10
SER 10>30=50 TEFEPE 10>30>50
2 10>30>50

k 720 EHD 30cm Z RO THOHIRITT T 10em T H - & BIERENE -T2 W) Z Ltk b, ok
INAVEAYE, B Z R U CRRIC b R~ Y OIRZRN HEIC L » TSN AR S IIHE AN SO T, 0
VY 10em 75 20~30cm £ TH Y, BRFEOFIMEFAEL Y  HIZENB DD X 5 ITHER S LD,

E %

P

(1) fbZEAGMEE & ek
kR OHNFEE LAV & DM BRI 2 sRDTIZE 24, oL bEVHEA 2R LTIZDIE C—NRE W%
X9, REEERITE HITHHEIMENDIZF DL KD 5 & AH B AR FioE ke —0.813%***, JEH 0.795™*



ETERWTAEETIEH D5, L1202 0 @V FEEE A B T,

OXNIRFE L ORWEHE L, b, HEE, ERETE IR S EOFRERFRDON-DIT LT, EROHH
AOMEZ R LTz, E-EHEAIR, EREEE L 1T L A SRR A LN o1z, BT, Edl Ek
LV EH - T CHEE BB VR SN X 9 TH D, ZHUTHES L Y AGERIC 7 B M) T G
72728, ALFPEL Y Te LABFMEC R SN D720 THA 9,

gH (1956) IREHRD b N~ Sk CE BT AIROSFIE N E <, REHIIZNE o Th o7z Lk,
A (1962) & b R~ OHlifir & THER 7 & OBHRAZ R LT pH, (SRR, A & 1T BB A DL
IR T, EEAIK, C—N R TIIEOEBRRA LNz E W), L LED ZOfE (MRS bifE =
% 1966) TIXAREW & MRS L 130372 0 BRI A DA, FT22E5E, Bkl JOWNEZR & L bRk
fHAE R LIz ERRTND, BT B - =11 (1958) DIF@EHEAIK CRIFRIC L Y, 7oz X - TRIRM
FEONDEGELE D) TRWEERH Y, AX - b/ X TIRE, EHEOMIATIELBHRRRBO Lo T- L
IRTND, FFAT - (1963) HAMER L TV D K IR sBi Al L > CH 2 OMBR Y 12254 E
U, WRZIZARAZ AT 2 2 36650 THIlE, HIE, THEORSQREZRIITLHZLIZL-T, F—DRT
THEIETNE D, F 2 CHIX Y2 TE L2 L, £ 2ICB 52N noEAEE Rd~_&Z L2 2
DOFEDOFERTHNFETIRL TS,

(2) HAVIMEE & HFEEL

20 BT H 512 L CTHFIBIDN R 0 miso 7o b OB E, 13, ABDE S 72 R, #5i,
b7 8V b 2 EMEIZBIR D & A IR FIHER A FRO THEBEDEED DL/ o7z, THESFHD 5 HiERERNIZ LT
—EREOEE (188 O3 (ADFR), 750 DR (RIE+HEHE) D 5 BIRFEDOZ\ NG OIE E T
DENEWND ZERSGEESNTE, HETIRARD LI, ZIUTHEROKRYIE L —EL, kN R~y oE
FlZ Ky OEEEEVHREN S D Z EbioTo, LR ->Tal (1933) OB L7- W (ZEdbcie L
AEOFRINALNTIEE T, ARICITZER LY THASNE VRGN H S = L FEEX LTS, 2H%1
L/W 1T b R YRS OEER & OBRE IR0 THY, KA -l (1956) OWEIZLIUL, #HERIZE Z Dkt
DREL, I RAIUTLIRIEBENZ 2 iy, FoIR (1962) © LW & b R OHIHEE & 13BERV D72
WERRTWD, BA (1960) & LIW IIHMADAR LT L HEHRLARNWZ L 2R L T\ 5,

AXPKG AR EIEOBRICH S Z E1F, WESLIBRRDETHRNWI ETHAN, HED N K~
DRI U CAKIHARL LT 2 B > Q0D 2 & & DL EOFER O RES Uz, 4 (1951) 137 1~ ClEIA,
TRIR, KIRDLED H B LISX10 DIENEWEEAED W2 & 2ulk7=, = ZC Lid liquid (&A) Sid solid
() ZEWT 25, 2F D 7 A~ T b SFFEIRDEHS D72, IRENZWVNEEAEENRRIFCHD
AN

FHOKPHARD AR CEE 2K 1T D Z LIV FE & S 20 IR0 E B s s, B nbibbi
TWDHDT, ZD2~3 IOV THIFTHL D, Feilberg (Lundegaerdh 1930) (H#ii4: Vegetation) ZET 5
HOiE, THKSTHD LWV, 37TIZ Warming 1909) BEIOKIZHT 2 ERE LY BREZXB LT~ $£7=
Fricke, Aaltonen, Craib Holch 1931) FL O Toumey (1930) 5%, M CHE)OAERIZE R/ BRE &R 1
& 0 b HEOERIKSTHS L) fEalciE L TE Y, Heinrich 1936), Wittich (1938) 72l d=—1
NOEEY, ARERBICBIER UIRER, 3—a o7 < YRTIE, Btk & 8K ERITH L TLY
KEWFIRIR T TH D EHE LTS, 512 Oelkers (1940) 1 Gahrenberg O EARSZ D AR



XC, SHKFOHFTH- EBEERLDOIIKATTHD EREL, h7~Y, €I, da—my X7 h<Y, 9
— /NN e EOE A L CHERUIRER, HEE/KBORIKE & HICHAERSS, AHEEINE L
SEEREINTZETRRTND, BAKEETITHIERHRARDAER & BB i R~ & V- Th Ui ks 0%
BN L D HHOKOEHBEDZVZEET 2D TIN5 Dy,

Z I TEHITEIBITE YW OO THIKY Th 2 D Efatd 5720, R /K E(Wmax), W (W/Wmax) (R
A 1956, LA 1962), FLERFHOKDOEIEW/P )72 L &R LT, SRS /KEW) &g LTz, £k
BITE 79~81 METITRLIZE IS, b & DORITIIRE RENR LN DT, LxLW/P ™ 2NEIE Tl
10cm FTOWHET r=0. 674**** LEEURFE K REH I WO r=0. 588**** 20X 9 b E b~ 7RI #
iz, ZhBHEERTE D Z LI OMRIED b HA AN A LD, FLEOHFOKWP ™) HH
ROEVHEERH Y, L UGEILTIFL LA ZOEEL, 2F D ABREO/DI I CIIALBROF DK ENH
FEHHI7R BRI > B 7k 33T e L ABRERERA OO TIEH D E0 Dy, £7-W/Wmax OBATHIER « EF b
TlL, HoHETH BTG /KE L W EVEEEZ R L TW5, BRBINOIZONWTIHE TH 9 —FiRkb 2 &
235,

TR L OFRN I EEIRN T 2V DOTHET D Z ERTE RS, 3§ 78 Kb Ab & bho & b EV
HHOTIIRVINEEZ BIVD, DFE D HEKGOZNEEINT TR E L, TNFE TR ENRHE
JKEEX L T35, Pawluk&Arneman(1961)i3/3 7 3 v~ OAER DN HHFREE LB S0 BHR 5 A Lk
RTNDHO LT Y BB,

Z 2T HERI D HEOK S R G K B 24 82 TR L TATZ, S BICZOESEZRE L TH5 L5 36
~39 FITRLT=EBY T, LD Be(d) « Bp (d) A7 EoggizTR Lo Bp, Bew) oo X0 Kk 5E:
Wi, SOIDPENEOBEEATIR T AERE, RO TR LIZEBY BEOHEEE R LI, $72bbIi
RHEFRLChHRB L

Be(w) (51.9) >Be (45.6) >Be(d - Bp (d) (35.6)

Bc (45.6) =Bp (43.1), Bp (43.1) =Bc(d) - Bp (d) (35.6)

36k THHRIEKE GED
Table 36 Moisture content of each soil

L,

FIrEITHRIZEROLOTHALN, T

- é\ﬂ%w(t;ﬁm) — - i EhiE Be & Be(w) A Z D & &
+ H A Moist RS | SRR
Type of soil | O e (o) (C. V. %
(D) content TR THIRIEAR ()
35.6 10.3 289 Table 37 Moisture content of each soil
ED L 45.6 7.4 16.3 (Central
C . . . A\ EL (0,
Bp 431 113 26.9 o om | SR OO e | i
Bc(w) 51.9 4.0 7.7 Type of soil osture (o) (C. V. %
Bow) content
B RO Bc 44.5 8.6 19.4
Bc(w) 472 4.2 8.9
BD % % BD 52.8 8.5 16.1
B (d) Skoskk | oskokok sk Bc
Bi %{;} Bo(W)
O Bp % %
Type of Be(w) Bp Be (d) FE
soil Bp (d) x o Bc Be(w) Bp
Type of soil
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%5 38F%  THPWRIIE/KE (GER) F39F%K THFRIEKE GERVE)
Table 38 Moisture content of each soil Table 39 Moisture content of each soil
(Eastern) (Southwestern)
AL EL (0 Ao B (0
o om | SR OO0 e | g o om | SR OO e | g
Type of soil osture (o) (C. V. % Type of soil osture (o) (C V. %
content content
Ba - BB 36.5 6.8 18.7 BaA - BB 36.4 9.3 23.6
Bp 39.8 12.2 30.6 Bp 46.9 11.7 24.9
BE - BF 49.3 11.0 22.3 BE - Br 55.2 11.0 20.0
BA - BB BA - BB
Bp Bp * %k
BE -« BF %k oskosk sk 3k ok BE * BF %koskosk sk 3k
FE T _ t % 7
Type of soil Ba - BB Bp BE - BF Type of soil Ba - BB Bp BE - Br

BlZZERH Y K DEb o L 1%L bz, 37205 Bp (52.8) >Be (w) (47.2) =Bc (44.5) LHRX
N5, £7-5 38 RITERO T L HHIKy &L OBIRT, BIGHNZ BE « BF BLOWMHER) S & 721 3zl s
ARTHEICTEKRGRZ ), T7hbb

BE - Br(49.3)>Bp (39.8) =Ba - BB (36.5) t72%,

7e5H5 39 RITEFEFEDO L DT, T 2 THIMMMUARMR L VAR PERIZZ NI EBRVRTZ, T7bb
BE - Br (55.2) >Bp (46.9) >Ba - BB (39.4) &72%,

VI EZHARE LT D & Ky DRSS TR - iR I MR~ & 3K 3 2 < < I TND Z LR
A L7z, BT E L TWRWDIZ, 2O X9 IR AL R~ OIREL (1951), A (1956) B39 T
(2363 LW D X9 I HE KIS 23O BT o T, IRITHRRER e - 242 b > TCna b & b
, b R=YOARIZH L THH 5 —EMRIORHE L7e TEOK DL, 23720 RERERZ/>TNDH &
Nond, & L CHREIIIHEOKSRINC L 5 RN L L, b R~y oiitke EikE Li-dbmEclib - &
HEEZRRIEE VWA XD,

(3) HHEDOIEE &R

MARDERIZH - L LEFROSH D HEORESIE, EOREETTHLNEMD I L, HEARET S ED
BB L THD, RRIZTFTOWTIDRVAFFES TS (NIfE « 35 1958), HEDORS & BHE-SIT T
M LTS ITO E Y AHT-H20 L) Th D,

FER (1957) 1%k R~V odR & HEOWE A U T, BEBOFSAMENEN T &I IHRRDOIEZ I 213
0T, HEEROKRZ, —RNRHKOBERENH ST, RBKBE TORS ARE) NE-ERY, =
DREDOTE NI EWENKRE 250, LLIOEEN 30em LU EHHHEAEITIE, bRV a2 L Th e
IR_TUWD, F7- Coile (1935) 13k DM 27~ 9D A BOE X1, 12in (°< 3lem) THHo7mEWW,
S BITED 1952 FOHETIL, AEOES EHITFEE L OEIRZXIR LT, ABOIE X3 6~ 8in THIFEHI
FE—EIZRD KX OITR LTS, F7z Zahner (1957) &7 —#~ Y TAJEDOE A 18in £ CHIAIT FH-L,
FNEVELS E LRS- ME 5 EHRE L CW1D, F£72 McGee (1961) H AT v o~ CREKE
FCOEINENEEHAIEIEL 72505, FAUZ L TH ZOWES OfmEiE 20~ 30in T, ZiLL ECldE /=i
EEOME T LCWD, 72MEEGRE TEERASE (1964) 723, KeHUmOT I~ YR, Azh1Ens



30cm ZHAZ LT, TN VELS D LAEBNRE LLHD EHEL, 30ecm LW HETFEHIT NS,

1965 HAZ 435 T 770 > ToARHIAEBE ) OFA DS, AR /34 & HHEOWRS % L 0 F L= & Z AT/ 1967)
ORI 20cm £ TROEREITIENT 50, ZNLLETIHIEETHD Z ERbhoT,

PLED X 5 5l b# 2 i T, FEENHEOMADARIZE JIEFTTEEIAENE 20~30cm £ TTHA
) EHEE L= Z EIIR D ES QWX D IZBbing, I XITHIST- Zahner 3L McGee ©H DEGEIIRIR
MO~ VHEHOHLDOT, BENTZ->TEY, SIS T-WEROBTH L2 E0 D, DR 0IES ET
ROMBAL TCWA DL b, FAUZLTH 70~80cm Th b, F7-EdeL v ALERIZHNT COLE 23, 8
F = BUA O ~Hp 1R ORI 1 0 00 & 2 ATHEIN S - 72 2 S IHRORAN HEOHEIC L > TH D
A IND Z EZ2WRE->THODH DO LS,



IX #afEd K O%Sm

JefEEI RS OIRITS, HOKIRIE 5~9COMICH D, Lo UKEMICA5 LiEmrE, HEdlh, EHZRE WD
WD AANE, AR—Y 7, KR EENENOMEICE T Dk X - QRESBKREIZL HAA, Tofth
AME, JEGE, W SIZHERA LD, L LERIICA T GA AR EE OFRILAREHEZ 2 0 L TE 2 TS
Loz 2L, T72bb, Tk CIEHETHIKIEN 7~9° C TRokED 1, 200~1, 500mm T, & X|Z
1% 2, 000mmiZFs K SHER G RRTINC 22 HivD, AUk U CRERIIA-EIAIRDY 5b~6C LK<, BokED 1,
000mmAl% CTh7e<, BRMED D B IO RER D DNER Th 2 DIZ, HE TR L 52 bnT\b, Zh
SOFRIITAMEEZ & 0 £ <HFR L HIEARE SIEF L TWA L EZ LN TS, $70bb, PRI EiE
W @ER) AL ELTWADIS, HERNTIFERNSE T L, ZHNVKIRICHEL, —Hdb X v oS3l
FRCE 2 E D4, HHIZI 72 hoTna,

HEANC HAMEEDBIR L H ) REFRIFFZILIRO S - & &l GEAZER) 25 cldd £,
55 SALENZNDIZ, BENIES A @030 72 O IR AT 570 EX OMERER b #7205, & HITREITKILITES)
D Lo T AMEEI T2 LS OFB N 2% Bt 20 9 2 BTHEE 2 L0 OXKILOEH R ZH O, F3F
THIE HEORM OMWEEZ B LT D, L1309 DD, 1LY Za BRI L 0 ZiuddthED
Hulaa L35> THEIZ 247 LTZERIZ O Z DKLU 540 L TV DA DT, HEOIRECH P SE YRR LY
HEILE1TE L WERA DN, T U OHEICHPRORIR > HiEdl, jER, JEHE, ERTEO 4 sl k3T L
THEOA & ZOMWE R Eaimt Ly, 2O ORIZEMEAAE, & BRI IWTH B ) e it )3 7
bz,

ZOFER, ONX0 KT LiEdL - ERSEH - B S HREERLL TRY, ZOmMEITIIRERENRD
o7z, OEVIEEOHRMRIEETH 2 KXy &, ZOFRITKILMEHIINC X D RAOFER D2 0 K& EE
EREZL T b LIS, 37005, BALTIIH SR EITREO RS, a, BEETEAT, ER
IR DI LTINS TLLE 7R B0 L T2 - THD, WTFIUC L THIE RO HENREOTEZ 72 LT\ 5T
b, AIRIKEEORFEENIKRE <, RE, fylEcKEE HIONE Lo TWD, ZHUSK U CGER - JERTE T,
HARIRIEORFEENN/ NS, SO R, v EREe ERREV, HEEREAL « @R TR L Gy T
ZHOIER - HFEE CIHEL ORI L > TD, FHEABORESTHR U BD R CHIR L TAdH L, HH -
TEFVPE TlE 80~40cm THHDIZ, TER: « jEALTIE 20em Rk TH-72,

(L CIIER K, 3R, 227 BTN T-7N, BHARREEII PR E LT-En A b, Edl - kR
TIEEHAFELEE)S 0~100 OFPHIZIHTZD, ZD 9 H 0~1012AD & DNERD 40~50%% 5D TWND DI LT,
HH « EFEETIE 0~60 OFIPH T AUTEL « TEROCENTELS, 512 0~10 IZAD HONREIRD 80%
PUEIZ/e>TnD, 2O X H1GEL « ERTEEMENRS, ZAUTK U GEIR « JBREVE I 2058y, F7-Et
FRRE L B EAIR & OBIRCHIEIL < TERTIXZ ORI S Ve ADOMBIIVR S NZDIZ, T8 - JERVE Tl
FE A CHBZ RS a0 o7, ReOs OERETHIEN « JHFVE CIHEL - EROIFZE 2(E0EEEATND, 2
NHOMEIXKIENWIESE D LD TH D Z LT T TITHLMNTEN TV,

ZDEINT2REGENDDIE, RAENSTHIZ ) LIZRMOENTH S0, KWECHITE © ADHE720,
WAL &R, EREEFE ORI TS ZNA2 UL, BRI BT, & IO HIC b 7E



DERDBIND, T bidb L iERZ i U-854, Edbid P, G Bo+HERE <, s URRHITE
%@ﬁﬁébibofwéom{f%ﬁt@ﬂﬁ@%@ﬁp%@%wibﬁx,Bmw%ﬁwf4ﬁf%éo_h
IR b OV IERA L Td L iEbins, R EEREOMKCHEA T, BE-BrE, GHlZ: &Lk
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+ (Im &) 72 EREEINCEL 7eoTVD, ZHUTERIT BT\ OIZ, T8 P R AR 232
w@km%%ﬁ%l#%a%@&mbm&_M@w L EEE LTI BITHIRO/ NI R SNDHRETH D,
?f_%ﬁﬁ(wm)itﬁﬁi%m i CAbRE A R E I35 83 TR LIz X H Iz 3kl L7, &
DE Y F EDIFERT O ROKX Sy i<Aﬁwa6 Loz, TlREEOZ 2L LY, EEE
EBIT2TIMNT L, RETIE ML 2 D W EF TRARTEZZ L L LHEAE LTS EEL
DT, %84l_rbt;9ﬁﬂﬁi AT, TebbiERk it E A, 2LV MEEE BEkE 2 K
XL, ZOESHBHIKILER OGRS, S OIZHIINE A1, As, Bi, B2 &EZNEIVIVIITL
7

AHEE I TR A TR TN E O REZZ2 723703, EmRE VA2 DI TR R U E 3 F 73
ATEY (ZF - AT - 7 F 1932, =5 - HAT 1934, 1941), ZiUuTREL D A TUREZ HNDHZ ETH 5D,
FZTCTAHBIIE R TR Z L, TD 9 2R RV IUbE ) T8 adkt, Al clddE 5% Tlidd
DB, RRABRMED B 5013 0 R Y /b 5 1T T8 tdbht, S OITERICHT- 5 B Il XA RS E ek
12T, BatAEa 2RSS, HOWVITERA I MBS, B Ul TlIAEA D%\ ME AR
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Table 40 The linear correlations between chemical properties of the soil and site index

T ® S
SR SR SR < H RO
Northern Central Eastern Southwestern
Factor Depth
. 10 —0.024 —0.285 0.374 0.105
" 20 —0.091 —0.072 0.333 0.293
M 30 —0.124 0.187 0.156 0.402
= 40 —0.130 0.340 0.151 0.290
1t g | mdk o 50 —0.142 0.427 0.246 0.292
- £ B 10 0.248 —0.613* 0.577 0.116
& X 20 0.317 —0.367 0.631* 0.264
" f . 30 0.338 —0.279 0.577 0.358
g ES 40 0.345 —0.295 0.538 0.228
b 'g (O 50 0.362 —0.317 0.502 0.179
S " 10 0.069 —0.292 0.376 0.251
. 20 0.108 0.266 0.461* 0.413
= 30 0.108 0.189 0.075 0.524**
e 40 0.133 0.096 —0.024 0.343
(N) 50 0.145 0.055 —0.062 0.272
* I
C—N% | Surface | —0.313 —(.813% " 0.795** —0.302
soil
R P ;\?/[eaif 0.173 —0.180 0.628* 0.081




5583 X AkifE DO X 5y (Fex R)
Fig. 83 The soil regions in Hokkaido (After Sasaki)

7% 84 AfE D THEHURIX 7y (GEF)
Fig. 84 The soil regions in Hokkaido (Writer)
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THEOPFAOME & MRS & OFERIEREL
Table 41 The linear correlations between physical properties of the soil and site index

4

Physical properties

HJ

K+ |’
B it SRS SR <) B o e
Northern Central Eastern Southwestern
Factor Depth
fL 10 0.392* 0.552* —0.191 0.235
B 30 0.358 0.788%*** —0.298 0.239
E 50 0.205 0.828%*** —0.208 0.228
& K 10 —0.341 0.069 —0.176 0.281
I e 30 —0.230 0.411 —0.186 —0.036
B 50 —0.185 0.367 —0.097 —0.229
Alllll’l
Kb 10 0.075 —0.116 —0.018 0.384
+ 20 0.025 —0.064 0.460 0.048
Clay 30 0.257 —0.215 0.776** 0.240
*ﬁ?: 10 —0.024 —0.400 —0.572 0.285
. 20 —0.035 —0.314 0.309 0.010
s> 30 - 0.771%* 0.148
CrSilt 0.166 0.113 . )
” 10 0.039 0.346 0.589 —0.284
S‘/d 20 0.043 0.305 —0.301 —0.017
an 30 —0.181 0.362 —0.770** —0.141
10 —0.392* —0.553* 0.210 —0.230
Ty 3 w30 0.021 —0.788%*** 0.298 —0.239
§ 5 g 50 —0.201 —0.809*** 0.224 —0.198
H.H
s @
) f w10 0,588 0889:::: —0.524 0.492*
. 2| 30 0.200 08947° " —02m1 0.584"*
g |g wl 50 0.027 0.883 —0.233 0.485*
4:5;3 % |10 —0.425* —0.296 0.517 —0.265
@l 1| 30 —0.166 —0.522 0.156 —0.320
A 50 0.078 —0.474 0.320 —0.227
AE 0 F &
Thickness of A 0.499** 0.453 0.062 0.775%***
layer

T EEZ TR, EHAAZOHIEX NI KEN2LDT, BWARZOHFEZ I LIS SNHERELDOTHA
Ve F2ZIUTHL ETHHEEAIRRETHY, EBIITY 50 LEHECEEIROW 9 VWi BINEHNEASHA R i
DEHZ, ZNHOHERHLIHIETIZE IZEVA ZIRITOFALTNDHDOTHAH, BOHIIEH - JEHrE

WZFRS TWB R B UTAEEBICIR SN b0 Tx <, ZOFRETH M bz,

EHIZ b R=Y OHNFESR RS 25 FEORBEZMTRD LIZbD) &, THENOBYLFIIMNE & DREFRE
KDz, TIDITSEIZXIRUID, MR DA E £ O THD LT 40~42 BD L DT D, ZNHDORIC
IRSNT L DU & U CoORBBMEAIR [R5, 235, BEHAERRE 72 & Climy EBIAERD B> 72703
C—N ETIHER, ERTH-EbEWAREOHEZ R Lz, & ZAMNERTIE—0 813***, EETO. 795**
EREEOHBEZRL, ZOMOHIE ClEmEm MBI A L2 -T2, & L TUIADOMHBEEZ R L T3,
C-NZH[XINETONIE ET - A= F 1958, HT 1960, LA 1962) 1Z&->THHEADHBENGED G
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Table 42 The linear correlations between soil moisture and site index

+ w = Bk EHR E K E oM
Factor Depth Northern Central Eastern Southwestern
i | 10 —0.432* 0.240 0.073 0.345
2 w 30 —0.261 0.293 0.036 —0.061
= 'g 50 —0.218 0.011 —0.022 —0.371
§ 10 0.535™* 0.537 —0.275 —0.073
i = | Wmax 30 0.263 0.701** —0.066 0.305
8 50 0.434* 0.622* —0.066 0.365
M % 10 0.497** 0.727%** —0.554 0.617%**
A | W/Wmax 30 0.012 0.754%** —0.382 0.486*
o 50 —0.124 0.697** —0.331 0.329
o 10 0.674%*** 0.837**** | —0.498 0.464*
w/P~ 30 0.454 0.846™*** | —0.141 0.559™*
50 —0.188 0.736™*** | —0.244 0.387

N5, ZOXHIGER TOAEOBEZR LI-DILZ ORI OREEM D 1 2~ bo L Bbhs, £2 T
HEHRORE &M S ORRE S 2D U L<RETL Tab &, JRFE EIFIEDD 2D @R Z /R L TN D D
2, BREITZOE TR, DFEDIKEEOFENENZ LD C-NENEIIHHDbNZHDOTHA I,

BRI & HNTFEE & OBIR Cldo AR, kil kib+ad, w0, 7ol bl 13&ACHBEIEAL N
Motz LR (P7), T3 (EE, e <ITEM), ARS8 L ITEDRVER—EN A LT,
LLZD) BHBRIC L > T T L HFEB L7an b Db H 503, Atz U TR 723 - & HE i
Bz R LT, TR0 bR (W2 2 TG /KE) L OBIRTIE, B4k 0. 588™*** jEk 0. 839™***,
HEH—0. 524, JEFEEH0. 492* (WL 10em £ TOR FE) WO MBREEHHH LT,

FITEBIZH )DL NG HEAGOMWE ZEAT 57912, Wma x, WP~ BIXUOW/Wma x 72 EDLt
ZRH L TIND &N E OB Z RDTZE 2 A, FH 12 RIOR LI EB Y W/Wm a x ClIIER JEFVE T,
W/P i hEdbcEnE b o & bEVEZ R Lc, £72 Wmax 136 - & BFBEIMELS, haix EETWE L
WL TCELDTHDBE

SR SR SR} HOMOPE
W 0.588 % *** 0.889% *** —0.524 0.492*
Wmax 0.535%* 0.537 —0.275 —0.073
WP~ 0.674%*** 0.837%*** —0.498 0.464*
W/Wmax 0.497** 0.727%** —0.554 0.617%**
L5,

OF N EIKEDOHGEOHR2 5T, HIRIC K> TUIZn L 0 T LA RSE OGS b o7z, 1EdE =
FEEWEOWP ™ OFRENSTZZEEEZTHDE, HERTEEL SR Z ORI CIIfRE P7)
EDRR, SFEVELOIEENRH > T, TOHFIZENTTOKGEGATHODENEND Z ERREICRY, jE
B - JHFAVEOD X D ICFLBRED IS I ClY, S RAKEICH L CENTT OKRGEEATNDEND &
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Table 43 The relation between site index for Todo-fir plantations and soil charactaristics

- J_
n%ﬁeﬂiuﬁ H b | b e i )3 i o
M -F Morthern Central Kastern Southwestern
Factor |
B R _ B ;
dtﬂ Exch, {d:ﬁ ~ ;
g B S + + =
?g c e "
g v s "
- C-N# = = E | TR =
B | momomw *
Exch.. acidity &k
1 om & T g )
" Porosity + T B - *
N B _ b 4 7
Alr minimim -
; L _ H
th Clay + o+ -
] + + ; m - -
ﬂf HCJ&&‘*‘SE ﬁ;. = e an ++ 4 *F +
ik + 0+ + _
%9 = . g ||B =me
P i - # - o " B
% K Solid . e . =
Fﬁ% Water + ‘i; | += =+ =+ —— + 4
= &, # s . B
ﬁE Air - s g
R AR O R 3
ThmmE-.a A myer] T t e + & E
LW =% =5 =8 + +
" i Fs
Wmax + + + + + i g
B2 o e
Wiwmax + + + + + - - + +
prers dokE *
WP + + + + o+ - - 4+ 4
1
r DfE The valueof r
+ 0.2~0.4 BV VEBID B 5, + —
Weak significance
=+ 0.4~0.7 DRV EERHDH, ++ —
Slighty strong significance
+  07~1.00 @EVHERHD,  +++ —— —
Strong siginificance

EOHNIZ 725D THA D, Lizm-o Tk T L2l 0 HIF KGR F7210 T, 728 2 idEdl - @R
W/P ™, JEH < EFEE T WWmax &) K91, TNENRRLH0THD, FERE TIIKRSICR LT
AUTHHFHRIZ R L TOD O, 2 OHBRAK NEREIZERT 5 H DT, 1 L MRS OB Z AT, BE
—Bp—BD (d) BDNEIZ F R~ YDAEEMENTEY, ZDZ L& IKAFH LTV, 2ok H oz k-
TEY BT DRTRRRDT2A9 L, EF UK COEROH R WI@< Z & S x5 5, 703 Pawluk&



Arneman (1961) iR TW2 X9, DIRWKF THINFEE & FEOOT 20132 B AT, HIi3Z oY
7R DR e L TRDENDZRELDTHA D, 712 2T 43 £ (RS 30cm F COMHBIRE L
DEEDIHD) ITRLIZEIITHIRIC L > TE Y HIFHREKT, ZOMBEDER: ENH HRREH LM
oY AN N = VAV

O HEPMADIRRIC EDIRES £ THEL TV ADERETT 57280, {AMETIE 10~50cm £ T 5 B
XY, ZNFETOEEL, BT 10, 30, 50cm £ TOIWIHE & HNFEE S OFERIN D, o & b e
SEMA D LRI T, ZORE, (M CIREALA RO T 10~30cm £ T, FEAETEH 10~20cm & E L OFE
RZRL, & ITHREAME LIRS 078 10em £ COFBIDEWNE D% 7=, DF D HRAKRIZE JIFT HEORE
L, AL 0 B SR L DI i, EOERS HEOEN 20em SHWETO TRV Th D
Z BT,

b RV fBIiBRE G - 3 1958) Wbl T2, UL COEMRNHEFIRATE 20,
BORBICTELZZ/-THDEEZ LN TN, FEBIC N R Y OIRZRE H5 SRR T < HWESY 2 E > T
By 12172 2 TIE 25 AFERTHE D N R~ Y OEMRARIZOWTIE L7- 50T, 2L VS ZHETIC L7235,
H 9D LIRS £ TEET D L 0125008 LR,

F72 ZOFEIIKRGBINC & D HHFATAE T FE U T=, Z DX 512 U T L7 HFROBY LA 4 beisdi
ALizEZ A, WA (Ba, BB, Be (d), Bp (d) &) i@k L ove R (Bp, BE, BF ) (ZH~_T—
WRCERYEAIK, R, EHRBIOBREREKEZ CIALMNDRL, FiMR T pH 2MEL, ZAUSH LT
RN IENZ EDVHA Lie, 20 L DK RYITCRMRH I 5A121E, FANEORE CHEDZE IR D
s, 722 21E¥Bp (d) & Befil, Bp & BEA E/KGRIITHAL LT L 5 e HEOHAIZIE, T LbAE
TeFEE N T SR WA o T, 72 P & BA-BBELE ORI O A RBREZNDH D LTV 28 oT, L LEARR
TR T E B LR L > TNDDT, ZOFEERHIT TERNRNENVNE D2 EHTEXRNEA D,
ZDOITERIOBORMEL - T, RRBASHROMIGEE TH D, Fi2 F K~V OAERIZL, tHKSOZENY
S LB REVEEIZ R LTS Z EAIBALT-0T, KoRINEESRE T2 HOEIT b R~V 2Tk e
THMEETH - & AT DL VA LD,



X 1 C2

ZOWEOETE 1L, AHEIZA IHFHFEOMMT D186 MEF % 1955~1962 4% C, $55%20 iha Dl
BHEATIR D LRIRC, 285 »AMCB LS HEMR AN L, ZhaiEdl, Edk, EE, B0 4 #flfic X L
THERIOSHC, ZOBMEFEE G L2 b DO TH D,

SOIAREO FERFE CTH D b RV EWAROHNES (b5 25 FEOREZm TRDOLIZH D) &, 18(C
B LS HERT & OB A R kD, ARICBXIFIREFZHOMNI LT,

ZOWET, LXIQWEFETERRD L Z AT, 1 W Z & EAETIE 1m2 72 D IR E 50em F TORE: (22
F, EVEOIR, R#E) £720350cm £ TOVEE (pH, EHAEE) %, HMETIE 50em F CTOVEENEE TN
FHEHL, RUEREROHER T L ICEF L TR L= TH D,

RO/ TIRENC L D TR0 SEA VY, ZiuTnd £ TH72< Dokuchaev 12 S0 DIE 5 HEOARGH
W7R033EC, HEAFRONT « SR oA Sh- THROEY) L LTELXHDTHD, Lizhi>T
ZOHETYH, FHEOERHIEESWCIRBED BRMEIR 2 HNCT 5 Z LDk Lo bz,

T
I AtfsEOREST R 2 b~ 2 &

i) FPERIRIE 5~ CTRE OIS, 1R, BoKERE L0 ERIICATGAITE, ABmEoHEHE
PR REC 2 43 L CHEE & B 0T B, PEEiIsiR 7~9° C, Bk&E 1, 200~1, 500mm T, & X(2132
000mmIZEET DKL 55, ZIuTxt U TR TIEAIR 5~6C, FKE 1, 000mmPl F 7L, M5
A THPREANES, BT L E 2 O, FERENC AT BT O CIIRER AR B VIS & 227
INTWD,

i) TEORM LY 5 &, KL IRz AtMRE D LA 8- TR 2y &b, 372 b bARERE
SR, FEERL, BER S, RIA7R SICHRT A IROMR CTH Y, ERFTITHE LY, T L AEEEREIC
R THERS U7 KIS OPEE S EE T, 2 13bE~E R0 8- X 0 A S i ©b 5,

0 AbEE s s L7 RS

i) ekt RV, Bt 7794, KL, RETRETHY, 205 HH oL LV OIEELR
AT, BIRD 83%% LTS, DXITKRAL (T%), REL 6%), Bfat Q%) 2ENEL, oMo
T 1% bR 7o T2,

i) ZHAEHERNCAD &, EAL  GERTIIBEHRALNTT, 2R THLIMEE Wb TV NbW 5
Be B3, ZAUSK U GEIE - ErE i IR a L, R, Be Eassibh, Bk toBE )38
DLTERY, ZOHFCIER Tl X 0 BMAlo 33, ERTE I lo R netn £ < Hbh s,
M O ClE

i) ALFHME OFHE TR L > TEAOZETRRD DD, HHENRRE 72 51E, ZO+EEDRMICS
< OFMAEOWIFEIC L > THEDD N TE = L 912, WO HERRMRD & DI~ TEAMEIEL , &
IR, [RFE, BHRDEHOLNNIDRWZ EAGEHSNZ, L LIS ORYIT, 2370 Bard 5 139
ORITIE, M9 LHABOZETRD Heholz,



i) BT E I
IV OISR Hi

i) 97ebb, EL - ERTITER - ERTEIZLEASTHARREORFEENKE S, ZO70ARE, B
FEEBIUMESL, FRABOEI HEAL « BRICENRL, WD 20em B THHDIZ, TER - EH 6T
30cm LA EbH & T, MO TITE 10cm Th-o7-,

i) AL CHIEAL - R TIIROEN S - 7203, EH - HEE T 72<, Zhusxt L TR20s TIIER -
R O HNEAL « ERITHARTIZ A DN E D - T2,

iii) EHRREE L EEEAIKOMAERR T, Bk - EmRTIIAR EWEOFEBINFED LA, EE - ErE
FECIXIEE A EFRE A RS 2Tz, 22T
V  AtRESARHEOHIRX 5 A = 2 AIx

i) jEdL - EYEEE - ER A TN AL b0 8B 2, TbBE 84 IR LIZEEBY, BRI
BHIUL 2 RXKGy s b,

i) SSGEALEER, EREERNECEN IV LT, 372b5

iii) JEALIHEARTT, FURMECZ UL, BEEDD 2 0 iR B AR L, JERITRCT D ISR TH D83, 01
BRI E A, BRPEOTR MBI T, BRI CETE LR T, Batse A 2R HoVWTERA T
(ZUTV B AR T, TEFEPE CIEREME 3 & R D2\ BB ORI & B 2 TE L2 70,

OXNE 2 DFEE I TH D
VI b =Y OHINHRE (B 25 SOl 2m TR L= b ) EEYLAAOME & ORR%

D) LTI 1Im2 H7- VRS 10, 20, 30, 40, 50cm £ TOFNENOME (B3, BRMEAIK, KRE),
FIVTEAE (BEHAREED) & OFERE A RT-,

CNEBIRENTIR R B 7 51T

i) EHEAIR, KR, R, BRI e O I HAVREBENERD Do 7y, FtD C-NERTIIHR
(2 Lo TRIVHEBIN A BT,

iii) A IR NASE, kit BRI, Y, LIW 728 L OMBIIT & A EBR BT, FLRE,
TS (L ITE), ABOES7ELITIEDDR Y @ AR A STz,

iv) Z0 ) b A U TR (BREEFEKEW) (3h - & bEWIEOREZ R Lz, L LIERTIXAD
R CTH -7,

v) £IT, IOICEREEKE (W) CHBRE (P7), BRAKE Wmax) (239 2572 A R T2
LA, FA2EOLERBY Thotz, T7abb

vi) EAETIIW/P ~, B - JEFEPE CIIW/Wm a x 23W X 0 @&V vEBS A= LT,

vil) AKIGRINC LD EEERI L b R~ ORISR L 13522/ B B, 3 72b BB E E AR
FoTle, TOZENL G HEEKEEDEOHBITEETE S, 7272 L Z OB T HIE B CIXADBIRN
iz,

vil) S HIZZNERME D DT, THI T L TR K EDOFEIHEOREEA TR~ To & 25, WilERl—EH
RISIEHRIDNEIC % <, T ORNZIEH BNTHBEDZEN D B,

VI & SITHAROIBRD, HEDCDIES ETHEL QWA EREIT 5720, HEFERE RS 28 OB AR
Oz A



i) AEFPECILEILZFRE 10~30cm 23 - & b i<, HidkZE U C 20, 30, 50, 10, 40cm DJAIZFHES
NEoT-, £z
i) B CIRERO 30em ZFRE, oMk T, 10, 30, 50cm ONEIZAHES S0 > 72,
i) ZOFER, R YOARICB LIFT HEOEIIIEINIERNLOTH Y, 2O H Y 20~30cm T,
ESIEAE L WA EO TN L W Wb 0D L ) ITHEER ST,
VI K RV OAERIZITTEKOZENR G > & B REVIERIZRIZLTND Z EDHIA LD T, KRS
PHEGRETAHTEOSET, N R~ Y2 HRCT 5IMRETIT L - & biES LI-EETH D,
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Summary

Introduction

This paper consists of three parts ;

I) Firstly, modern soil classification is based upon the nature of the soil profile, which
reflects the influence of various factors on soil development including parent material,
climate, topography, time, and geological enviroment. These factors have been examined
and discussed from the present  data in Hokkaido.
1) Secondly, the soil surveys were made between 1955—1963 in Hokkaido Prefectural Forests in
Japan.
Their purpose was to elucidete the distribution of soil and relationships between the forest soil type and
its chemical-physical properties from 285 locations in Hokkaido. These surveys, were usually divided
It ~nrranal 11t drmnan tm cannnmdasman bl Nhanana’ - Alanmafinntinne marnantad 10 1TOKA
1) Thirdly, the relations between these soil types and the growth of forest stands were stadied in
the Todo-fir plantations. The growth of treesisexpressedby ‘‘siteindex” (1. e., heightin meter of
dominant trees in fully stocked stands at 25 years) .
In an analysis of the above mentioned data, Ihave arbitrarily divided the state into northern, central,
eastern and southwestern regions, as shown in Figure 14.

The factors that affect soil formation in Hokkaido

1) An outline of the climate

Hokkaido is near the northern limits of the temperate zone. The entire area has a relatively cool-temperate
climate. The average annual temperature varies from 5 to 9°C being lower in the northern and eastern regions,
as 1s shown in Figure 1. The total amount of precipitation ranges from 700 to 2, 000mm.

It is relatively heavy in the western region of Daisetsu-Hidaka the spinal mountains of Hokkaido, notably along
the western edge and in the uplands, largely as snow.On the contrary,in the eastern region of the spinal
mountains of Hokkaido, snow is rare. Precipitation varies from 700 tol, 000mm, as given in Figure 2. Lang's rain
factors and Kira's warm-index are calculated from the climatic data and isovalue maps for those numbers are
reproduced in Figures 4 and 5 respectively. According to these figures the soils in this land should be browm forest
and podzolized soils.

The area is divided into four forest zones: the cool-temperate forests, the pan-mixed forests, the subalpine forests
and the alpine forests, as indicated in Figure 12. The cool-temperate forest represented by the beech forest is
developed in the southwestern Hokkaido, south of Kuromatsunai depression which is geobotanically very
significant, as illustrated in Figure 11.

II) Soil parent materials

In the southern half of Hokkaido, the surface soils are derived from volcanic ash, and other
volcanic ejecta which have been continuously falling on the land through a long period from ancient times to the
present age, asillustrated in Figure 9 which shows the distrbiution of volcano species.

Conversely, in the northern half of Hokkaido, where there are no volcanos, the Quaternary period, Tertiary
period and Mesozoic era are represented. Therefore, the soil is derived from sand stone, shale, clay slate,
diabase, diorite and andesite etc., the soils in the region are stiff or plastic clays, or immature soils,



The distribution of soil type and its chemical-physical properties

I) The distribution of soil type

Asis shown in Table 4, the forest soil of Hokkaido were divided into six main groups as follows : Brown forest
soil 83%, podzol 0.8%, black soil 2.3%, glei 0.9%, immature soil 7.3%, and erosion 6.2%, and the others, only
a few in number, account for the remainder. Among these soils, the greater part of the whole land is occupied by
brown forest soil, which is morphologically classified to the BA-(dry brown forest soil), BB-(dry brown forest soil),
Be-(slightly dried brown forest soil), Be(w)-(moderatly moist brown forest soil with nutlike structure), Bb(d)-
(slightly dried Bp-soil), BD-(moderatly moist brown forest soil), BE-(slightly moistened brown forest soil), and Br-
(wet brown forest soiltypes. The percentage of each spedes of soil in the brown forest soil differs decidedly
depending upon theregion; forexarnple, drier soils—Ba-, BB-, Be-type—occurs in northern, eastern and
southwestern Hokkaido, moderately moist—BD-type—and moistened soils—BE-, BF-type—cover the southeast,
especially the eastern section.

The podzol and podzolic soils are scattered like dots in the mountains in the whole land. Inthis area the podzol
and podzolic soils are very scanty, only 0.8% of land that has been surveyed.

Black soil 2.3%, a very small quantity accounts for the remainder, this soil is widely distributed in eastern
regions.

Glei soil is widely distributed in the entire area, especially in the eastern part wherein there i1s  arelatively
humid climate and the area is comprised of low-land.

Immature soils are similarto the above mentioned glei soils, that 1is, these soils are widely
distributed in Hokkaido, but the southwestern region has frequently a dense distribution, for this region
covered by volcanic ejecta.

Erosion is extremely severe in almost all parts of this area. These soils are generally influenced more strongly by
soll parent material than relief, for the reason that these southward soils are largely of volcanic formatian ash or
grains.

II) Comparative study of soil types

Numerous studies have been conducted to test the features of forest soil types. This study was made to clarify the
correlations between chemical-physical properties and types of forest soils.

As given in Tables 5, 6, 7, and 8, comparing the pH values of each kind of soil, it is found that the dried—Ba-,
BB-types in the brown forest soil showed relatively lower p H values than in damp BE-, BF-types in general.

The amount of exchangeable calcium which is contained in the volume of soil 100X 100X50cm expect Ao
layer, as shown in Tables 10, 11, 12, and 13, ranging from 0. 176 to 0. 738kg. According to the results, it was
recognized that exchangeable calcium content of drier soil is very small less than that of slightly moistened or wet
soil in every region.

The amount of carbon found as much as about 16. 5kg in wet soil, and 6. Okg even in drier soil. The difference
these soils indicated is highly signincant.  Nitrogen content is presented in Tables22, 23, 24 and 25 ranging from 0.
386 to 1. 268kg it is recognized that content of nitrogen clearly decreases in drier soil than in that of moist
soil, these tendencies are similar to those of the above mentioned material.

In spite of the soil moisture content in which soil type is classihed by morphological features and the soil moisture
obtained in natural conditions at all hours, the very low content of soil moisture is characteristic as
seen in the drier soil and high content of soil moisture in wet soil,



as given in Tables 36, 37, 38 and 39.
Thickness of A layers of soil type are reversal, that is, thickness of Alayer decreases according as the soil
becomes dry, as given in Tables 30, 31, 32 and 33.

) Locality of soils
a) chemical properties

Comparing the pH values of each part in BD-type, shows that inthe southwestern region pH values are
high, inthe central, eastern andnorthern partsitislow, pHvalueis5. 7and5. 26—5. 29 respectively.

Among the eastern, central and northern regions there are no significant diffrerences.

The amounts of exchange acidity of the northern and central regions were alike, andthose of the eastern
and southwestern parts were nearly the identical. In the former regions even greater than the latter, as is
illustrated in Figure 20.

The amount of R20s of the northward region was higher than that of the southward region, as presented in
Figures 32, 33, 34 and 35.

b) physical properties

Natural volume weight varies from 116 to 119g/100ml in the northern half of this region. Inthe southern halfit
is usually as little as 80 to 81g/100ml.

Pore spaces of the soil from the northward half region are small, however, those of the soil of the southern half
of the region are large, ranging from about 60 to 70%.

In the northern half of the region, a fairly large amount or clay is contained, while the soil of the southward
half of the region has little clay content.  The texture of the northern and southern regions is light clay or clay
loam, and sandy loam or loam respectively.

The relationships between the amount of exchangeable calcium to exchange acidity is divided into  two patterns
as 1s llustrated in Figures 62 and 63.

The locality of forest soils in Hokkaido is divided into two regions (A and B) according to the chemical and
physical nature, on the basis of the above items, especially the degree of acidity, = amount of R20s3, natural volume
weight, pore space and texture, as given in Figure 84. Inthis example, the nature of the parent material is the
most effective factor in dividing the land into the two regions.

Moreover, these tworegions (Aand B) are subdivided into two parts each : northern (A1), central

(A2), eastern (B1) and the southwestern (Bg).
(A1) comprises strongly acidic brown forest soil with dense and compact clay, which forms very hard clods when
dry. (A2) iscomposed of comparatively slight clay texture and is less acidic than ~ (A1).
(B1) is covered by fine volcanic ash, and the greater part of this area is occupied by moist soil: —BE-, BF-types.
(B2) is occupied by comparatively new volcanic ejecta especially volcanic gravel, and therefore, could be classed
as “Immature soil”.

The relationship between site indexes for Todo-fir plantations and soil properties

In spite of Todo-fir being one of the major tree for reforestation in Hokkaido, the relationship
between stand properties and growth of tree is unsatisfactory. Thus we have been studying this problem on
58 plots.



be expressed in terms of total height of trees to the dominant crown canopy at 2 5 years of age, andit
is called “site index” (the method reported by Coile 1935, 1925).

Resultant correlations will be schematically summarized in Figures 64 to 81.

The relationship between “site index” of Todo-fir and soil properties is summarized in Table43.

From these results, the significant factors are as follows ;

the ratio ofcarbonto nitrogen (C-N ratio central, eastern areas)

porosity (northern, central a.)

solid per volume composition (northern, central a.)

water content per volume composition (entire a. except eastern a.)

air content per volume composition (entire a. except southwestern)

thickness of Alayer (northern, southwestern a.)

the ratio of minimum air capacity to maximum water holding capacity (I/W-----similarto ~ what was
reported by Ishihara 1933, only northern a.)

maximum water holding capacity (northern, central a.)

The other factors are little of the above results, the soil moisture content or relative water content is the
most important factor for the “site index” of Todo-fir throughout the study area.

It is also assumed on the basis of a study between chemical —physical properties at 10, 20, 30, 40, and
50cm depth and site index that the effective root depth for trees  (small roots) was relatively shallow, they
are generally 10-30cm in depth, as given in Tables 34 and 35.

Conclusion

From the result of the writer' s  inspection and study, itis clear that each sort or species of soil
classified by moisture condition coincides with the results of chemical and physical analysis. Therefore, the
soil moisture content is most effective factor for the height of the Todo-fir. Accordingly, the writer believes
that the system of classification or proposed by Ohmasa (1951) can be appropriately applied to the
classification of forest soil in Hokkaido.



