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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 sub-
type, are proposed in this classification system,

Category of the classification

The soil groups are the assemblage of the solls which have similar sequence and charac-
teristics of the diagnostic horizons in soil profiles. The soil group corresponds to ‘Bodentyp’
of West Germany®, Tloupennsét Ty’ of UUSSRY, and Mazrsur's Great soil group in the USAD,

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

The soil type is a unit member of the subgroup. It is classified according to the develop-
ing grade of diaganostic 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 nouss’ of USSRD,

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 soils which have weakly developed loose granular struc-
ture or granular structure 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 are not defined for the level lower than the subtype, the soil type
and the subtype are subdivided appropriately according to parent material, texture, mode of
deposition, or the amount of chemical components,

Naming of soils and classification by parent material

In this system, attention is paid not to change, 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 solls have yellowish gray brown
or dark gray color reflecting the color of parent material. These soils 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 considered to cause the high humus content,
water holding capacity, and phosphate absorption coefficient. The soils derived from volcanic
ash are included in the Black scil in this system., But volcanic ash does not always form

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

voleanic ash is placed Is are formed from

at the lower category. However, dark red colored soi

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

AY

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

of this system because of the unusual occurrence in rainy climate of Japan.

Classification of scils which have intermediate characteristics

11 this classification svstem, subgroup is newly proposed and the soils which have inter-
Inn this classification svstem, subgroup is newly proposed and 1 fich hs ey

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

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

e

soils in Japan can it in the new system. However, the scils which still cannot fit these sub-
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 name is put as an adjusct and

a soil can be given the name and symbol as follows;

A soil which is the Moderstely moist brown f soil but has very dark color in the

lower A horizon and retaining the remnant of Black soil, is named and expressed as, (B)-Bo,

Black soil like Moderately molst brown forest soil,

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

it of the

in the future o be given the pew subgroup name for them as the

of

e soil genesis study.
General description of Groups and Subgroups
1. Podzol

The soils of the Podzol group have well developed A, horizon, eluvial horizon, and illuvia

«d in cool @

s are develo

horvizgon, Thelr acidity is very strongly T general, the s¢

moist regions in Japan.

The Podzols are subdivided into three subgroups, Dry podzol, Wel iron podzol, and Wet

humus podz

ols are distributed mainly in subalpine and alpine zones, but they can also
{

s or the edge of plateau. At these

The Dry po

ons of temperate sone.  They are distributed at the relatively

be found in mountainous r

dry site snch as mountain tops, ridges, upper convex sl

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

Consequently, the solls are disposed to be podzolized. Besides the topographic features men-

tioned above, acidic parent material, sandy texture, and a certain vegetation such as Thujopsis

dolabrata or Sciadopiiys verticillate accelerate the podzolization.

The horizen sequence is well developed A, (F) horizon, A or H-A, A, (eluvial), By

1al), and By horizon.

clayey and compact parent

group are formed from

The soils of Wet iron podzol sub
material at gentle ridge, peneplain, or plateau of volcanogenous mud flow, The soils are

tion of natural forest of Picen

distributed in temperate or subalpine zone under the veg
glehnii, Abics mariesii, Pinus parviflova, Thujs standishii, Chamaecyparis obiusa, or Fagus crenata.

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

surface gleyzation, which is indicated by high ferrvous iron contents in Ay and Ay horizon, is

sence 15 well

considered to be the major characteristics of this subgroup. The horvizon seqg

developed Ay (FD), A or H-A, Agg, By or Byrg, and By horizon. The soils have massive struc-

&

ture, and some of them have the ivon pan in upper B horizon.



The soile of Wet humus podzol are strongly influenced by surface gleyzation and have
high ferrous iron content in H and A borizons, The sola of the solls are not so compact as
those of Wet iron podzols, and humus peneirates desper into the sola.  The soils have thick
greasy H horizon, thick A horizon which is rich in humus, and darker B horizon. They have
gray or dark gray portion in A horizon accompanied by dark rust colored 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 obtuse, Thuja standi-
shii, Betula ermanii, or Fogus crenaia.

2. Brown forest soil

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

no elavial or illuvial horizon, have brown colored B horizon, and have acidity of moderately
or slightly acid

e and warm

The Brown forest soils are distributed in rather wider ranges of temper

temperate zone in hurmid C(high precipitation) climate,  The soils are zonal ones which arve

is. The scils have wide variety

formed between the zones of Podzols and Red and Yellow sol

sot] formation process of another

of characteristics or maturity and some are influenced by the

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

oups are Brown forest soil which are the typical Brown forest soll, Dark brown forest

sotls wh se o the Podzol zone and have the features similar to the Wet

choare distribuied

humus podzol, Reddish brown forest scils and Yellowish brown forest soils which are

ed and influ

accomps by the Red and Yellow soils, and Surface gleved brown forest

sotls which are influsnced by surface gleyzation,
3. Red and Yellow Soil

t the solls are

Widely accepted concept for the genesis of the Red and Yellow soils is th

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

the result of t

recent pedological survey and research, the Red soils in Japan are considersd
to be the relic soils and formed during the warm period of the geological era. The Yellow
soils are distributed in the same area as the Red solls and accompanied by the Red soils
Some have yellow topsoll and red subsoll in a profile, and some others have vellowish orange
color reflecting the red coloved weathered material in yellow colored sola.

Although Red solls and Yellow solls are supposed to have a quite close relationship, the
relationship and the difference of the genesis of the two solls have not vet heen clarified. In
Okinawa, the southernmost and sublrvopical reglon of Japan, the Yellow soils are commonly

found in mountains, and some consider that the soils are formed in the present climatic con-

dition, Therefore, the Yellow soll 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 soil

The soils of the Bla

IS

Ik soil group have thick black or brownish black A horizon, The boun-

dary of A and B horizon is d

nct, Their bulk density is low, water holding capacity and

base exch

age capacity ave high, The Black soils are sep

ed into two subgroups according
to the degree of black color of A horizoao,

Opinions are divided on the genesis of the Black soil and i}

sy have not vet been unified,
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The Black solls are distributed mainly on grass lands, They are scarcely distributed in the

areas that supposedly have been covered by forests for a long time.  On the other hand, the
black color of the topsoil of the Black soil in grass lands is faded after the repeated planta-

rest that the vegetation of grass land is one of the

tion of forest tress. These facts sug

very important factors for the formation of the Black soil

The Black soil has a thick black colored A horizon which has very high humus content,
The parent material of volcanic ash, which has much allophane, has been regarded as the
humus bearer of the Black soil,  And most of the Black soll is derived from volcanic ash.
However, the volcanic ash is not always the parent material of the Black soil.  Some Black

and some are considered to be formed by the

soils contain little or very little volcanic ash

H

accumulation of organic residutm under the submerged condition,

5, Dark Red Soil

rpentine, and uwltra-

~ed ol

s have commonly h

ration horizens. The other seils which are formed by hydrothermal

formed from the basic rocks and have

¢ ovolcantc activ and the soils which ars

process

not so high a ba coare included in this soil group.

The genesis and base saturation of the soils of this group vary very much, and they are
divided into three subgroups, Eutric dark red suil, Dystric dark red soil, and Volcanogenous
dark red soil.

G Gley

The soils of this group have the mleved light gray or bluish gray coloved horizons, which

ave formed by the influence of ground water, in the relatively upper part of the sola.

3 simul

Jon pro

This soil group includes the soils which are influenced by the podzolize
taneously, and the soils which are gleyed hy the seasonal stagnant water,
The soils of this group are separated into the three subgroups, Gley, Pseudogley, and
Podzolic ¢ 51

horizon in the 1m depth sola.  Pseudogley solls are influenced by the seasonal stagnant

eround water and have gleyed

subgroup soils are influenced by the

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 podeolization, and alse have the gleyed horizon
by the glevzation.
7. Peaty Soil

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

lation of plant residue which is not decomposed and deposit at marshes or swamps where the

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

thick muck layer at the top of the sola
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Classification of Forest Soils in Japan (1975)

Soil Group Subgroup Type Subtype

Pofzolic SOIS «orerrevrmrriiiiiorneraaraareria s S PO O OP PP P
DIy POAZOLE SOILS ++exrrrreerereaterrer et ar oottt Pp
DIEG POGZOL +rversrereerier s tosa ottt oo Poi
Dy Potzolic SOLL «+orrersrerrorimmmierte e Ppy
Dry slightly podzolic SOIL «oreoreorerrsroersiia s Pog
Wt 1ron POzOlC SOLE «rrrerrerar oot it Pw(i)
TR 1TOM DOAZOL v v eeraertertcam o en st cate s a e Pw(i)
Wet iron podzolic SOLL e reorro o PeDy
Wet iron slightly podzolic SOl e oo Pey
Wet RUmus podzolic SOLIS v e ettt s P (k)
TWet RUMUS POEOL +ovrrsrrerrarterser o ettt oo nia e Pw(h)1
Wet humus podaolic Soilo e Pw(h)g
Wet humus slightly podzolic s0il o Pw(h)m
TREQWE FOTEEE SOLLS -« 1rervraeraremmvrnmanmissrsatsatsrearatassessbetbsts s ea s assassaesas assis et s saeraaesaertaree B
TIPOWR FOPESE SOLIEs «+rereeereermenmrimmssiosinsrenttretantss b s st eisr s seraesaessasias e e tan e e eas B
Dry brown forest soil (loose granular structure type)-oooemes Ba
Dry brown forest soil (granular and nutty structure type) oo Bs
Weakly dried brown fOrest S0l «rrwrrerooremmmi s Be
Moderately moist brown forest Soil - Bo
Moderately moist brown forest soil (drier subtype) - Boi{d)
Slightly wetted brown forest S0Il - Be
VWet Browrt FOrest SOLlcer s orrcorimimmrsmiiieeriuirsuriiaesteisenaerscnnosnaon By
D8R DIOWIL FOTESE SOLIG «v-ereereereeraarmtomsmiusimsarsniniinssassassssssssasansinsesssrierceriorcs 4B
Moderately moist dark brown forest soil-ooonororooinioo o dBo
Moderately moist dark brown forest soil (dricr subtype).--dBo(d)
Slightly wetted dark brown forest $oil- oo dBe
Reddish Browin TOreSt SOILGe - s errermrrerrserimmiiiitritrrteraerterteriorsanaercorioneniirninns R
Dry reddish brown forest soil (loose granular structure type)---- 7Ba

Dry reddish brown forest soil (granular and nutty structure type)---7Bs

Weakly dried reddish brown forest soll - o vBo
Moderately moist reddish brown forest soil - oo, 7B

Moderately moist reddish brown forest soil

(ALREr SUBLYPEY rrerrrrrrrememerserioriisconits s sanes i ¥Bo(d)
Vellowish BIOW TOTESE SOTIG:-+rrerrrerrerrerassmivmioiiirariirairesrraeearsasssessorcosaosiasans VB

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

Dry vellowish brown forest soil

(granular and nutty siriacture Lype) oo yBs
Weakly dried yvellowish brown forest soil «oovomi o, ¥Be
Moderately moist vellowish brown forest soil «roeveeriin EERETPTIRRRER YEp

Moderately moist vellowish browan forest soil
(diﬁer Subtypg) ......................................................... yBD(d)



#1

Soil Group Subgroup Type Subtype
Slightly weited yellowish hrown, forest sofl oo ¥Be
Surface gleved brown Forest solls s 2R

Dry surface gleyed brown forest soil

(granular and nully structure Lype) oo 2
Weakly dried surface gleved brown forest soilomvoon
Moderately moist surface gleyed brown forest soilcooeeros reenee
Slightly wetted surface gleyed brown forest soil--- e &Be
Ko aredl Vellomw SOUS  corrrrorerrtrnese sttt eieror s tarter o o tortortorotcaraeniononioniasaes RY
Rod SOTIE v e er e

Dry red soil (loose granular structure type)

Dry red soil {granular and nutly strocfurse Lype) o Re

Weakly dried red soil

Moderately molst red Soil oo ororooioronn oo ORI Bo
Moderately moist red soll (drier subtvpe)roin Rold)
Vel ow 8018w errereoreersrenns B USSP v
Dry vellow soil {loose granular structure type) <o ororororoiono, Ya
Dry yellow soil {granular and nutty structurs Lypel o v Yn
Weakly dried vellow SOIL - oo

Maderately moist vellow soil----

Slightly weited yellow soil

Surface gleyed red and vellow soils -

Strongly surface gleved red and yellow soil e craesseesercensensines SRY g
Weakly surface gleved red and yellow soil v ERY g
Strongly bleached red and yellow soll-orons v FRY Dy
Weakly bleached red and yellow soll i £RY by

Dry black soil (granular and nuity structure Lype) oo Bl

Weakly dried black soil

Moderately moist black s

Moderately moist black seil (drier subtype)--

rod BIAack SOTE s e e TR

Dy light colored hlack soil {granular and putly structure type)-/Ris

Weakly dried light coloved black soil «rvveneiminn.
Moderately moist light colored black soil - s e s s 1Bl

Moderately moist light colored black soil(drier subtyped-- /Bl (d)

Slightly wetted lHght colored black soil -, {Ble
Wet Hght colored BIack Soil-rriommom TRy
TIATK TEEL GOLES -+ cvvrvrr v aer s aeere i e anraan e ee e er s e e s e e et s n et e e ORI DR

Buatric dark red soils -

Dry eutric dark red soil (loose granular structure typelo o oo eDR4
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Soil Group Subgroup Type Subtype

Dry eutric dark red scil (granular and nutty structure type) .- eDRs
Weakly dried eutric dark red Soili e e oo DR
Moderately moist eutric dark red soilsroonnniinn. zDRo
Moderately moist eutric dark red soil (drier subtype)---¢DRo(d}
Slightly wetted eutric dark red sollsovrnnnin. eDRe
Dystric dark £ed SOILS -+ rre o orerseamaie oo e JDR
Dry dystric dark red soil (loose granular structure type) oo dDRa
Dry dystric dark red soil (granular and nutty structure type)--- dDRe
Weakly dried dystric dark red SOl e dDRe
Moderately moist dystric dark red soiloomvnnnn e dDRo
Moderately moist dystire dark red soil (drier subtype)-dDRn(d)
Slightly wetted dystric dark red ol dDRe
......... »DR

Volcanogenus dark red 805 «vor s
Dry voleanogenus dark red soil (loose granular structure type) ---vDRa
g L

Dry volcanogenus dark red soil

(granular and nutly SEXUCTUTE LYPe) xero e vDRe
Weakly dried volcanogenus dark red soil oo vDRe
Moderately molst volcanogenus dark red soil oo #DRo
Moderately moist volcanogenus dark red soil
(ATIET SHBEYPE) vervrerrirremrerarnrisssainsinsins st yDRu(d)
Slightly wetted volcanogenus dark red soil wovoerrcomoen vDRE
GLEY SOLIG o vemersanaernaostenton et et ot it ek an oot a s La e b e e e G
GIEY  «orvereimeesrem e a e E e e o
) T YT RRPSTES G
PSEUAGEIEY +++r+resereersrmstren ottt es Lot psG
PSEUAOEIEY «erecrrrrmeresrnrme ot e e e psG
POAZOLIC BT «roreereersrorressesmmn ettt ah et e PG
.............................................................................. PG

Padzolic gley

PEALY SOLIS vvrvrreersermornerme et e
PEAL SOLL +rrreresraeertmmeramrmmiieteataeiia it ea b e n s s e saanies
Peat soil

WK SOLLrrerremneorioraens

Immature soils

Immature soil

Mo tiare SOT e ver eororterintarieniistiiiuiioiviiia i s a s Im
FLFOAEA SO «ververesmrerrerinrassaerteseisseersesasr e te s st ebs e e e nt e e a s eca e e Er
................................................................................. Er

Eroded soil





