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The newly proposed classification system for forest soils in Japan

This classification system follows the way of natural systematic classification and certain
categories are defined. The categories are divided into lower level or are unified to the
higher level of the system stepwise, Four category levels,soil group, subgroup, type, and sulb-
type, are proposed in this classification system.

Category of the classification

The soil groups are the assemblage of the soils which have similar sequence and charac-
teristics of the diagnostic horizons in soil profiles. The soil group corresponds to ‘Bodentyp’
of West Germany?®, Tloupennnit ™o’ of USSRY, and Marsur’s Great soll group in the USAT.

The subgroups are the subdivision of the soil groups. The subgroups of a soil group
consist of the typical one which has the characteristics representing the soll group, soils which
are influenced by the soll formation process of another soil group, and soils which have the
intermediate characteristics of one soil group and another. The subgroup corresponds approxi-
mately to ‘Subtyp’ of West Germany® and Tloatun nousw’ of USSRY,

The soil type is a unit member of the subgroup. It is classified according to the develop-
ing grade of diagnostic horizons or the difference of soil structure. The soil type is the
suitable unit for classification of forest soils in complicated topography in Japan, and is used
as a mapping unit of large scale soil maps. The soil type approximately corresponds to
Varietdt’ of West Germany® and ‘Bug noussy’ of USSED,

The subtype is the subdivision of a certain soil type which has a wide range of natural
variance. The subdivision is done according to the characteristics which are used for the soil
type division such as soil structure, For example, Moderately moist brown forest soil (Bo
type) has a wider range variance of its nature than the other types of the Brown forest soil,
especially of soil structure. And, the solls which have weakly developed loose granular struc-
ture or granular strocture in A horizon, moderately developed nutty structure in upper B
horizon, or rather thick deposit of A, horizon such as F layer, are morphologically drier
than the standard Bo type. They are subdivided as the drier subtype of Moderately moist
brown forest soil, Bo(d).

Although the categories ave not defined for the level lower than the subtype, the soil type
and the subtype ave subdivided appropriately according te parent material, texture, mode of
deposition, or the amount of chemical components,

Naming of seils and classification by parent malerial

In this system, attention is pald not to changs, if possible, the soil names which have
been used in Japan., Although many names of the soil groups have color names, this classifica~
tion is not merely the mechanical classification by the soil color. For example, among the
soils belonging to the soil group of Brown forest soil, some soils have vellowish gray brown
or dark gray color reflecting the color of parent material, These solls can be subdivided by
parent material if it is necessary.

The division by parent material is the lower category of this classification system in
general., Volcanic ash which covers widely in Japan often produces large amounts of allophane
in its weathering process and the allophane is congidered to cause the high humus content,
water holding capacity, and phosphate absorption coefficient. The soils derived from volcanic
ash are included in the Black soil in this system, But volcanic ash does not always form

Black soll, and other soil forming factors such as podzolization or gleyzation quite often excel
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the characteristics of volcanic ash, 1% fore, the division only by parent mater

voleanic ash is placed at the lower category. However, dark red colored soils are formed from

the parent material of lmestone, serpentine, or ultrabasic rocks, and most of these soils have

high base saturation perceniage. They are classified as Dark red soll in the higher category

of this system because of the unusual cccurrence in rainy climate of Japan
Classification of soils which have intermediate characteristies

In this classification svstem, subgroup is newly proposed and the solls which have inter-

mediate characteristics as the result of the combination of th forming factors two

different kind of soils, are placed in the subgroup. Theref in general, most of the forest

still cannot fit these sub-

soils in Japan can fit in the new system. However, the soils whi

groups are located fo a certain soil type in this classification system by deciding what soil

forming factor is prevailing, Then the subordinate soll group pame is put as an adjunct and

a soil can be given the name and svmbol as follows:

A soil which is the Moderastely moist browsn § soil but has very dark color in the

lower A horizon and retaining the remnant of Black soil, is named and expressed as, (B)-Be,
Black soil like Moderately molst brown forest soil,

Among the soils which have the intermediate characteristics, some soils have the possibility

the result of the ¢

in the future o be given the pew subgroup nz

e soil genesis study.

General description of Groups and Subgroups

1. Podzol

The soils of the Podzol group have well developed Ay horizon, eluvial horizon, and illuvial
horizgon, Their acidity is very strongly acid, In general, the soils are developed in cool and

moist regions in Japan.

The Podzols are subdivided into three subgroups, Dry podzol, Wetb iron pods

humus podz

The Dry podzols are distributed mainly in subalpine and alpine zones, but they can also

be found in mountainous regions of temperate zone.  They are distributed zt the relatively

dry site such as mountain tops, ridges, upper convex slo or the edge of plateau. At these

dry sites, litter is poorly decomposed, Ag horizon is well developed, snd organic acid is released,
L

tioned above, aci

\sequfant.ly, the soils are disposed to be podzolized. Besides the topographic features men-

fic parent material, sandy texturs, and a certain vegetation such as Thujopsis

dolabrata or Sciadopilys verticillaie accelerate the podzolization.
The horizon sequence is well developed Ay, (F) horizon, A or H-A, Ay (eluvial), By
{Hluviald, and By horizon.

and compact parent

The zoils of Wet iron podzol subgroup are formed from the

sy

material at gentle ridge, peneplain, or plateau of volcanogenous mud flow, The soils are

distributed in temperate or subalpine zone under the vegetation of natural forest of Pices

glehwii, Abics mariesii, Pinus parviflova, Thujn standishii, Chemaecyparis obtusa, or Fagus crenata.

Although the Wet iron podzol are classified as the member of the Podzol group,

n contents in Ay and Ay horizon, is

ot

surface gleyzation, which is indicated by high ferrous

considered to be the major characteristics of this subgroup. The horizon sequence is well
developed Ay (D), A or H-A, Agg, By or Byrg, and By horizon, The soils have massive struc~

ture, and some of them have the iron pan in wpper B horizon,



-2

The soile of Wet humus podzol are strongly influenced by surface gleyzation and have

high ferrous iron content in H and A horizons., The sola of the solls are not so compact as

those of Wet iron podzols, and humus peneirates deeper into the sola.  The soils have thick

on. They have

greasy H horizon, thick A horizon which is rich in humus, and darker B hori

1

gray or dark gray portion in A horizon accompanied by dark rust co

wred iron rich portion
underneath.

The soils are distributed in upper temperate and subalpine zone under the vegetation of
the forest of Piceq mariesii, Abies veitchii, Picea hondoensis, Chamaecyparis obtusa, Thuja standi-
shii, Betulo ermanii, or Foagus crenata.

2. Brown forest soil

The scils of the Brown forest soil group have the horizon seguence of (Ag)~A-B-C, have

no eluvial or illuvial horizon, have brown colored B horizon, and have acidity of moderately

or slightly acid

The Brown forest soils are distributed in rather wider ranges of temperate and warm

o

temperate zone in hurid (

precipitation) climate.  The soils are zonal ones which are

formed between the zones of Podzols and Red and Yellow solls. The soils have wide variety

of characteristics or maturity and some are influenced by the soil formation process of another

soil group, Consequently, the soils of this group are classified into five subgroups. The sub-

groups zre Brown forest soil which are the typical Brown forest soil, Dark brown forest

soils which ave distributed close to the Podzol zone and have the features similar to the Wet

humus podzol, Reddish brown forest soils and Yellowish brown forvest solls which are

ed and influenced by the Red and Yellow soils, and Surface gleyed brown forest

ACCoImMExE

soils which are influsnced by surface gleyzation

3, Red and Yellow Soil

Widely accepted concept for he Red and Yellow soils is that the solls are

the zonal ones and formed in subtropical region under woist climatic condition. However, as

the result of the receni pedological survey and research, the Red soils in Japan are considered
o be the relic soils and formed during the warm period of the geological sra. The Yellow
solls are distributed in the same area as the Red solls and accompanied by the Red soils,
h

in yellow colored sola,

Some have yellow topsoll and red subsoil in a profile, and some ot

ers have yellowish orange

1

weathered material

color reflecting the red coloy
Although Red soils and Yellow soils are supposed to have a quite close relationship, the

~ 3 1

relationship and the difference of the genesis of the two solls have not yet been clarified, In

Okinawa, the southernmost and subtropical region of Japan, the Yellow soils are commonly
found in mountaing, and some consider that the soils are formed in the present climatic con-
dition, Therefore, the Yellow soil will be placed at the independent soil group in the future,
The soils of this group are subdivided to the three subgroups by soil color and surface
gleyzation,
4. Black scil

The soils of the Black soil

sroup have thick black or brownish black A horizon., The boun-

dary of A and B1 nct,  Their bulk density is low, water holding capacity and

base exchange capacit

are high, The Black soils are separated into two subgroups according
to the degree of black color of A horizoan,

Oplnions are divided on the genesis of the Black soll and they have not vet heen unified
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The Black solls are distributed mainly on grass lands, They are scarcely distributed in the

areas-that-suppesedly have been covered by forests for. a long time, Cn the other hand, the

black color of the topsoil of the Black soll in grass lands is faded after the repeated planta-
tion of forest trees. These facts suggest that the vegetation of grass land is one of the
very important factors for the formation of the Black soil

The Black scil has a thick black colored A horizon which has very high huwmus content,
The parent material of volcanic ash, which has much aiiophsme has been regarded as the

k soil is derived from volcanic ash.

humus bearer of the Bluck soil,  And most of the Bl

However, the volcanic ash is not alwavs the parent material of the Black soil.  Some Black

I, and some are considered to be formed by the

soils contain little or very little volcanic ¢

accumulation of organic residuum under the submerged condition.

5. Dark Red Soil

Some soils of De red soll group are formed from the Hmesione, serpenting, and ultra-

S

1 base saturvation, and the perceniage of base

basic vocks, These solls have commonly h

ration gets higher in desper horizons. The other solls which are formed by hydrothermal

process voleanic activities and the soils which are formed from the basic rocks and have

501l group.

not so high a base saturation are included in this

o of the soils of this group vary very much, and they are

&

The genesis and base saturat
divided into three subgroups, Butric dark red suil, Dystric dark red soil, and Volcanogenous
dark red soil.

6 Gley

ish gray colored horizons, which

The soils of this group have the gleved light gray or b

semed by the influence of ground water, in the relatively upper part of the sola.
This

taneously, and the soi

58

5 simul-

soil group includes the soils which are influenced by the podzolization proc

which are gleyed hy the seasonal stagnant water.

The soils of this group are separated into the three subgroups, Gley, Pseudogley, and

Podzolic g Gley subgroup soils are influenced by the ground water and have gleyed

horizon in the 1m depth sola. Pseudogley soils are influenced by the seasonal stagnant
water and have the gleyed horizon in the 1m depth sola.  Podzolic gley soils have eluvial
horizon or eluvial portion in the profile by the pedzolization, and also have the gleyed horizon
by the gleyzation.

7. Peaty Soil

The soils of the Peaiy soil group are the organic soils which are formed by the accumu-
b

Jation of plant residue which is not decomposed and deposit at marshes or swamps where the
water stagnates.

sat soils have

Peat soil, Muck, and Peaty podzol are the subgroups of this soll group, F
more than 30 cm thick peat layer at the top of the sola.  Muck soils have more than 30 cm

thick muck layer at the top of the sola
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Classification of Forest Soils in Japan (18975)

Soil Group Subgroup Type Subtype

POAZOIIE SOTIE +vrvrrvverrrternerosmorartrioriiomostaraan s trntreineenns e raataeicrsstorasscancoriorisriosionroans P
Dy pOAZOLC SOLIS «+xvrrrrerramrsertriir et et o e st Po
DTG POAZDL +evervrravriee et e s Poy
Dy POdzolic S0LL rrerrerreerimmrerimi i e e Pog
Dry slightly podzolic Soll oo Pog
TWet 1ron POGEolic SOLE «rrorrerrrrmerior ot it e s Pw(i)
Wt 10T [OGZOL s vrsertorstrer ot o ion ittt e a vt Pw(
Wet iron podzolic SO s Pw@®y
Wet iron slightly podzolic SOl rrerremrnmrar oo Pwy
Wet humuns podzolic S0LI8 rererrrr ittt Pw(l)
Wet NUIIUS DOLLEOL +vrrerrerresmecrmonertanornn et e ae s Pwih) 1
Wet hurmus podzolic SOIle o et Pw()g
Wet humus slightly podzolic s0il v Pw(t)y
BREOWIL FOTOST SOLLS  crvcorerrrsernrrnnranaenaesunsaaraorreseenontereansanranonnsanianmasrasrasnmsinemnsrnessssrsone B
TIFOWIL FOTESE SOLLE: <7« rveereorrcomertntinermianeenuonsornsaesnnssansys s aesanaaansnsisraoreoraerons B
Dry brown forest soil (loose granular structure type). oo Ba
Dry brown forest soil (granular and nutty structure type) - Bx
Weakly dried Brown fOrest S0IL v vrvrerorriireririoiririor e e
Moderately moist brown forest soil - oo Bo
Moderately moist brown forest soil {drier subtype) - Bo(d)
Slightly wetted brown forest Soil -coreorinn Be
VWt BrOTWIE FOTESE SOLLreereerrerrcrnerniaminmonneenremerinesaesarrinranraaracnacanoors Br
37K DrOWI FOTEST SOLLE o eerecreerermirmeomiorcennertimmarminarntsstnsrsnreinssscarasrioraorce 4B
Moderately moist dark brown forest soll---ennionnn dBo

Moderately moist dark brown forest soil (drier subtype)- dBo(d)

Slightly wetted dark brown forest soil oo s e, dBe
Reddish DrOwn FOrest BOLLG s errerrernmmtrmtematatr et taeraaraeratrtnneraorinaereinninns B
Dry reddish brown forest soil (loose granular structure type)--- 7Ba

Dry reddish brown forest soil (granular and nutty structure type)--#Ba

Weakly dried reddish brown forest soll oo ¥Be
Moderately moist reddish brown forest goil «ovovirncnnn #Bo

Moderately moist reddish brown forest soil

(drier subtype) rBn(d)
Vellowish DIOWE TOTEEE 0TS v rvrrerrerrrermertoriomimmimmaratrerrruimonieatenaosconan VB

Dry vellowish brown forest soil (Ioose granular structure type) - ¥Ba

Dry vellowish brown forest soil

{granular and nutty stracture Lypele oo ornonnn yBs
Weakly dried yellowish brown forest goil oo ¥Be
Moderately moist yellowish brown forest soil -oovorvinonininn YEBp

Moderately moist vellowish brown forest soil

(drier subtype) «roeeemeron et a e YBo(d)
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Soil Group Subgroup Type Subtype
Slightly wetted yellowish brown forest soil -0 T Y8e
Surface Q]fﬁcd brown Forest s01ls sorror i R

Dry surface gleyed brown forest soil

(granular and nutly structure Lype) oo, £Bs
Weakly dried surface gleved brown forest soili-o oo e - &Be
Moderately moist surface gleyved brown forest soil--ooreen raensenies 4Bn
Slightly wetted surface gleved brown forest soiloooonocnan. £B:

Red and Yellow soils

Red soils

Dry red soil (loose granular structure type) oo, Ka

Dry red goll (granular and nutly structure Type) ~r o Rn

Weakly dried red sofl v e
Moderately moist red soil oo B LI RICPPPEPTIPRES o Ry

Meoderately moist red soil (drier subtype) oo Rel(d)

Veollow soilge v o oo e e et n s s v
Dry vellow soil {loose granuiar structure type) < o o ororoion o Va
(granular and nutty structure LyPe) v Yn

Weakly dried vellow SOIL e oo e Ve

Moderately molst yellow soil--

Slightly wetted vellow soil oo e RO o Vi

Surface gleyed red and vellow solls oo ARY
Strox surface gleyed red and yellow soll oo e FRY Y
Weakly surface gleved red and vellow soll oo ERY y

Strongly bleached red and vellow soi

ZRYhy
Weakly Bleached red and vellow soll o, £RY by

. 5018

TAFACK SOLIG  evvvrrarreineenmanrreer e e e e s s e s aa s e ee e e s e ar st e e a e bt e e e er e s u e raer e e B/
Dry black soil (granular and nuity structiure Lype) «rron Bis

ﬁﬂf{l&i&}’y’ dried Black o1l oo e Ble

Moderately moist black soll vorcninannnnnnn e Biv
Moderately moist hiack soil {(drier subtype)-.- Bio(d)
Slightly wetted black 80l oo B R S U POPEOU U . Bie

Wet black soi

Light calored black soilg. oo R o e IRl

Dry light colored black soil {granular and nutty structure type)-IBfs
1 Bic

Moderately moist Hght colored black soil - RESTERETERLSPLSPRLT: 1B

Weakly dried light colored black soil oo -

Moderately moist light colored black soil(drier subtyvpe)---IBl(d)
Slightly wetted light colored black soil oo, {Ble
Wet 1i
DIEEK T SOLIS e vermmrrecmn e et e a e ot e e nan e DR

ght colored Black 8oil oo s IBls

Eutric dark red solls oo L KRR ERTLE ‘

........................................... ¢DR
Doy eutric dark red soil (Joose granular struct

Te typﬁ') vavene cricone eDR 4
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Soil Group Subgroup Type Subtype

Dry eutric dark red soil (granular and nutty structure type) - ZDRs
‘Weakiy dried eutric dark ved soil o covcerrirriminii e 2D R
.......................................... 2DRs

Moderately moist eutric dark red soil
Moderately moist eutric dark red soil (drier subtype)---eDRp(d}

Slightly wetted eutric dark red soil-ror i cnn. eDRe

DYSETic dark Ted SOLIS «rverrerrrmrremmiiiuratoniiiaieseeseaie e st a e e e dDR
Dry dystric dark red soil (loose granular sfructure type) oo dDRa

Dry dystric dark red soil (granular and nutty structure type) - dI2Rs
Weakly dried dystric dark red soll oo dDRe
.......................................... dDRp

Moderately moist dystric dark red soil
Moderately moist dystire dark red soil (drier subtype)-dDRo(d)

Slightly wetted dystric dark red soil

Volcanogenus dark red SOIIS «roorrertorerammr e e
Dry volcanogenus dark red soil (loose granular structure type) ---vDRa

Dry volcanogenus dark red soil
(granular and nuUtty SLEUCTUTE LyPe) s oo vDRe

Weakly dried volcanogenus dark red soil

Moderately moist volcanogenus dark red soil oo vDRo
Moderately moist volcanogenus dark red soil
(Arier SUDEYPE) +vrvrrrrrmvrsimrmierieeie oo yDRp(d)
Slightly wetted volcanogenus dark red soll «oovrvnn vDRe
Gl SOLIS o7t e sermerrte i mr i er ettt e ettt e e e s e s ae s G
TS T P O PP G
) T T T PR PP P G
PHEUAGEIEY ++eecreerrerreeriritien ot e s et a e e et e et psG
PEERAOEIEY vvrevrtrnrmr e e psG
POAZOLIC LEY vorvorermenrs ottt e r et PG
POAZGHC GIBY «rvrereersts semsr ittt PG
PAbY SOLIS wrreeromreermrrem oo st e e Pt

Peat soil

Peat soil

WUCK 8081 crevrreervenenne

TVILLEK SORL - cvvcorerennemnernnannenteneranennrrtaaaratnseetiorearaancrnontancnsinrennarnnns M

TITITEUALULLE SOIIE veveeoreenornornaemennanncannenioreenecn et rtssannsnerr s asnaesaeransssonesaanaanneseaneanenmrnns Tm
THIIAATUTE SOLLeeevrnereernmmtrutoniti st ts e s b ot an e ea et ea s e anie s esa e et e eeatsacrionnens Im
THTHIATUTE SOLLerverreorcorenemnmtmmnnaumnestesaneraanaersasaermesaceriarcanantcsamanianes Tm

FELOAEA SOIL «recvvrnrenternerammaueaeaere et s aenora eyt ot ean e r e arcn e na et e et nes Er

Er

Eroded soil





