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Fig. 1
Location of the selected soils.
1) Niimi 6) Anamizu
2) Daimon 73 Kane
3) Wadayama %) Hakusancho
4) Shionomisaki 9) Kiyomizudera
5) Yamazaki 10) Mt Ibuki
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Table 2. #lf P2 A3 O—REDME
Primary mineral composition of Shionomigaki P2 soil
(Part in 100)
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Chemical property of soil

(On dry basis)

Sample
name

Type of

501l

e pan
4 13

Horizon

& A E{
Rate of

saturation %
Cal 1 MgO

Niimi P17

Bio

30,6 L2 15,00
0,61 0,214,855
0,31 0,214,955
0.7 L2 518

> I
Diatmion
P14

B

o
3 Qo

O3 Oy O

Ok

=

Wadayama |

Bin

W

Shiono-
raisaki
P2

Bl

10
0. 04

0.02

<

>

[

mees

0.8 0,4 1 4,45
L 0.3 tr. | 4.40
Lot tr 4,40
L5 05

1.3 3
G, 1 o]

R

«

Niimi P10

e

DO

1l i

Yamazaki

(B

38.6 17,9 1 5,90
6.01 8.5 5 X
2.6 10,2 5,30
3.0 11,6 5 35
27.6 5. 60
7.2 | 5015
2.9 0 45015
3.1 1.2]4.85

S K
Anamizu

Ra

| Am(Ry)

By(Ra)
By(Ra)

20, .6
8. e
&, .8

fif

Tl
misaki

71

-’

R

A-BRD

Bi(Rg)
By(Rg)

11,41 9.0 4.85
5.9 1 5.9 4.90
6.0 7.7 15.00

Re

A-B(Ry)

By (Ry)

Yellow

ZIN Ui
Hakusan-
cho

Y

a3
»]

Pk o=y
Kivomizu-
dera

Ys

38,
23.

Rendzina~lik

g
Mt Ibuki

Ren »

1.85
1,23

5,017,758




56— e W

U ARMOEBIC R 20D TH b, YLD
DPISEER £ DO Bt B OB O L OIS

VPR, pH 7.0 M LE L Eohikion Lk bk Ca BEFIEES 82105
%, CatMg BIMERZ~1102I0H Ui, Ay B Ca 8IRENI%A Ao bid, & HCl itk »
ZEDOTHEDL, ABO C/N b o~10%KL, b
(1,350 m) i

JED carbon G EE N
EVAED,

CTHABR LN G LD, #ito
DR O PN SRS &, &I

LT EHRBZLE, TOXH C/IN Hidhis

5. EREOHED & CEEEROLFOEE- R

?%«ss

ST g

A, A

RE DWW DY

=X

SHOR B e &
NAEDT, il d—iE LT - 7o,

g Table 5 i,

HEEDRIR A7 b

Hurric acid

%h»(l“?.i—ii‘;]
o [N
1 i
i AN
) . Ch/C
H ~
' N
[ / N4
| / N
/ %
VARERERYAN
i / o
/ b . Cn/Ci100
/ ’ e
40 £ Black soit
Vi
/ Cp/izs 075
“
N
L e
P
30 -

Cn/Cs 050

xY:
e m -
o4 Brown ™ forw g

S0t}

20 : AL
:f:‘?‘%;/& L

Ch/CE025
i.. Fulvic
50% ac
(F-(lat1+2+3)} ; i i 1 5
Mg 9 b e g 900" 00" 706600 505 400500
Fig. 2 o . i Heds & Wave-lergth  (mu)
Humus Lompos,itmn of the bld(,r{ soil, degraded
black soil, red soil, vellow soil and brown forest - H
soil (A horizen). Abaorptmn sy}ectra of the repre-
{Data of the brown forest soil are cited from litera- sentative humic acid of the se-
ture 4)) lected soils.
@ --Black soil, (- Degraded black soil, A-Red soil {(Concentrations of humic acid ave

angd Yellow soil, & Brown forest soil arbitrarily chosen)



Gt 7

Table 4. 1 W 1%

Humus composition
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Table 5, F A % O X% % 0 % H
Optical property of humw acid

T -1 {1424 h~(1+2
R OE 4 B h-t Q4243 I S
Sample |+ YPe dlog 41 Tyfpe dlog 41 | Eyfpe iAl a1 R
Lample ey og id log e} ogidlog e o log 4 log ioof
name ;;)1;1 H()IMOIE; A Ry RE humic kl} kol Rf humic! k) Ay Rf ‘hum.lc
N { [ acid | 1 acid | i acid
o 4 # Black soil
1
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P17 B 0. 4980, 62000, 837, A [0.4650.59411.082 A
KO Ax .5930.610 A 0.5380, 5770.633 A
Daimon | Blo As . ;96 7060 A 0.5160.5 0. 7220 A
P4 B , 594 o 72 A 0.5080. oooo 787 A
1o i LA, 04 A O, 49010,6181. 104 A
Wada- Blo | Ag 71,117 A 0.5060.6331.199 A
yama B cc,s‘o, 268 P+ 0.5920.7200.334 P+
o 0. 6521, 045 0.6521.108 A
wo 0 6531, 087 491,131 A
Shionc- | Bio 0. 6970, 963 A L6951, 050 A Ay
misaki L6940, 894, L4710, 6881, 007 A~ A 4
P2 | .1060 72 ‘A'~vAi3O. 5320, 7390, 883 A~A 4+ |
M- Degraded black soil
s o As 50,4100 B 0.6060. 6700, 423 Py 0.6100.6930.430 P
o By Ao 0,638 A 0.50500.6100.621 A 0.5400,6290.648 A
Niimi B1 0,606/ A 10,5190, 6890, 623 A
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Red soil
5 & Am (RS) O.' 0. 686[0, 702’0., 166, Py
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cho | ‘ B ‘ i |
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| i i
B e il LAy 1 PgPo
Mit. Thulki R-‘i““i As Ry 0,567 ‘o 674 5P g Pt

# Remarkes) 4log ky=log &k 400 mu—log & 600 my
4 log kg=log & 650 mpu-—log k 850 mypy

R carbon 100 mg/l WO k 600 mpy

k 600 m2 of Na-humate solution containing carbon 100 mg per liter.
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Studies on the Humus Form of Forest Soil I

Humus form of the black soil, degraded black scil, red

soil, yellow soil and rendzina-like swil

Hiroshi Kawapa™®

1. Introduetion

The writer described the humus form of the brown forest soil, the most representative
and widely distributed forest soil in this country®. He wishes to make clear the humus form
of the black soil, degraded black soll, red scil, vellow soil and rendzina-like soil. The features

of humus form of every soil group are distinctive and they reflect their forming process.

2. Belected soils

The location of the selected soils is given in Fig. 1 and their site conditions are briefly
stated in Table 1,

The writer temporarily subdivided the black soll group info two subgroups, 1. e. the black
soil and the degraded black scil, by the following differences of color of their A horizon:

The hue* of A horizon of both subgroups is similar and it belongs to mainly 7.5 YR and
partly 10 YR, whereas its value/chroma* is 1.7-~2/1~2 in the black soll and 2/3 or 3/2 in the
degraded black soil.

The writer includes the soil which is observed the color degradation in only its surface
or upper horizons into the degraded black soil group.

Among the selected soils, the following is unique and worthy of note:

The most part of Shionomisaki district is covered with the red soil from gabbro repre-
sented by Shionomisaki P1. The distribution of the black soil is extremely limited occurring
only on the lower marine terrace. On the primary mineral composition of Shionomisaki P2,
the representative black soll in this district, stated in Table 2, abundant rotted pumices and
a few volcanic glasses suggest that it is from Onji tvpe volcanic materials. Moreover, its
rounded quartz particles bmply that it is from secondary sediments.

The writer found a soil with weakly basic reaction from limestone at the top of Mt Ibuki.
The distribution of such soil is extremely limited in this country except in Okinawa islands.
The soil named Mt. Ibuki is A-C soil from limestone with well developed, blackish brown and
humus rich A horizon. Its having from neutral to weakly basic reaction, extremely high

rates of exchangeable Ca saturation and effervesces with HCl at Ay horizon are noticeable

{see Table 3). The writer temporarily classified it into the rendszina-like soil, more explicitly

the brown rendzina-like soil, after Kopmwa?,

Received July 28, 1975
{1} Soil Survey Division
*  After Munsell soil color chart
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3. Analytical method and classification of humic acid

The analytical method and classification of humic acid are the same as those described in
Pary 29,

4. Chemical property of selected soils

The chemical properties of the selected soils are set forth in Table 3.

The rates of exchangeable Ca and Mg saturations are relatively high in only A; horizons
of Niimi P17, Niimi P10 and Yamazaki soils among the selected black and degraded black
goils, and they sharply decrease from surface downwards. They are low throughout profiles
with a few exceptions as mentioned above. The writer® pointed out that the effect of the
topographical factor on the chemical property of soil, L e. the eluviation of bases from the
ridge or upper part of mountain slope and the illuviation of them in the lower part of moun-
tain slope or wvalley floor, was vague on the black soil group. He subdivided the black socil
group into the exchangeable base rich, and the poor types. All of the selected black and degraded
black soils may belong to the latter type.

The low organic carbon content, wide C-N ratio, low rates of Ca and Mg saturation and
low pH valus of the selected red and yellow soils with a few exceptions agree well with the
information confirmed by many soil researchers. The remarkably high carbon content of Am
layer of Anamizu soil is unusual. It is owing to the very well developed mycelial layer.

The from neutral to weakly basic reaction of the rendzina-like soil, Mt. Ibuki, is mentioned
above. Its verv low C-N ratios, i. e. 910, are unique among those of the forest soil in this

country, especially taking its high altitude into consideration.

5. Humus composition and optical property of humic acid (Result)

The humus composition of the selected soils is stated in Table 4.

The ranges of total humic and fulvic acids and Cp/;C ratio of A horizon of every soil
group are expressed in Fig. 2, Those of the red and yellow soils are brought together for
their similar forming process and humus form as explained below, and those of the brown
forest spil given in Part 29 are added.

The optical property of humic acid is stated in Table 5 and the representative types of
absorption spectra of humic acid in Fig. 3,

The writer named A or P type humic acids, having a very weak and hroad shoulder band
near 615 mpy, A~At or Pe~P4 types to distinguish them from typical A and A+ or Py and
Pu types, respectively,

The linear correlation coefficients between 4 log &y or 4 log ky and Rf value of the free
and total humic acids of every soil group are given in Table 6. In this case, those of the
red and vellow soils are brought together, whereas those of Am layer of Anamizu soil are e~
cluded for its singularity of humus form (see §),

Free and total humic acids of every soil group express a very significant or significant

negative linear correlation between 4 log £y and Rf value, whereas no significant correlation
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is found between 4 log &3 and Rf value, These trénds are similar to those of the brown forest

s0il,  The regression curves between 4 log &y and Rf value, adding those of the brown forest

soil in Part 29, arve expressed in Fig. 4 and 5.

6. Humus form of the black seil (Discu n-1)

Among the selected black soils, the extraordinary high carbon content in A, horizoon of
Niimi P17 suggests that it may be similar to H-A Jayer. Iis ranges of extracted humus,
total humic acid and acid soluble humus (£-1a) have a strong resemblance to those of H-A
laver of the brown forest soil in Part 29,

The ranges of extracted humus and total humic acid in A horizon of the black soll except
Ay of Niimi P17 are 50~-75% and 31--59%, respectively. They are remarkably higher than
those of A horizon of the other soil groups. The rates of combined humic acid [h-(E+3)71 to
total humic acid th-(0+2+38)] range from trace to about 15% except B horizon of Niimi P17
and A-B horizon of Shionomisaki P2 where they are about 40%. Their relatively low pH
values and low rates of exchangeable Ca saturation suggest that the mest part of their com-

bined humic acid may be ReOphumate (b-3). The ranges of CpiC, ratio of A horizon are

0. 79~3.59. In detall, their ranges are over 1. 50 except only those of Ay, Ay and A, herizons

of Shionomisaki P2 where they are 0.7%~1. 16,  Those of acid scluble humus (f-1a) are 11—~
28% except Ay of Niimi P17 and they increase from surface downwards in every profile.

The most part of free and total humic acids belong to A type.  Their ranges of 4 log 44
4 log ks and RE value are 0.46~-0,59 and 0.47~0. 54, 0.58--0.76 and 0.56--0.74, and (. 61~1, 14

and 0.63~1.17, respectively, Comparing these values with those of the other types of humic

acid, 4 log &y arve somewhat decreased, 4 log ky are remarkably decreasad and RE values are

extraordinarily increased. These facts suggest the remarkably advanced humifving process

of A type than that of the other type humic acids,

Very significant negative linear correlation is expressed in free and total humic acids,

The remarkable ncrease of Rf value coyresponds to the decr

> of 4 log Ay in the regression
curve between them of the black soil than that of the other goll groups, including the brown
forest soil in Part 2%, and Is worthy of note,

Summarizing the results described above, the distinctive features of humus form of

black soll are most sharply expressed in those of its A horizon and they are as follows:

The extracted humus, especially, total humic ac and the iner of Rf value corre-

sponds to the decrease of 4 log & in the regression curve betwseen them are remarkably high.

The most part of fres and total humic acids belong to A type,

The writer subdivided the black soil into three groups by its difference of humus

in his previous work®, but the analyt in

rod used was not all it ame as that w
this work, Among thern the Group 1 where the humifving process is most advanced corre-
sponds to the hlack soil in this work,

Kumana ¢f @l stated that on the black soil ths

2 humic acids in its A horizon were A

type, whereas A, B and P types may gccur in its B horizon. The dominance of A typs hwmic

acid in its A horizon was the distinctive feature of the bl The writer’s resul

L agrees

well with thelr information.
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On the humus form of the volcanic ash soil®, its distinctive features were summarized
as follows in comparison with that of the other soil groups:

The organic carbon accumulates abundantly, free humic acid (h-1) is very abundant and
combined humic acid [h-(2-+3)] is rare, the polymerization of humic acid (i e. the decrsase
of 4log k (log kue—10g keeo)] 1s advanced and Cp/Cy ratioc that increased according to the
advance of weathering process of its parent material is remarkably large.

The geographical differences of C,/Cs ratio of the volcanic ash soil is controversial and it
is a problem awaiting solution in future, but those distinctive features of its hums form agree
well with those of the black soil as a general trend.

Some agricultural soil researchers attached an importance to the effect of allophane on
the formation of specific humus form of the volcanic ash soil. Kyuma and Kawasucnd® pointed
out the catalytic effect of allophane on the oxidative changes of polyphenols to dark-colored
polymerized humus-like substances, Kumapa ¢ @l found the acceleration of browning reac-
tion of pyrogallol, catechol and hydroquinone by allophane and aluminum, the formation of
complexes between aluminum and those reactants and the absorption of these browned ma-~
terials by soil substances,

Those model experiments suggest that allophane plays an important part on the abundant
humus accumulation and the advanced humifying process in the volcanic ash soil,

In the writer’s opinion, the agricultural soil researchers were apparently making a trial
to elucidate the humus formation of the volcanic ash soil with the interrelation between or-
ganic matter supply from plant residue and its decomposing process under the current climatic
conditions with special reference to the catalytic action of allophane as a general trend.

Against them, Konma, Kurotor: and the writer™ pointed out that the humus form of the
non~allophanic (non-volcanic) black soil in Okinawa islands strongly resembled that of the
volcanic black soil mentioned above. Hence, those facts suggest that the agency of allophane
on the formation of specific humus form of the black soil is not always necessary.

Kurorort and Onmasa®® stated that the genesis of the black soil accompanying the red soil
in north Kyushu is as follows:

The accumulation of organic materials derived mainly from plant residues at the waterside
and partly from organic material brought by rivers or streams, These organic materials
might decompose at first in the water under relatively anaerobic conditions and become, up-
lifted, and drained, this presenting the features of the current black soil. Though such black
soil contained a small amount of volcanic ash with a few exceptions, their chemical properties
were similar to those of the volcanic ash soil. PFurthermore, they found a wide distribution
of the black soil from similar forming process at upper terrace, relic alluviacal fan, basin,
valley floor and peneplain. in other districts,

The forming process of the black soil is not yet clarified and remains controversial. The
writer attaches a great importance to its extraordinarily unusual regression curves of humic

acids between 4 log b and Rf value from those of the other soil groups in Part 2~4%2, In

#1  The volcanic ash soil is also named the black soil, ando soil, kurcboku scil and humic allophane
soil, etc. in the agricultural soil classification. The category of the black soil in the forest soil clas-
sification is rather more broard, and it includes the soils with black colored humus in their A horizon
from any parent materials. Hence, a part of the black soil from volcanic ash corresponds to the vol-
canic ash soil,

*¥2 Part 4 will soon appear in this Bulletin and it will deal with the humus forms of the dry and wet
podzols, dark red soil and miscellaneons soils.
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the writer’s opinion, the singularity of humus form of the black soll will support the view

that its forming process will be different from that of the other terrestrial soill groups under
the current climatic condition.
As stated above, many unelucidated problems on the forming process of humus of the

black soil are left, and the writer hopes to advance the study in future.
7. Humus form of the degraded black soll (Discussion-2)

The ranges of extracted humus is about 36~-54% in the selected degraded black soils,
and no clear difference is found between A and B horizons in every profile,

On thelr A horizons, the range of total humic acid is 19-~20% and that of C,/Cy ratio is
0.74~1.14 and they decrease from surface downwards. They are lower than those of the
black soil and they are similar to those of Po(d) and Bp svils in Part 29, The rates of com-
bined humic acids (b-(2+43)) to total humic acid range 7-40% and they increase from surface
downwards in every profile. The rates of Ca-humate (b-2) to combined humic acid (h-(2+3))
are high and it reaches about 45% in Ay of Niimi P10 where there is high pH value and high
rates of exchangeable Ca and Mg saturations. In other cases, taking the low pH values and
rates of exchangeable Ca and Mg saturation into consideration, the most part of the combined
humic acid would be RyOphumate,

On the types of humic acid, A, Ax, B, Bx and Py types are found and A and As types
are most dominant among them.

On A and A type humic acids, their 4 log & and 4 log &z correspond to from medium
to upper levels and Rf value to the lower level of those of the same types from the black
s0il,

On B, Bx and Py type humic acids, 4 log &y and 4 log by are similar to those of A and
A+ types, whereas Rf value is somewhat decreased in the following order: A and Az > and
Pq.

The free and total humic acids of the degraded black soil gave a very significant negative

correlation between 4 log b and Rf value, respectively, but no significant correlation between
4 log kg and Rf value. The regression curves of free and total humic acids are rather similar,
The increase of Rf value corresponding to the decrease of 4 log % in the regression curve
hetween them is less than that of the black soil, but it is closer to that of the black soil than
that of Bo(d) and Bo soils in Part 29,

The humus form of the degraded black soil is distinguished from that of the black soil
by the following features:

The ranges of extracted humus and total humic acid are low, the type of humic acid
belongs to B and Py types in addition to A type, the Rf values of free and total humic acids
are less than 0.6, whereas most of those of the black soil are over 0.7 and the increase of
Rf wvalue corresponding to the decrease of 4 log by in the regression curve between them is
low.

Comparing the humus form of the degraded black soil with the features of humus form
of Bo(d) and Bo soils in Part 29, although no clear difference is found on the humus conposi-
tion, the following differences on the optical property of humic acid are observed:

The types of humic acid of the degraded black soil are as stated above, whereas those of

Be(d) and Br solls are Py~Py types. As a general trend, 4 log kg decrease and Rf values
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increase in the degraded black soils, Rf value corresponding to the decrease of 4 log &y in
the regression curve between them increases,

The features of humus form of the degraded black soil suggest that it is closer to those
of the black soil than those of the intermediate between the black soil and Bo(d) and Bp
soils,

The distribution of the degraded black soil that accompanies the black soil is quite preva-
lent. The degraded black is often included into the Black soil in the forest scil survey because
of its close profile features. However, in the writer’s opinion, the above-mentioned clear dif-
ferences of humus form between the two soils confirm the propriety of the subdivision of them,

The writer subdivided the humus form of the black soil into three groups in his previcus
work® and Group 2 was supposed to be either an intermediate where there was degrading
from the black soil (Group 1) to the brown forest soil by admixture of newly formed humus
from plant residues under the-current climatic condition or the soil where the forming factors
of the black soil would not sufficiently affect. The humus form of Group 2 seemed to be the
intermediate between that of Group 1 and the moderately moist~wet brown forest soils, At
that time the degraded black soil in this work was not subdivided. In the writer’'s opinion,
the Group 2 corresponds to the degraded black soil.

However the elucidation of the forming process of the degraded black soil is one of the

problems awalting future solution.
8. Humus form of the red and yellow soils (Discussion-3)

The red soil is the relic soil formed by the lateritic weathering during the warm period
in geological age, L e the old diluvial age. Although the forming process of the yellow soil is
not vet clarified it is presumed to be similar to the red soil.

The writer discusses both soils together because of their strong resemblance of forming
process and humus form.

Among the selected red and yellow soils, the surface horizon of Anamizu soil (Am layer)
has a very well developed mycelial layer. Comparing its humus form with that of the other
red and yellow soils, its remarkably high organic carbon centent, extracrdinarily high C,/Cy
ratio, low rate of acid soluble humus and types of humic acid which are Ry and Py types ex-~

press its distinctive features (see Table 3~58). They show a very similar trend to the humus

form of Am layers of Ba soils in Part 29 except its relatively low total humic acid. = Its sin-
gularity seems to be owing to the effect of the mycelial layer,

The distinctive features of humus form of the usual red and yellow soilg are as follows:

The range of extracted humus is 20--45% and it is of similar level to that of the imma-
ture brown forest soils. That of total humic acid is very low, i. e 2~12%, and it decreases
from surface downwards, The rate of combined humic acid to the total humic acid is trace~
20% and it is usually very low. The range of acid soluble humus is 8~19%. That of C,/Cy
ratio of surface horizon is very low, L e, 0.07~0.56, and it decreases from surface downwards,

The types of free and total humic acids belong to the subtypes of P type, L e, P+~Py.
Thelr ranges of 4log &y, 4 log ky and Rf value ars 0.50~0.69 and 0.48-0.64, 0.63~0.88 and
0. 50~-0. 85 and 0. 15~0. 27 and 0. 16~4. 26,

Be soil in Part 2¢ which is the corresponding typs of soil in the brown forest soil group,

paectively, They are of similar level to those of

g

The significant or very significant negative correlations are given between 4 log % and
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Rf value of free and total humic acids, respectively, The increase of Bf value corresponding

tothe decrease of @iog ¥ in the v

ression curve helween them is very small and it is of
similar level to that of Be scils.

Summarizing the results mentioned above, the humus form of the red and vellow soils are

characterized by their very low ranges of exiracted humus and tobal bumic acid, low 4

ratios and Rf values and P_;l_-_ <Py type humic acids.

In the writer’s opinion, the humus of the red and yellow soils is formed from mainly cur-
rent plant residues, whereas thelr parent materials were affected by the relic lateritic weather-
ing in the geological age. Ag a general trend, their poor accumulation of humus is dus to
their poor vegetation and annual supply of plant residues, Furthermore, their arid molsttire
regime checks thelr organic matter decomposition and advance of humifving process,

The previous papers on the humus form of the red and yellow soils are very few., Kumana

ot gl 19 pointed out that the type of humic acld of the red soil is mainly Rp t The pre-

sent data do not well agree with them,
9. Humuns form of the rendzina-like soil (Discussion-4)

The ranges of exiracted humus and total humic acid are 46--48% and 20%, respectively,
2

o

The range of Cy/Cp ratio Is 0.70--0.78 and that of acid soluble humus 8-~11%. They are of
similar level to that of Bo soils in Part 29, whereas the rates of combined humic acid to the
total humic acid arve very high, being 56.',)-««80%. Furthermore, it is worthy of note that the
most part of the combined humic acid, i e 70~80%, is Ca-humate (h-2).

These resulis suggest that the very abundant Ca-humate and s dominancy in the com-
bined humic acid are found only in the soils which are from neutral to weakly basic and
almost completely saturated with exchangeable Ca,

The types of humic acld are Rp type in free humic acid and Py-Py type in free+Ca—
humate [h-{1+2)] and total humic acids,

On Ry type humic acid, the ranges of 4log &y, 4log &y and Rf value are 0.71~0,78,
0. 750,90 and 0. 41~0.17, respectively, and hence theilr humifying process is still immature,

On Py~P4 type humic acid, their ranges of 4log ky, 4 log ke and Rf value are (.57~
0.63, 0.67~0.75 and 0.25--0. 31, respectively, Comparing their 4 log & and Rf value with
those of the same types of humic acld from Be{d) and Bo soils in Part 29, Bf values cor-
respond to the lower level and 4 log &y to thelr upper level

From the above-mentioned results, the humus form of rendzina-like soil is characteriz

by abundance of Ca-humate.

Kuwmapa ¢ 2l found the following relation between the transformation of humus form
and the advance of soll forming process on the rendzina-like soil:

Small amount of immature humic acld combined with Ca which is abundant in soil ac-
cumulates together with abundant fulvic acid at the early stage of soil formation. Thelr free
humic acid is Ry type, whereas the combined humic acid is B type. In the soils with nearly
neutral reaction where there is a more advanced stage of soil formation, the amount of humus
increases, a part of humic acid more strongly combines with minerals, the humifying process
is advanced, and the combiued humic acid changes to A type,

Although the rendzina-like soil described above is in the nearly advaunced siage of soil

forming process, and the analytical method is not entirely the same as that of Kumapa ¢f al,
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its humus form does not well agree with them.
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