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Hiroshi Kawana : Studies on the Humus Form of Forest Soil Part 4

Humus form of the dry and wet podzols, dark red soil,

peaty soil and peat
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Table 1. & ¥

OB OB o 3L oM %
Site conditions of selected soils

b
i o 1 1% i i;) i g": i \ i 1 it 4 i
Sample | Type of arent ol direc- | Incli o 3
name | soil material t(l}g% tion j nation ‘Topography \ egetation
v (Dry podzol)
. Rhy - Ridpe of stee Matural
* i WOY R 359 BL O p A N
()n;ogo*‘ Poi {(volic, ash) ) 930 NESOTE S8 mountain slope | coniferous forest
X Granit ~ NP
i 3 ranite o NACH 60 . Chamaecyparis
()h[g;at.d Poy porphyry 600 IN7O°W 35 Ibid, obtitsa forest
F & Sandstone, | : T
Ohdai Poy shale L850 GV0CE Ibid, 1id.
P:’/‘ {palaeozoic) | i
o S P Upper part of e 1o o
()htaki Foy S:;rg{ - L300 S40VE steep mountain é}izﬁxt eptolepis
Py porpayry slope e
[Wet podzol (Iron type))
i - f Quartz . + | Mountain top L :
( . oy ey arty 500 AT 100 [ERSE LR R 3! T bt sat
)};;{kl Pw(i) | porphyry 1500 N 10 plateau . obtuse forest
: W . s ! w0 | Ridge of Thid
v (1) 5006 NW 257 i
OhIEd‘ixl ; Pw(i)-1 iid. 150¢ NW 5 mountain slope 1bid.
RS (J D~ EGmL (Wet podeol (Humus type)~Brown forest soil]
I ,’m Pl - . . . .
w(h)yg ey 450 v noo | ower part of Chamaecyparis
0111;\% ki ~Bg Andesite 1450 NSOTW hee mountain slope | pisifera forest
+ i | : ;
A L Pw (h)gg | oot T So | Middle of y s
Ohéfm "By | Hasalt 1500 i NI10YE 17 mountain slope fhid,

(S

o9k b (Dark red soil)

[ A ¥ o s ch
DRo(d) | Limestone Pinus densiflora

Klmhry

300 W 3¢ platean
JIC, as i T o JEESL
an ‘ vole, ash : forest
®E B N ‘
Akiyoshi~ DR» | Limestone 250 5? plateau Grassland
dai |
Middle of Pinus densi flova

IO oo asoew | 50 L
a DRn(d) | Serpentine 400 S50°E ) 25 mountain slope | forest

b .. Lava . a0 ace | Ridge of steep Chamaecyparis
83 370 38 s 35 s <4
Amm; DR: (andfwte) NIBTW i mountain slope | obtusa forest
i 79 A4 (Peaty soil)
SREE A 5 : D .
Midase Peaty Vole, ash, —— o T e Gentle slope of | Sedge and
CAZAT | goil eat FR0 ) NAOTE - role, mnd flow | Abies mariesii
hara 80 pes vole, mud flow bies swaviesii
T8 B (Peat)
1 ) Peat ) Sphagna, (Picea
Neruro Peat vole, ash 45 e Marine terrace | Gleknii,

Alnus tmr;h?ri:;s)

) Poy ¢
Remarks : Pog
Pwii)-1 ¢
Pw(h)- ]}[wlﬁx, s R
slightly podzoixa,ed am (Humus type) and %lzght y wet brown forest soil]
Pw{h)~-p~Bp ¢ g ol (BT i [Intermediate bhetween
wet slmhtly pod ohsed s0il {Humus type) anvi mu,erately moist brown forest soil}
s g : (T‘er dark red soil)
DRD{d} ; [Subtype of DRo-soil whers granular or nutty structures are
well deve}cped in piace “of crumb structure)
fo-+ (Moderately moist dark red soil)
SR Cited from reference (5)

<ot {(Dry podzol)
SOl (Dry slightly podeolised soil)
N [Wet podzol ’Iron type))

PR [Intermediate between wat

~
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Table 2. 4+ & o (b % B % &
Chemical properties of selected soils
: fn o B
BRE LRB e gy Thick: olcpe| P Rateof oy
Sample TP of | Horizon ness | © | N JC/N Ca0 | Mgo Fturation 0
Q8 [2] R i
Cem) | % | % (ot e100g) | C2O | MgO
WM A K v (Dry podzel)
A(H-A) | 10~141 190 | 0.75 25 | 46.4| 1.13 0.69 24! 1.5] 3.6
R
P P Ag 7~-10 4,81 0,15 32 |16.21 0.34 0,02 2.1 0.1 3.8
o
?ﬁ%ogo ! B, 5~7 6.8 0.31122 |84 0.200 0,06 0.6| 0,2 42
B, 10~15| 2. o.12023 lia7z ) 019 0,02 14| o1 4.7
g | 5 laznsi usdazr — — 1 —| — — 365
i B
N Xz P H-A{Ag | 10 15,3 0,76 20,1 | 40.3 | 0.26] 0,21 0. 6| 0.5 3.65
o g}
Ohmaia i By 15 | 5.93 0.28 21.2 26.6 | tr.| tr.| tr.| tr.| 4.25
B, 204 | 3,71 0210177 {19.8 | tr.| tr.| tr. tr| 4.45
H 6 4281 163263 —| —| —1 —| — 3565
% & Ag 12 | 9.76] 0.58 16.8 | 28.0 0.73 0.54 2.6| 19| 4.10
Ohdai Pog A-B 10 5,60 0.86/ 15.6 1 26,2 | 0.66 0.23 2.5| 0.9] 4.30
P12 B, 1 4,70, 0.28/ 16,8 | 19.5 | 0.46 0,10, 2.4 | 0.5] 4,80
B, 204 1,28 0.09 14,2122 0.37 0.07 3.0, 0.6] 4.9
+  m A(AD 8 5,620 0.37015.1 (28,2 0.58 0,44 25| 1.9] 3.80
@mk% T Poy B 45 4,950 0.34 14,5279 tr.| tr.| tr.| tr.| 4.40
B7 B,y 1041 2,27, 0.16] 14,1 | 17,4 tr. tr. tr. tr, | 4.70
MR Fyv (BB (Wet podzol (Iron typs))
L 2 160,71 0.7085.7 | —| | —| — - 425
F 2 1504 1613137 —| —1 —| - — | 450
o e
E. Puc) H-A 10 | 84,1 | 1.67 20,4 | 66.5| 2.12 0,78 3.2| 1.2| 8.50
- M Wi}~
mi}?kl ! Ay 8 2,93 0.18 16.2 | 157 | 0.26 0.09 17| 0.6| 8.90
B, 15 3.25 0.1719.1 | 21.8| 0.28 0.07 1.3| 0.3] 4,10
B, 204+ | 1.73 0.07 24,7 | 13,9 0.14 0.04 1,0} 0.3 4.60
L 1 159,83 1.24 47,8 - —f el e =] 4,30
¥ 1 46, 6 1, 28] 36,4 o — e o s 4,50
TR H 7 laos | 174 2330 = e e 3,90
Ohtaki | Pw(D-1 H-A 4 3580 1.45 243|737 1211 2.72 16,4 3.7 | 3.80
P2 Ay 7 3.83 0,18/ 21,3 24,41 0.71 0.22 2.9 0.9 3.80
By 13 2,80, 0,14 20,0 256, 0.41 0,06| 1.6 0.2 4.00
B, 154 169 0.09 18.8 18.1| 0.18 004 L0| 0.2 420
B ¥ v (ERED~BEmd (Wet podzol (Humus type)~Brown forest soil)
L 2 |57.8] 080723 —| —| —| — —| 460
) F 2 |s0.8| 208248 —~| —| — — | 4,60
x ") pethy-g H-A 11| 250 1,66 15.1 62,6 8.13 1,75 13,01 2.8 | 3.80
Oggkz ~Be Ay 20 13,11 0.87 18,0518 1,10, 0.29 2,11 0.6 4,55
Ay 8 | 125 0.86 150|514 0.37 0.22 0.7] 0.4 4.70
B 1041 6.18] 0.47 13,1 | 44.5| 0.45 0.19 1.0| 0.4 520
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Sample | Type of %{goﬁr A T}nci( RS N | C/IN CEC Ca0 Ly saturation % ,;‘I),}%D
name aoil 1Z20n Hesk.w o . av l,lvvl%aLl Ca0 ‘M o {rEgh
(em) © % & {(m. e./100 g) avdomgay
L 1 lst2t 0,99 618 | S - | 4,85
F-H 2 894 200197 — 1 —1 —| —| —| 42
W ey HA 7 26,0 Lss17.0|78.6| 2.26 079 3.1 10| 4.00
O*%ffk‘ ~Bp Ay 12 116,81 1.20014.0 | 73.8 | 112 0,88 1.5 0.5]| 4.40
As 20 B.64 0.59 14.6 | 49,4 | 0,480 0,08 1.0 | 0.2]| 4.80
B 1041 460 0.31014.8134.9] 0.18 0,06 0.5| 0.2 505
% sk 1t 4 (Dark red soil)
i , % 1 A :
DRo(d) A 5 9,33 0.68 14.6 | 87.7 1299 0.83 79,31 2.3| 5.80
QS

: B 18 3,06 0.21]14.6 2301 1,00 0,09 4.3| 0.4 540

Ay 6 4,93 0,28 17.6 | 15.4 1 1.88 0,43 12.2

Ag 3 2,44 0,16 15.3 | 11.8 1 0.88 0.37] 7.5

By 20 0,660 0.06 11,0 ] 1.5 1,60 0.49 13.9

kivoshi- HRo-(Ca)

‘f{;ﬁ'wbh" (Ca By 20 | 0.45 0.06] 7.5 | 1.7 | 2,27 1,68 19,4

Bg 20 0,400 0.06] 6.7 11,21 8.28 1,39 29.3

B-C 20 0.268 0.050 5.6 11,41 3.68 1.14 32.3

" Ay 12 3,07 LA 13,4 2,600 2,28 19,4 5.
1 L] 3%
e D(Rl\z(_fj) Ag 11 1,50 ol12 ) 431 402 11,7 5, 65
Sekimiya| (Mg ) r
B 2541 0,95 15,20 2,180 9,300 14,1 | 61,11 5.90
A 4 | 50 51,31 0,09 7.84 17.6 | 16.3 | 4.68
o DRs B, 12 L5 0,100 25 48,1 | 6.400 7.18 13.3 | 14,9 | 4,60
Atami . .
By 17~25| 1.3 0,06 227 1 47.9| 7,25 7.35 15.1 18,3 4,74
I
Pz} e 4 (Peaty soil)
P 507 36,6 14,9 | - el e | = 5,60
i | A 18~20] 28,4 18,8 | 58.6 | 0.80] 0,221 1,4 | 0.4 4,35
Midaga- Pf(;?]?’ Agp 10~12{ 20,3 26,1559 0.43 0,25| 0.8| 0.4 4.65
hara Bis 46 | 4720 .18 26.2129.6 | 0.13 0.25 0.4| 0.8 4,90
By 10 4,500 0,20 22,5 | 27,5 | tr.| tr.| tr.| tr.| 515
i B2 (Peat)
Py 5 1485 1,42/ 34,21 — o~ | — - - 3%
Py 6~8 | 21.2] 0,78 271 - . —_— = =] 42
P = ) P, 20 8,23 0.27, 30,5 — R N
Peat ) .
Nemuro Py 10 49,6 | 1,30 38,1 B T - 4, 40
P, 500385 1,09 355 | - - 4,50
P; 10| 47, 1,53 31,0 |~ 1| =] | e el o4

7% 2 ) WRE L BBETINE (0D A58
Cited from Forest soils of Japan () (1968,

Remark :
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Table 3. )i A D FiiN j%

Humus composition

"o 7 /v G
Humic acid b ulvic acid Lo
| | NaZSO,;‘* Chv/l(,/f
h-2+h-3Total) f-1a | £~ 3 soluble Total
soil | iﬂumus ‘ e
¢ ¥ v (Dry podzol)
’ AdH-A) 577 356 1.2 |36.8 0.1 e 120,91 176
Doy A, | 38,8 19,1 2,3 | 214 tr. | 17,4011, 23
i}ﬁogo me B, | 629 1135 2.3 5.0 2.1 — 1 46,9 | 0.34
g 63, 8 i ) i L i .5 — 47, 4 , 34
! B 63.3 | 144! 1.5 159 | L5 47,4 | 0. 34
‘ , t i
%2 H 47,5 | 27.3 — 27,3 - — 20,2 1.35
P | ARG 44,6 | 16 0.8 | 26,9 er, — 17,7 | 1,52
O}%}am Pom 5] eao |45, 43 188 7.9 — 45,2 10,42
> B, 64,5 | 19.9 1,2 21,1 4.5 1 43.4 | 0,49
H 395 (22,77 — |227 6.6 | — | - - 16,81 1,35
KB Ag | 46, 6.3 L9 18,2 | 1,90 4.3 — | 28,2 0,65
Ohdai | Poy | A-B . 51,9 1138, 2.3 | 161 2,31 13,8 — 135,810,45
P12 B, 57.9 1 8.0 4.6 2,6 7.4 B4 — | 45,310,28
By 43.5 | 59| 2.2 8.1 4.2 5.7 ~ 1 35,4 0,23
3 i
o A(Ap | 46.9 12020 09 (21,1 82169 0.6 | 25,8 | 0,82
(Ag) |
Ohtaki |Poy | By | 670 17.7 45 1222 27,3 10,2 7.3 | - |44,8]0.50
) 24 B, 591 | 8.6 28 11,4346 44| 8.7 | | 477024
[(Wet podzol (Iron type))
— |13 15,3 — | =153 0.8
- " — 17 16,5 me L 1605 01,04
m P . o oo | . - | - "
tr. 27, 2 5.3 1 14,4 1, | 21,01 1,30
U}gf“ tr. 17 2.6119.7| 2.9 | = 252 0.71
: 62. 20 7.4 16.6 133,21 4.0 83 | —455]0.3
| | By 86.0 | 3.8 2.4 6.2148.0) 0.2 1L6 | - 598 0.1C
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Bxtract-

able
! humus
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Hu mic

243

acid

Total

7

Fulvic

BS

v

f-24£-3

acid
NagB50,

CriCy

soluble T

0,57

L o 8,3 —
F 8 e 14,1 o 0,96
3 Py H 38, 1 e 20, - 1,19
Uhtdkl (- L H-A | 45,4 0.2 27,0 4. 4.5 1, 47
P2 Wi, 41, 4 0.1 23.0 0 4, 2.2
B, 62,3 1.7 19,5 | 26, 6.9
Ba 58,0 2.0 10,3 | 34, 9,7 0.22
\("F! NV ”[
(Wet podzol (Humus ;ype) ~Brown forcct s0il]
Lo 119 —_—
' o 15, 4 -
Pw “ 3 o .
Ohtaki @ymlaﬁ 26.2 e -
G ”-«'BF =53 /,/ S 4 W3, ‘ R
W Ag | 22,4 | 25,7 1,3 -
B 13,3 &, 8 s
i .5 [— .
. F-H 7 C9,7 e -
t | HoA 31,2 § I —
g M 27,8 | 3 a1 -
TR A 18,5 1 L8
B 9,4 3 0,6

red s

et " ‘ . ) 4 ¥ e ol 0 va
Kinsho- DRo B Py 13 it 1:. _,; ° ,) ’é“)
zan P11 (d) e ¢ P e
| LAy 9.7 tr. 19,7 | 9.3 7.4 4,9 21,6 0,91
DRD Ay 15,0 0.1 15,1 15,4 7.8 6.8 - 1295 0,51
| By 1.7 1.3 2,00 20,3 6.4 40 — | 30.7 | 0,06
DR D1 34,9 13,8 7.0 110,9 (0.6) 20.9
- oAy | 326 1 6.3 7.8 8.7 3. L6 (2.4) 22,0
Sekimiya (Mg) B 341 | 2.0 (0,7 12,9 10.345,01 {1,8)] 28,9
T A 14,8 Lo ize | A7 — 0, 66
it S DRe ! B 9,7 4] 9.3 3.2 — 0, 60
Atam 30 0.7 13,01 5.6 6.0 - 0.18
bE 5 - (Peaty soil)
p 46.1 | 24,8 — 24,8 3 - ~— 21,3
RPE ] Peaty AP 57,8 | 32,2 0,4 32.5 1.3 — 24,7
Midagw T AP 640 410 ty 41.0 6.9 23,0
hara R N 2 55,6 | 18,6 0,8 19, 4 12,4 36,2
Box | 68.3 | 7.4 3.3 10,7 6.3 BTG
b
Po | 40,5 22,6 - /.9 - = 17,9 126
Py 45.5 33,8 7 e RN
Py 55,6 | 38.5 1 - — 71 2,25
Ps 60,2 52,3 - 9 — 7.9 6,62
Py 64,6 56,3 - L3 s 8.3 16,78
Py 8 54,4 A e e B4 6,48

54, 4

Remark : Humus composition

carbon,

o WD

is expressed by the

carbon -

% carbon |

ST A BTHR UK,

carbon amount of bumus fraction as % of total soil

organic
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Table 4. B W W o o % N OH
Optical property of humic acid
h~1 h=(14243) - h-(142)
& AL 5 e e ‘
Hori- | M | Typeof | M | M Type of | & | & 1 Type of
zon W o o0 | Rf | humic | @ % | Rf | humic | W Rf | humic
= e acid = b acid Ll = acid
hIRE: 9 | = ) < |
(Dry podzol)
s 110, 6530, 7620, 232
}{}{g.”f i - 0. 55000, 67010, 228
Omogol - 590(0. 7280, 233
rog . 61900, 8420, 228
K2 H o gp
et H-A(A2)0. .y . 84200, 315
Oh&“““ Pom g0 s P L 75400, 332
2 By 0. Py 0.917(0. 344
H o878, Rp
*KOH Az 0. 6310, Pu 10,6280, 8540, 286 Py
Ohdai | Pog | A-B 0.587]1, Py (0.5810. 8760, 291 Pyt
Pi2 By 0.6691, 0580, Pi 0.5830.84900. 2221 P
By 0. 60300, 96710, Py 005350, 9130, 304 Py
F oo A(Ag) 0,5900.7110,397 P4 10,4910, 6430, 370, Py
Chtaki| Pog By 0.5070,9080,377] Py |0.5220, 8800, 360 P
P7 By 0.5550.8670,284 Py [0.5180,9770.312 P
Y (Wet poodzal (Iron type))
- R ‘ |
(:l)ht {121 Pw R 10,6650, 9090. 245 Ry |
P]a (-1 190,454 Py 0.46711, 1820, 406, Py
: 910, . 0. 5051, 084[0, 356, Py
1, 0430, 31 4 0. 4621, 02000, 3200 Py
0. 9490.09%  Ryp.q
11, 0770, 204 Rp"’Rp_—_‘-
S GO N 1, 0010, 252/ Rp~Rp-+
Ohtak (i‘)"_ 0.9220.366)  Px [0.6070.880/0. 385 Py
Pz | YWTL A, lo.5850.8300,382) PY  0.5360,8270.375 Py
By 0.5871.0870,354 Py [0.5710.9720,. 343 P
é By 10,6561,0300,298 Pp |0, 606{1, 0010, 306] Pt
(D~ bkl (Wet podzol (Humus type)~Brown forest soil)
L 0.71000. 088 Rp.y '
T i | Pw R 0,868, 154 Ry
Oht aﬁ‘fi (h)- 9160, 300] P4 [0.55200, 8610, 300, Pu
Plé & &Biu . 0210, 472] Py 10,4350, 89900, 445 Py
: T Ay 0.455 Py |0, 44300, 87610, 4261 Py
B 10.3870.9150.566] Pg 10, 33600, 7790, 539 Py
L 0.9900.7910, 097 Rp
o FIH 10,6901, 1410,239  Pu
A o H-A 0.6091,1230.281  Pu 0.5871,0170 Py
Ohtaki (f?é““ A; 10.5041.1250.349 Py Py
TED L Ag 0. 48401, 1260, 338 Py
B0, 4691, 0470, 391 Pu
S DRy | A 0. 298 Py P
Ef;;sif}(y @ ! R 0,640 A
1}01;1};% DRo - A
yoshi By




DI S C)) - 65
S0 h-1 b1 4-2)
e SRR AL j
o~ L0 ol 8 3 3 e TPRIS T
Sample Of’ Hori- | 3 ) Type of M Type of | X ) llype of
name | o | %on g | RE | humic g | Rf | humic | @ | w - humic
- acid = acid e Coacid
Ay 10, 6510, 4 P, - P
Ay 150, 6940, 4420 Py PL
B s ,Pom-rl’i C
]
B R, | P B
Atami | 0 50
Peaty soil)
1 |
; . |
o AP 76710, 289 Py |
Mlda;ny o AP 39010, 482 Py
hara ) By S0, 463 P :
Byg Py
7 (P(zat.}
i PPy 0,70 |
Py 0,688(C ! [
PR wens | Pa 0,663 ‘
Nemuro Peat Lo Py 0,688 ‘
LR, Q 64200, 9620,
| Ps 05320, 9660,
it Kr;-,m‘“log 1{850
Rf f\m\o of Na-bumate solution containing carbon 100 mg per liter.

Table 5.
Linear correlati

7y 4 lo

1 4
yig]

1 coefficient

o Ky Tl dlog Ky b RE o
between 4 log Ay or 4 log K

and Rf value of humic acid
i . . e i/{
15 | Hi‘" i J}' \‘ 'V‘i Fedy J /1
ish , R e R 5 5 Lin 1r arrelation
Humic acid Soil group Nos. of sample 6‘( oefﬁ?ien?t on

4 log Ky ko RE

Betwee

4 log

08

Ky and Rf value

} | Dry podzol

Ag lavers of wet podzol

f Wet podzol®?

} Dark red soil

0, BE7HH

-0, QOEHk
wO 8O4%F*¥

dlog Ky 5.3

RE i

Between 4 log K,

o and Rf value

[E—

Dy podzol

Ay lavers of wet podzol

[ wet podzol®
} Dark red soil

i)

Remarks & 1

; 12
‘ugx‘m‘m‘mt roat 1% level 0.641 0.661
5% level 0.514 0.532

1

19

0.684 0.708

0. 583

0.576



¥

slog K

Ro-Ppl Ohtaki PZF (hel)

FonPL Ohtaki PIH-Al-1)

Chtak: {14292

Chtaki PIHA [ (142:3)

Ondaki PLH-A (h-}

905 805 R0 606500 700 30
Wavelength  (mu)

Fig. 1 8 A itk 3

DWAL A~ 7 o (i

Absorption spectra of representative
humic acids of selected A, layers
(Concentrations of humic acld are
arbitrarily chosen),

Typs of
50 numic agid
- By~Pr Midagshara P (h-1}

id. Az {hed)

2-g (h-1)

¥

P

¥y

905 566 70 e s it

SN ,i)
Absorption spectra of representative
humic acid of selected peaty soil and
peat (Concentrations of humic acid
are arbitrarily chosen).

4
t. Cmogo Ay {h-1)

Chmata PS5 Bkl
Ohdai Pz Bh
Chtaki  P1 Bz{h-))

Loid, Az ({192
Lin
Rpefpr Ibid, A

P ckimiye A (he1)
g bt 15id. B {ne(192433)

0 Pr Atami B=C {h{14245))
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ially 1o its lower horizons, reflect the effect of its My

s0il,

Mg saturations of Sekimiys

rich parent material, serpentine.

Midagahara soil, p is ve acidic and strongly

v soil from sedge in subalpine

Jeached, The peat is completely decomposed and A horizen forms muck, Besides, its B

horizon is surface-gleyed,

Nemure soil s a thickly acoumuldated peat from sphagna,  Its humifying process is falrly
advanced in its lower layers, The inflow of volcanic ash into Py and Py layvers, especially ino

the latter laver, remarkably decreased their carbon and nitrogen contents.

r

5. Humus composition and optival property of humic acid (Besult)

The humus composition and optical property of humic acld of selected soils are stated in

Table 3 and 4, respeactively.

The representative types of absorption sy

ra of humic acid of every soil group are given
in Fig, 13,
The linear correlation coefficient between 4 log &y or 4 log Ky and R value of free and

total humic acids of Ay layers and mineral borizons of every soil group are given in Table B

Very significant or significant negative linear correlations between 4log Ky and Rf value

are expressed, whereas no significant correlation between 4 log Ky and Rf value s found. The

regression curves between 4 log Ky and Rf value are set forth in Fig. 4-(1--2), The reciprocal

comparison of the regression curves of the representative forest soil groups in our country,

4.

including these of the soil groups stated in Part 29 and 39, are given in Fig. 4-(&
b, Humus form of the dry and wet podzol (BMscussion 1)

B

of the wet podzol

6-1. Humus form of Ag layer
The L (freshly fallen needles), ¥, H and H-A lavers of the wel podzol are analysed for
the clarification of change of humus form in the decomposing process of organic matter layer,

The rates of extraction of extractable humus and humic acid and C/C, ratios increase

from surface downwards in every profile according to the advance of the decomposing process
The rates of extraction of humic acid of H-A layers range 26--31% and their C,/C, ratios
1.06~-1.47. Those ranges are higher than those of the mineral horizons of every soil group

including that stated in Part 29 and 39 except the black soil. The rates of extraction of acid

soluble humus (f-1a) range only 4

and they are lower than those of the mineral horizons

of other soil groups, The similar trends were poluted out in Part 29 and 3% and they are

recognized on the H-A layers of the dry podsol as described hereunder,

The humic acids of L layers of Chamaeocyparis obiuse and C pisifera belong 1o Ro.y type.
The absorption spectra of Re.p type humic acid i nearly linear, and no characteristic absorp-
tion band except the broad shoulder band near 390 mpe is observed. s somewhat upward in-
clination in long wavelength region is due to its fairly larger  log Ky than 4 log K, Its RE
s are (. 09--0, 10,

In the second layers, F or F-H lavers, thelr humic acids belong to Ry, Ro~Rpt or Pyl

values are very small and their ra

types, Very broad and geatle absorption bands pear 615 mp in By~Ret and Pe~Ra

humic acids are duoe to the slig fection of Py (green humic acid),

Comparing those types of hwnic acid with Reoy type humic acid, the downward inclination
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in long wavelength region is due to the decrease of 4 log Ky and increase of 4 log Ky Their
ranges of Rf value are 0.15~0.24 and they remarkably increase in comparison with those of
Rp.y type humic acids,

In the third or fourth layers, H or H~A layers, the humic acids of H layers belong to Rp~
Rp+ type and those of H-A layers to Rp~Rp+, Py~P, P4 and Py types, Those facts suggest
that the effect of Pg increases according to the advance of decomposing process of litter.
Their Rf values remarkably increase in comparison with those of F and F-H layers, and their
ranges reach 0.25~0,37 and 0.25~0.39 in free and total humic acids, respectively,

Summarizing the above-mentioned facts, the proceeding of the humifying process accord-
ing to the advance of decomposing process of litter is shown in the following changes of humic
acid type as Rpoy—=Rp—=Pe—Ps+—P4—Py and the corresponding decrease of 4 log Ky and increase
of Rf value with the change of humic acid type.

Very significant negative linear correlation between Rf value and 4 log Ki* is expressed
in free humic acids of selected A, layers (see Table 5 and Fig. 4).

The increase of Rf value corresponding to the decrease of 4 log &y is fairly small, It is
alike to the value of the dry brown forest soils (Bs soils) in Part 7%,

On the dry podzol, though only their H and H-A layers of some selected profiles are ana-
lysed, the humus composition and optical properties of humic acid are alike to those of the
same layers of the above~-mentioned wet podzol.

6-2. Humus form of the minerval horizons of the dry and wet podzols

The remarkably high rates of extraction of extractable humus of B horizous of selected
solls ranging about 60~70% are owing to their high rates of extraction of acid soluble humus
(f-1a).

The rates of humic acid extraction and Cp/Cs ratios decrease from surface downwards.
The rate of extraction of total humic acid of every horizon is quite similar to that of the
corresponding horizon of the brown ferest soil.

The rates of combined humic acid (h-(2+3)) to total humic acid [(h-(142-+3)] range
trace~45%. The low pH values and low rates of exchangeable base saturation of the mineral
horizons of both podzols suggest that their combined humic acids would belong to RgOg
humate (h-3).

On the Cn/C; ratios of the surface horizon of selected soils, those of Ay horizons of the
dry podzol range 0.65~1.23, those of the same horizons of the wet podzol (iron type) 0.71~
1. 27 and those of Aj horizoas of the wet podzol (humus type~brown forest soil) 0.54--0.72,
Comparing those values with those of the brown forest soil in Part 2%, their ranges somewhat
extend but the differences among them are not so distinguished, On the rates of extraction
of acid soluble humus, though those of Ay horizons of the dry and wet (iron type) podzols
range only 2,6~-12%, they remarkably increase up te 26~48% in By and By horizons, Similar
trend is observed on the wet podzol (humus type~brown forest soil), but their differences
between Ag and B horizons are not distinguished, The difference of acid soluble humus between

Ay and By horizons increase according to the advance of podeolization in the following order

as Pog—Foi and Pwg-—Pwi, respectively, Those differences of the acid soluble humus are

* The analysed vesult including H-A layers into Ay layer is given in Table 5 and Fig. 4. The opinion
that H-A layers belong to either Ay layer or mineral horizen would be divergent by the researchers.
The following result as Y= —(.352X 40,466, v==-0.968%%, n=0, is given if H-A layer are excluded
from Ag layer. It is similay to that given in Table 5 and Fig. 4.
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one of the characteristics of the humus form of the podzol, and they correspond to thelr illuvia~
tion and eluviation of iron and aluminum,
The free and total humic acids of every profile belong to P type humic acid.  Those of

~Fu types, those of the wet podzol (iron type) to Pa~~Pu types,

the dry podzol belong to P
and those of the wet podzol (humus type~brown forest soil) to Py type in detail. The dif-
ferences of the sub-types of P type humic acid among the selected podzols suggest that the
relative abundance of Py (green humic acid) corresponds to the increase of huwmnid moisture
regime of soil,

On the surface horizons (Ay and Ag horizons) where the environmental factors are re-
flected most strongly, the 4 log Ky of free and total humic acids range 0.57~0.63 and 0. 49~
0. 63, their 4 log &y 0.71--0,88 and 0. 64~0. 85 and their Rf wvalue 0.22~0.40 and 0.23~-0,37,
respectively, in the dry podzol.  Those values of the wet podzol range 0.46--0.59 and 0. 44~
0.54, 0.83~1.13 and 0.83~1.02 and 0.35~0.47 and 0.35--0, 45, respectively, Comparing the
ranges of those values of both podzols, though they are complicated to some extent, the de-
crease of 4 log K and the increases of 4 log Ky and Rf value of the wet podzol are observed
as a general trend.

Very significant or significant negative linear correlations between 4 log & and Rf value

are expressed in free and total humic acids of the dry and wet podzols, respectively, The

regression curves of hoth podeols are quiie similar (see Table 5 and Fig. 4). The forest soil
researchers in this country hold the opinion that the dry and wet podzols are the high moun-

tain types of the drv and moderately moist~—wet brown foreet soils, respectively, It is very

interesting that the differences of soil moisture regime by topographical factors between hoth
padzols do not seem fo have any effect on their regression curves as those between the dry
and moderately moist brown forest soils in Part 29, The humid atmosphere throughout the

vear except the very arid early spring weakened the annual effect of the difference of soll

moisture regime by tepographical factor in both podzols®,

Tyvorint® gtated that the annual repeat of the dry and humid condition of soil accelerates
the humifying process of soil humus, The advanced humifying process of the dry podzol may
be explained by the annual repeat of the very arid condition in early spring and the humid
condition in the vest of the year according to the opinion of Tyurmi?,

Comparing the humus form of both podzols with that of the hrows forest soil in Part 24,
the increases of Rf value corresponding to the decreases of 4 log K; of both podzols in the
regression curve seems to be the intermediate values between those of the moderately moist
(Bo(d)~ and Bp-solls) and dry (Bs-soil) brown forest soils, or a little larger than their inter-
mediate value, The somewhat decreased Rf value of both podzols than that of the moist
brown forest soils may be due to the decreased soil microbial activities by the cooler climatic
conditions,

6-3. Sumimary

Summarizing the above-mentioned facts, it can be said that the remarkably high rates of
extraction of acid soluble humus characterize the humus form of the dry and wet podzols,
This well agrees with Spriveer®19 ) Teugie® and the writer®,

Kumana ef al 97 stated that the relative abundance of Py increased in the order as PPy

* The altitude of Ohmata soil, one of the selected dry podzels, is fairly low, only 600 m, but it locates
in very foggy area.
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among the subtypes of P type humic acid, and that Pe is more abundant in the humid soil or
horizon than in arid soil or horizon, respectively, The difference of the subtype of P type
humic acid among the selected podzols well agree with Komspa ¢f @l as mentioned above,

7. Humus form of the dark red soil (Discussion 2)

The rates of extraction of extractable humus and total humic acid in A horizon of the
selected dark red soil range 33~44% and 11--17%, respectively. Their ranges are fairly di-
vergent and those of Sekimiya soil are fairly low, The rate of extraction of total humic acid
decreases from surface downwards in every profile.  The rates of combined humic acid (h-
(243)} o total humic acid (h-(1+2+3)) range 15~80% and they increase from surface down-
wards, Those rates are distinguished in Kinshozan scil and the lower horizons of Sekimiya
and Atamd soils, 1o B horizons of Kinshozan and Sekimiya socils, their most part of the com-
bined humic acid is RgOs-humate (h-3). The low pH values and ratios of exch. base satura-
tion of Atami soll suggest a similar trend. The rates of Ca~humate (h-2) to the total humic
acid is only about 15% in A horizon of Kinshozan soil which is rich in exch, Ca.

The rates of extraction of acid soluble humus ranges 7--10% in A horizons and 11~13%
in B horizons of the selected dark soil. Their Cn/C; ratios range 0,48~-0.68 in A horizons
and 0.1%--0,60 in B horizons, Comparing those ranges with those of the brown forest soil, it
can be said that the rates of extraction of extractable humus and total humic acid and C,/Cy
ratic are somewhat decreased.

The types of humic acid are divergent and they are as follows: The free humic aclds

P+, P+ and Pu types, and the free plus Ca-humate (h-(1+4+2)) to A+, Py and Py~Pi types

(see Table 4). As a general trend, the fairly low relative abundances of Py are one of the
characteristics of the humus form of this scil group.

On the surface horizons where the environmental factors are reflected most strongly, the
dlog Ky of free and total humic acids are 0, 550,72 and 0.51-0.64, their 4 log Ky are 0. 58~
0.83 and 0,56~0,79 and their Rf values 0.24--0.60 and 0. 30--0, 61, respectively. As a general
trend, thelr fairly low 4log Ky due to the low relative abundance of Py correspond to the
gentle inclinations in their long wavelength region of absorption spectra.

Very significant negative linear corvelations between 4 log Ky and Rf value are expressed
in free and total humic acids of this soil group (see Table 5 and Fig. 4). It is noticeable that
the increase of Rf value corresponding to the decrease of 4 log K is quite similar to that of
the degraded black soil in Part 39 and it is fairly larger than that of the brown forest soil
in Part 29,

The elucidation of the problem as to whether the singularity of the regression curves of
the dark red soil would be due to either similar genetic process to the degraded black soil in

Part 3% or the unknown other agencies, is awaiting further study.
8. Humus form of the peaty soil (Discussion 1)
The Midagahara soil is a peaty soil from sedge peat. Its surface horizon forms muck

and its lower horizon is surface-gleyed,

The humus composition and optical properties of humic acid of its surface peat layer(P)
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are alike to those of the surface laver of Nemuro soil, sphagna peat, given hereunder. Thelr

values are alike to those of F-H, H and H-A layers of the above-mentioned podzol and the

brown forest seil in Part 29 and they seem to correspond fo the fairly advanced stage of
humifying process of the organic layer,

On the A and Ag borizons which form the muck, their rates of extraction of exirac-
table humus and total humic acid range 57--64% and 33~-41%, respectively. Their C/Cy ra-
tios are 1.32 and 1,78, As a general trend, these values are fairly large and they are alike
to those of A horizons of the black soil in Part 3%, The high rates of extraction of extrac-

table humus in By.x and By.x horizons ranging 56--68% are owing to their remarkably high

rates of extraction of acid scluble humus ranging 2%~/ Their rates of extraction of total
humic acid rang 1119% and their Cp/Cy ratios 0,190, 54,

The remarkable sbundance of acid soluble humus in their B horizon well agrees with
one of the characteristics of the podzolised soil.

The iypes of humic acid are as follows: The free humic acid of P layer belongs to Py~
and Bg.g hovizons to Py type. The above-mentioned general trend is that the relative abun~
dance of Py increases according to the advance of hurmid soil moisture regime,

On the free and total humic acids of mineral horizons, their 4 log & range 0. 40~-0, 54 and
0, 88~-0, 53, their J log Ky 0,680, 74 and 0, 69--0.77 and theilr Rf values 0.29~0, 50 and 0, 29~
0. 48, respectively, Comparing those values with those of Py and Py types of humic acid of
the brown forest soil, red soll and yellow soll in Part 2 and 3% and podzol, ther lower 4 log
Ky and higher Rf values suggest the more advanced humifying process of this soil except Ay
horizon, Besides, their decreased 4log Ky and thelr very gentie inclination of absorption
spectra over the whole wavelength are noticeable, though singular absorption hands are ex-
pressed,  That Information is clearly given in Fig. 5 where the value of log Kee—log Ky of
every type or subtype of humic acid of selected soils appear, including those given in Fart 2
and 39 The log Kase—log Ky of free and total humic acids of this soil are less than about

2.0 (less than 2.0 except Agpp horizon), but the greater part of the same subtypes of humic

acid, i.e. Py and Py types, of other soils is more than ahout 2.0, The ranges of those values

of this soil are equivalent to those of A and A~A. tvpes of humic acid, and they are least

among the examined humic acid types. The above-mentioned optical properties of humic acid

of this soil suggest that, though their relative abundances of Py are fairly increased by the

effect of the subalpine climatic condition, it is at the remarkably advanced stage of humifying

process that is alike to nearly A type humic acid.

The detailed discussion is rather difficult on account of the shortage of data, but taking
the humus composition of this soll which is similar to that of the black soil into consideration,
the writer holds the view that the humus form of the muck is similar to that of the black

aoif.
9. Huomus form of the peat (Discussion 4)

The Nemuro soil, peat, is from sphagna.
Though the rate of extraction of humic acid and Cp/C; ratio of surface layer, Py layer,

are not distinguished, those of Py~Py layers are remarkably large and their ranges are 34~

and 2. 26--6.78, respectively. The extraordinarily large values of Py Py layers which ave
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52--56% and 6, 48~6, 78, respectively, are noticeable. Those remarkably higher C,/C; ratiocs
were never observed. In the writer’s opinion, those facts would be among the characteristics
of the humus form of the peat.

On the optical properties of humic acid, the types of humic acid are Ry type in P layer
and Py and Py~P+ types in Py~Py layers. Their relative abundance of Py is remarkably litile,

The 4 log K; range 0.53~0.71 and they express no clear difference among the layers
The Rf values range 0.21~0. 41 and they increase from surface downwards.

Summarizing the above-mentioned facts, it can be said that the extraordinarily high rate
of humic acid and Ci/C; ratio, especially those of lower layers, characterize the humus form

of the peat,
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