BEHEOBBME & TEITE DL
ALz oL T

o H CIS

I & L & [C

FRLBC BT HREOSFEERL, HBEOERRERA L HEEEMIMELYIRETIRTLLTED
DTEETHSD, FrRAFCLEOIRKEROVCCKADRE L b HERBEREETHZ LABELIL
IhTW5, '

EYREOS BB OWTL, T UTHEE LOTH, D Waksman —R 74~ ORELHIEDIZ
b, B OHRBCLOTHEINTEL, LHrLENRD, 48 COFRERILTLb—KLIER
ERLTVS LRV, ¥-ERTAEBROBONTVEHE LD, £0R I RFERIIMR
s JOERFEOHEIL S L3 3D THAH 5 4%, &BMCIIEYEGDLEMEE R X OHEYE
KR, BE#HRT, /MBS 58EYORERC IO THEEROEENETALDLEL DS,

BREEC ST 2 EEOSFERT, BEC L b7 ) BEOLFNHES L CEROHEE, WHOLEL
Zd &S BHEORSEE, KURESOTEHAOHE SOEET L >TREANKC XEINDTHS )
2, X b ShbO—KIETIL SR EYBIC 31 5 i L CEEERIC KB bR
WEOER, EEORTSE—%4EL, ThickoT, BEHOSBEBHOH L L OBEHEHYEL
2L, FERABOHERZIDLRBLETIIDLEL DS,

HFREBC KT HEEOMRIC L 7> TERIN B BHEOTBHICOWTIL, ik Moieer (1887)
12 X>C Mor (Rohhumus) X0 Mull iImkBl3hics, ZhbOBEOHMENTHEEN B OHME
B, IDRMMEEDOMRE L dEELBEESNLF T LAPLARINTV 5,

BREOSMBER L ThAHBEOERE IS JIETHECOWUL, £ OAELLRE I
LItWTHAH S EHILET Mor 8XO Mull OFBERICOWT, TONBABYHLICT L L
bic, BEOEIEER O CERYERNTO®ROSERBI LD X 5 kil BeBLIETh, ¥h#k
EROFEYE fraction OSERBRICKITBHEER L HZ L L DT, % fraction DGECTT SHIE
BAEHALMCTHZ L, IOEBEHCWSLUS LWEEYRTRBEAOERL, RS BEEOH
BT ERVDDh, FRIABNCEERRLNENEOHEAEHASHIETIENEZ DT OREY
fTigoles ZOMDEAEBEECET28@EHRBD A BoWT, FBALOIENEER LT ERY
HERIC DWW THRE R TR DRy & IS T %,

OWMEERTR ) CELT, #IBY e CREYH O EABBERNRERELE, SKR0CHEY -

¥ OWRO—IEL AR 33 F AARELARFRAC SV TRELL (F 68 B AAKERAEH
B, 120~121, 1958),
O REHBLEFREE - BEML
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TARBSHE GINEXSR) EARIKE, KBRS BRIEK

B, ROUCKERCH IR LM ARESBIEHAE AR FRETC L) bORHE 2 3T 5,
Z DHRO—IIIEE DL LBHERERPCAT LIS DTH S,

PHRRABIFEEO ST HRABORILDKRD 7 AT B TR LI,

o ¢ & & #

Prof. 46~49 Dk /) FR IV 7T+

iz Mor BB L, Prof. 50, 51 X 34 D7 H~=v, #F7<Y LUy ¥Fiid Mull B8

Types of soil are as follows:
Wet podzol (Iron-podzol type).
Dry slightly podzolised soil.

Pwi-1;
Pom;

BT %,
Prof. 46 REFREFEINERN, EMEARBEEEEZRX 232 WHNE, £ 200 F4LLEDO e /XK
'%{‘-E**o
Prof. 47 [ L EHAET, FABHE HAREK 96 WHUNEE, # 200 4L ED v 2 FRAEM,
Prof. 48 BEERFURELK AT, F/IVAKRERM 47 #BE, #9150 FEO 7 F RARL,
Prof. 49 [k, Prof. 48 OiE, HEMNIFI L.
Prof. 50 REFRILEAB/NMNEFES, BN HERBRMEERX 32 WikhHE, 8 100F4£07 5 <
RRAEM .
BH1E LR, Bk IR
Table 1. Type of soil, parent material and site condition
B
WE \tmm| B # B s & E M s W
Eg Type of Height from Incli-
P Iﬁgle soil Parent material Sea( level Direction | nation Relief
. m)
) quartz o o middle of mountain
46 Pwi-1 porphyry 1,450 N25°E 30 slope
. o ° upper part of
47 Pon granite 1,350 N70°W 22 mountain slope
. o o ridge of mountain
48 Pom granite 1,350 S45°W 20 slope
Bo(d) . o middle of mountain
49 ) granite 1,250 S 20 slope
. ) o | foot of very long gentle
50 Bip volcanic ash 1,000 S 5 slope of volcano
51 Bip volcanic ash 1,000 S20°W 5° ibid.
volcanic ash ° middle of mountain
34 Bip and sand 640 E 18 slope
Remarks.

Bpd); Moderately moist brown forest soil that has well developed granular or nutty

structure in A horizon.

Pwmm ;
Bip;

Moderately moist slightly podzolised soil'?.
Moderately moist black soil.
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Prof. 51 [k, F_Lk 18 A/, 60 £4DH 7 <Y AL,

Prof. 34 FEBRMOKEBEFET, AMRILURBM, 46 FEO 7 ¥+ AT,

ThbHOEHRRHT 8 AR L1 Prof. 46 35X 08 47 © e 7 KL, WThd 11 ARROE
EEBTRR LI, 723 Prof. 34 OF ¥ FHIFEDOFMHIE DI, FRECKTZFEHNLELE
WAL THHNEZS DT, 5SABIVSADOFEY bbby THA LK,

HFRPRPUGLO LR, B, A, HE SICHERELE 1~ RERTIL{Thb.
Prof. 34 XX FLBEMFFE B L OMEENEER IOV THRE LKl L I—Th %,

# 2% M %
Table 2. Vegetation

Plsgf. Dominant tree layer Subdominant tree layer, shrub layer and ground flora
v/¥F (KRR 5 (Sh) 7FH~& +, “Aryvve +, 723+, (G) 7=
46 Chamaecyparis obtusa FHFY 5 vavravShw 2 av7TITF 4+, I/ TAS
(natural) < +, YAY VY +
(Ds) £33, (Sh) 7mey=a= 3 vexyl, 7H/)¥=
o e/ % (R 5 A= 4, bERVI 4, ¥UEY +, 27v +, (G) v
TYVYFYY 2, FAFF +, ~f¥FI +, 23FxH=FT +,
C. obtusa (natural) 105 +
7+ (RR) 5 (Sh) 7+ 2, 2avAY 1, 7V ¥ 1, (G) F<x¥+ 3,
48 Fagus crenata FURFY 3, AAXATANI 2, ATFYVFYIF 1, Y=V T
(natural) v, v/ T HATS= 1
(Ds) 7+ 3, (Sh) 7mEy 3, v HY 2, Y=EIY 2
9 | gt | () Fk T s, AAA v a3 =TmR) A2 O
' THAT= 1, YAUFI ]
Ta=y (KR) 5 | (Ds) 79 2, Y=¥735 1, ¥=oAv 1, av775 1,
50 Pinus densiflora (G) s¥a¥Fy 5 ehyAY +, =34 F¥Y2rV v +,
(natural) IITLAIT T +
B7=v (R 5 Ds) =% CGER) 2, (Sh) 7Y 1, /Y oo¥ +, ¥v=F
51 Larix kaempferi vay +, (G) T3y 7HE 2, AL PYAL3F5 1, val
(planted) FINESFT 4, TTTAARAF +, AfMHXF +
(Ds) =245 3, (Sh) $ X% 3, v+vvav 2 7755Fvv
2 ’zzgwé‘?ﬁlws 2, SXYSXUISARALT 2, ATAUIFK 2, UVIAFIT
(planted) 2, (G) =3vHy 2 7¥yHxv 2 TavT7rEl ve
Y=F7 1, EIO4FT 1
3k W OE K B
Table 3. Description of profile
Wi || B | B X @ MO it |y [2mE B B | oo
l;#—;‘;; Tytpe Layer | Thick- tion of Com- ?tone 7R
rof.| o or ness Tex- pact- size,
No. | soil |horizon| .. Color bg:;; ture | Structure| oo quantity) | Root
A L: 1em, F: 2em, H: 6cm, blackish brown, greasy, H-A: 5cm,
° brownish black, greasy
46 | Pwi-1 A- 6 pale gray c S L | massive 3 [ small, 2 3
B: 7 orange, brown G C L | massive 3 |medium, 3| 1
B: 10+ |yellowish brown CL(G)| massive 4 | large, 4 | —
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WE | LR B A | B S HERE 1 w BREE E W
l?v‘% Tyfpe Layer | Thick- & ]tjieoﬁnngé L Com- (Stone LT
rof.| o or ness Tex- pact- size,
No. | soil |horizon (em) Color %c;url;r- ture Structure ness | quantity) Root
Ao L:1em, F: 2cm, H: 8cm, blackish brown, granular
dark grayish . crumb, _
47 Pom A 5 brown C SiL. nutty 2 3
B 12 reddish brown G C L | massive 3 med{um, 2 2
B:-C 10+ |yellowish brown C L | massive 3 l;iégfmé —
A L: 3em, Fi: 5¢m, Fe: 5em, H: 7cm, violescent black, powdery-
° crummy, H-A: 3c¢m, black, crummy
small,
48 | Pon A 20 dark brown G S L | granular 3 | me dium, 1 3
. granular, medium, :
B: 15 |(reddish) brown G SL blocky 3 | ar ge, 3 2-1
medium,
B:-C 10+ pale yellow G —_ 3 large, 4|
Ao L:3cm, F: 3cm, H-A: 10cm, black, crummy
granular, . _
© Bn(a) A 8 dark brown G SL nutty 2-3 | small, 1| 3-2
(Pumm] | (A)-B, 10 grayish brown SL grﬁﬂﬁl}":r ’ 3 | small, 1 2
C
. R small,
B 20+ |yellowish brown S L | massive 4 | 1ar ge, 1 1
Ao L: 1em, Fo: 1em, Fa: 2em
A, 5 black G L crumb 1 — 4
crumb-
50 Bl Aa 12 black C L massive 2 — 2
As 16-20 | brownish black c C L | massive 2 — 2-1
(A)-B:| 30 darka:v]VlgWISh S C L | massive 3 | small, 1 1
B: 10+ |yellowish brown SiL | massive 3 | small, 1 —
Ao L: 1em, F: 2cm
Al 9-11 black G L crumb 1 — 5
crumb-
51 B As 10 black G L massive | 29 - 4-3
As 10-15 | grayish black G L massive 2 | small, 2 2
(A)-B.| 20 darkbls.r:‘}vlgwxsh c SiL | massive 3 |small, 2 1
B: 10+ |yellowish brown SiL | massive 3 ?;idgleltm’z —
Ao L: 2-3cm, F: 0.5-1cm
b ish .
a1 Bin A 5-8 (brownis glack SL crumb 1 | pumice, 3 4
A 7-10 black S L | massive 2 |pumice, 3| 3-2
B)-C 10 pale yellg;v;:;; G — 3 |pumice, 4| —
Remarks.
Definition of boundary (F#RIREE)

S: sharply defined (B3),

Compactness (BREEE)

C: clearly defined (H)),

G: gradually merging (#f).

1: soil aggregates bound loosely (££), 2: soil aggregates bound densely and firmly (&),
4: soil aggregates bound very compactly (3~

3: soil aggregates bound compactly (ER),

THEBE).
Stone (quantity) (R,

4: very abundant, 3:
Root (385%)
5: very abundant, 4:

)

abundant,

abundant,

2: frequent,

3: frequent,

1: occasional.

2: occasional, 1

¢ rare.
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m = 8 » &

A. ¥ HE

AFHEE TS EEOLNORE & IRTH B, 1ot LERIEFRE NKC BHK (BRRE

FI) RV, ¥ o BRC O TER Lic, $RREMEO pH X 115 EROKEM-I,
B. & # 4% # K

WaksMAN $3 X O STEVENS 3552 % VT, Alcohol-benzol, {E7K, 2% HCl 3 X0 80% H.SO: ¥
Y1, BIO 80% H:SO: REYREA LT, & fraction © C XU N GFELRD,

Alcohol-benzol FJEE#HD C 4 ET TivriN B L2 CIBEYWERY 0.72 SLCEHL,
fiid fraction ® C X' N €& 8T Tivry ¥ X 08 Kyewoans gx AV, FhEh% fraction ©
HHBRECOWTRAERERL LDCEERL, b2 ORPBH A h D percentage IKBHE L TR LT,

F7: 2% HCl 3 X U8 80% HeSO: FIEEWIC O\ Tix, micro BerTranp &AW TERILEYERL,
oh# 0.9 f£1L T Hemicellulose %5 X 0% Cellulose 458 % FhFREH LI, Lignin & C 4HF &
80% H.SO, Rgs#ho N #EABLRARL, BAED C 8FK% 50% LRARLT THEH2 C &

Fak GHELIBOLEIEE

Table 4. Chemical properties of mineral soil
(On oven-dry basis)

WEES| HHE | g o | Bn | B R | % % | CNE| pH BamE | B
from . (H0) Xeh. a
Prof. Type . Carbon [Nitrogen| C-N acidity | Exch. Ca
No. of soil | Horizon surface ratio [(1:2.5)] (Y. |(m.e./100¢)
(em) %) (%)
A 15—19 3.96 | 0.21 18.s 4.00 56.1 0.57
46 Pwi-1I B: 21—25 2.94 | 0.19 15.4 4.40 74.4 0.33
B: 28—35 1.71 | 0.12 14.2 4.50 48.7 0.11
&7 Pon A 12—15 7.45 | 0.44 16.9 3.90 31.8 0.74
. B: 18—25 2.95| 0.15 19.6 4.20 32.0 0.14
H-A 21—23 38.2 1.82 21.0 3.70 60.6 0.75
48 Pom A 25—35 13.8 0.55 25.0 4.20 78.1 0.27
B: 45—55 8.14 | 0.37 22.0 4.90 29.9 0.24
Bod) H-A 8—14 41.4 1.60 25.9 3.90 57.2 2.96
49 (Pun) A 17—23 18.4 0.89 20.6 5.05 37.8 0.24
(A)-B: | 25—32 12.5 0.56 22.3 5.00 12.4 0.18
A, 6—9 12.0 0.71 16.5 5.45 2.3 3.95
A 11—20 6.60 | 0.46 14.3 5.45 1.5 230
50 Bip As 24—34 5.71 | 0.44 1249 5.65° 0.7 1.69
(A)-B: | 42—52 1.98| 0.18 11.0 5.80 0.3 2.00
B: 73—80 1.19 ] 0.14 8.5 5.70 0.3 2.66
A, 4—10 14.0 1.06 13.2 5.80 0.9 8.43
A- 14—20 11.9 0.88 13.5 5.70 1.0 4.45
51 Bip As 25—34 11.5 0.70 16.4 5.75 0.5 4.01
(A)-B: | 38—48 9.67 | 0.61 15.5 5.85 0.4 3.28
B: 58—64 2.82| 0 14 6.00 0.3 2.66
34 Blo A, 5—10 5.54 | 0.41 13.5 5.80 1.0 7.83
A 14—20 4.28 | 0.39 110 5.55 4.8 1.88

Remark: Exch. Ca was determined on the N KCl solution in 2.5 part after shaking for 1 hour.
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o5& A RBRBUT?
Table 5. Approximate organic

Hot water
W 3 pH 4% Total Alcohol-benzol
He et i B 4 o) soluble mmtrer soluble matter
T H;
Prof. fyp(?l Layer C N | C-N ¢ N | €N
No. | ot so1 (1:5) ratio | Total C ratio
L 4.75 | 59.5 |‘ 1.31 | 45.. | 17.3 | 12.5 | 2.9| 0.10 | 29.0
4 | Pwit F 4.60 | 42.6| 1.27 | 33.5 7.6 5.5 | 2.1| 0.08 :| 26.s
H 4.20 | 45.0| 1.81 | 24.s 6.3 4.5 | 2.5 0.11 | 22.
H-A | 3.95 |34.1| 1.50 | 22.s 6.2 4.5 | 1.8| 0.11 | 16
L 4.90 | 58.0| 1.36 | 42.6 | 15.6 | 11.2 | 2.5| 0.11 | 22.s
47 | Pom F 5.00 |50.8 | 1.28 | 89.7 7.2 5.2 | 2.0] 0.08 | 25.
H 4.00 | 40.0| 1.66 | 24., 5.5 4.0 | 2.6] 0.11 | 23.6
L 5.30 | 50.0| 0.75 | 67.s 8.5 6.1 | 3.7 0.02 ! 185
Fi 3.65 | 51.4| 1.48 | 34.s 5.4 3.9 | 2.8| 0.09 | 31.,
48 | Pon Fs 3.50 | 46.9| 1.63 | 28.s 4.9 3.5 | 2.9| 0.09 | 32.s
H 3.60 | 44.6 | 2.09 | 2l.3 6.1 4.4 | 2.8| 0.16 | 17.
H-A | 3.70 |38.2] 1.82 | 2l. 4.4 3.2 | 2.3| 0.11 | 20.s
Boca) L 5.45 | 50.7 | 0.81 | 62.r | 11.1 8.0 | 2.7 0.03 | 90.o
49 F 3.80 |47.7| 1.85 | 25.s 6.3 4.5 | 1.3] 0.09 | 14.4
Pum) | gy A | 3.00 | 41.4| 1.60 | 25. 3.3 2.4 | 2.0 0.09 | 22.s
L 3.95 [58.7| 0.35 | 168 21,1 | 15.2 | 3.8 0.05 | 76.s
50 | Bip F, 5.05 |50.0 | 1.12 | 44. 9.2 66 | 2.4| 0.09 | 26.6
Fa 4.80 | 45.3, 1.23 | 36 | 6.2 4.5 | 2.5 0.08 | 31.
T ]
51 Blb L 5.30 | 53.9| 0.55 i 98.0 13.1 9.4 , 4.1 0.05 82.0
F 5.80 | 44.3 | 1.94 | 22.s 3.6 2.6 | 2.4 0.15 | 16.0
L 5.05 | 45.7  0.92 | 46.s 7.4 | 5.3 | 3.21 0.00 | 35.s
34 Blb F (May)| 6.00 |41.4| 1.52 | 27. 1.8 1.3 4.3 0.09 471
F(Aug.)| 5.90 | 32.7 1.35 | 24.s 1.5 1.1 | 1.3 0.09 14.4
F(Nov.) 5.95 |35.6] 1.72  20.s 5.0 3.6 | 1.8 0.05 | 36.

HENHE LS\ TEH L, Lignin 4482 Lignin © C &F%% 63% LT, Lignin § C &
FEMLDEM LI, '

N & 23
AHHERIE AR IV BEFT L TH B,
V 2 8 O-#EEBLSUILAE#RDRBOLFRIEE

A. 88 ®H £ E
Prof. 46~49 (X HEDHEOARR Mor HHECEL, \TFhd Podzol {b+8E (Prof. 49 iX B B
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matter composition of A, layer

(Per cent on oven-dry basis)

2% HCI soluble matter 80% H.SO, soluble matter 80% H.SO, insoluble matter
C-N Hemi- IS;J;JI:- C-N |Cellu- Cin C-N| Lig- Cin

Cc N . |eellu-1 oo Cc N . cellu-| C N . . lig-
ratio| lose cleoslé- ratio | lose | lose ratio| nin | nin

10.5 1 0.50 | 21.0 ] 12.3 5.5 6.6]0.20 33.0 12.1' 5.4|27.010.51 | 52.0 | 40.3 I 25.4
9.0 0.50 | 18.0 ] 9.8| 4.415.3|0.29| 18.2 5.7 ’ 2.5120.7 | 0.40 | 51. | 30.7 | 19.4
11.10.73 | 15.2 12.2| 5.4 ' 4.2|0.44| 9.5 4.1 | 1.8 22.7 | 0.54 42.0 | 33.3 | 21.0
7.9 0.60 | 13.,] 7.1 3.2| 2.2]0.33} 6.6 1.6] 0.7 ( 17.7 0.46] 38.: 25.8} 16.3
11.6 | 0.45 | 25.. | 1229 5.7 5.7 0.32 17.s 10.3| 4.6 27.0 0.48 | 56. | 40.4 . 25.5
10.1 | 0.49 | 20.4 . 12.5 t 5.6 . 6.6 0.26 ! 25.5 6.3| 2.8126.9!10.45] 50., | 40.4 1 25.5

i i : i : ‘
7.410.62| 11,0 10.1 ' 4.51 3.7 0.3 10.« ! 2.5 1.1122.3 0.59| 37.r | 32.5!20.5
8.810.22] 40,0 16.9 [ 7.5 7.1'0.10 71 ! 12.8 5.7 | 24.3 i 0.41 | 59.1 | 36.5 | 23.0
9.9 10.54 | 18.2 14.4' 6.4 6.4 10.29 1 22.0| 5.4 2.4 ’ 28.4 ] 0.56 | 50.7 | 42.2 | 26.6
8.5 10.38 | 22.3 | 12.2§ 5.4, 4.3 0.53 | 8 [ 6.3 1.8'| 27.7 1 0.63 | 43.0 | 40.7 | 25.7
5.7 10.83 | 6.3 9.5 4.2 5.2'0.39 13.5! 0.9 0.4!26.5 I 0.71 | 37.5 | 38.5 ' 24.3
6.70.79 | 8.1[>0.3 ;>a.1 4.0 0.39 | 10. i>o.3 >0.1 \ 22.0 1 0.53 | 41.s | 32.2 | 20.3
9.1 0.25! 36.c 16.7 | 7.4 7.3 0.11] 66.5 | 14.9! 6.6 | 24.0 0.42 | 57.1 | 36.8 | 23.2
9.5|0.77 | 12.3 | 17.1 | 7.6 | 7.2 | 0.44 | 16.5 | 4.1 | 1.8 |25.2|0.55| 45.s | 37.3 | 23.5
10.8 | 0.51 | 211 >0.3 [>0.1 | 3.1 0.32| 9.6 [>0.3 [>0.1 | 23.2 0.68 | 34., | 33.4 | 21.1
9.4]0.10 | 94.0 | 16.5| 7.3| 6.6 |0.051132 |12.6 | 5.6 |23.7 | 0.15 |158 | 36.8 | 23.2
9.5 0.43 | 22.0 | 15.0 | 6.7 | 6.9 1 0.21 | 32.s | 8.2| 3.6|24.6]0.39 | 63.0!37.123.4
9.0 1 0.51 | 17.5 | 11.5 ‘ 5.106.2]0.27 22 l 5.9| 2.6 |23.1]0.37 | 62.4|34.7 | 21.9
T i i

9.8 | 0.21 ! 46.¢ | 13.9| 6.2 6.5|0.10| 65.0 12.1| 5.4 [ 24.1|0.19 /126 | 37.3 | 23.5
8.810.64! 13.: | 11.4] 5.1 6.2/0.38 | 16,5 4.7 2.1 ]24.3 0.77 1 3l.s | 34.7 | 21.9
9.0 | 0.37 | 24.5 | 18.0 8.0 !10.1!0.11 ' 9., 12.6| 5 6{ 18.1 | 0.35 | 51.7 | 26.9 | 17.0
7.810.47 | 16.5 | 15.8 | 7.0 | 4.0 0.37 | 10.: | 5.2| 2.3 | 24.5|0.59 | 41.5 | 36.0 | 22.7
7.410.54| 18+ | 7.2] 3.2 6.0'0.23' 26,01 1.1] 0.5 l 16.9 | 0.49 | 34.s | 24.4 | 15.4
10.8 | 0.44 | 24.5 i 12.6 | 5.6 2.8 | 0.58 1 4.5 >0.3 |>0.1 | 16.6 | 0.65 | 25.5 | 23.1 | 14.6

REBTHE T ORRIABRPHCIIELCHED X5 TiRnWA) ThbH, chbotEogELBD

lcadivii = (e

Prof. 47 © Pom 48D C-N ' A X0 B, B dHBE/NIVZ L, T

Prof. 46 ® Pwi-1 AHD A, Bi BRIV B BD C-N HAVNX L Pu B4 GEEMER F VA L
RABEOMAE R LTV ALSME, EBOLFORE™ L IFFAEOEAY R LT\ 5,
FHEOH RO BiFTe Mull B+ B$5 Prof. 50, 51 L0 34 (I hd Bb BEETHOT,

Bt Ca &L Type BT 2, TOHELRBO(ENEEIESEOLFHOBMEY? LizigAED
Eﬁ%ﬂ—;‘ LTL‘ZJO

Prof. 50 ¥

L0 51 LI HE LA REILUED BEAEMKIICAIE L', Fi Prof. 34 3 Ak

MIUOEHS B L LTw5D, ZhbD+ENLAEOHBKREE: LTz i pH 35, 1B
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Btk Ca KEL Z LIMEEEOKIIEHYOBBC X 54D THA 51,
B. & # % B

a) pH

HREBOFRYB KT 5 EBAMO pH O, LB Mor 3 X 08 Mull M EEII S\
THY LS AEREEZRL TR 02X 5, Tiebb Mor HEEHIC s\ TLA @I ELIoh T pH O
ETACHLUD LW, 2K LT Mull HEBECRSWCTEpH OB X 5 EAERL W5 EMNE
B3hs,

L Lisi’s, Mor MEBHECET 5/ FRIBTFHRICR T, KROL > RENARLRAZ LT
BEOEBCI LDV L), Tihebb, 7HHROBEI L B (B BHEOWSE pH %
RLTWRR 22 06F, FBCEVWTEWHUS LY pH OETERL, F P IOVF), Hix
WL H-A BHO pH OBLXELTHOC, F BUTRWThEBELEL T, ZARHLT
e/ FHKTIL L BO pH 377K X D {EHD1, L kO F BMo pH oFfbizElc, H ¥
L0 H-A BeES>THY X 57 pH OETERL TV,

0L AFEHEMCR LN D EEIFEOHEBOHEL D LS boTRAVALEESR S, Tk
bHLELBELEREET5 e/ FEER, RERALERLET S 7 EFECHANT, SBOHICE T
TEBEYOSFEBCH LT, X HRELERNEZETHO TR L HEBIN S, &0ORITKCE
X% C-N RK2OW\WTh, FREO C-N e L BrhigdsL, 7+RCRBMBI2R LD
WLT, e/ FRTIBMPDOEEVP LN THDOZ L, SHLEFADREBLINTL, 7F7HKOFE
EYSHA L BRI N T RORN LT, v/ FRCRERNEREROTW I b BEEX IR
IirEbhs,

HED pH OHCE XIFTHEI O\, Cows? [3%ED pH IIEEC XL >CTRE D, FhifEe.
EAROTERINDEHEMIFEED pHICIDTEXRINZ 2\ ), ThbbEED pH OFWHBEIC
2 Mull By, pH OEWHEIE Mor MOBHEY4ETS L L, L L bEEDHERTI,
%D pH & SRR bONCAER I N B EHEE X OMICIIBEE ¥ b s D, 7ol HITEEERN
o L BD pH 0d oL dF7 7k (pH 5.30~5.45) Tik Mor HOEHEEZ4EL, pH 032 &
W7 A=k (pH 3.95) Tk Mull BIOBHEAERINZ L, F/2ZbIZ pH 5.05 O 7 ¥ *Hick
VT2 b ECSENTFlobh T2 L S0 AR, %ED pH B2z 0%OS AR EE Y s JIF
FLRVWEWX BRI B,

b) C-N X

HRABDO L BO C-N RIBEC X 2HENKEL, ¥LT7HYRIVOH T <Y — L {HTHE—
RAEVIERL Tk, EABYROARIMO C-N ROZLE, \FhbAMI e ohTT
Bz rE xR LTV, e/ FHCB\ Tk L, F, H $X0 H-A BOJEC C-N ROHEHEILR
BiLiest, MOMHIC I\ TIE Mor 3 X0 Mull WFhoBEERc s\ Td, L BT F BTk
S E TR Lcs, Ll Mor Akt s F BUTORBMLMOBANIP SR TH O,
Fhe Mull B35 7 v¥HO F BT, 5 ARKWTUL L BIRIERTHD X5 7B ERL,
FOH%8 BRIV 11 Ak BEHNHREIESTH O, ‘

YR (FE) © C-N RySRERC K JETHRCOWTL, TTESZHROMAFRTL>THL.



FEEOEBYWER L SR L b7 5 FEbicowT  GTH) —123 —

BB, BT LR LUIEEEZRL TR,
) WaksMAN*®# | STARKEY®™, HiL”, Wating®®, Jensen®, MELIN'®, KEE X 08", BroabrooT ¥
X 0t Pierre®, MatTson B, WitTice®™® X-Fhd C-N RI¥EYBEGOSTBEZET 2 EE
BT Th 5 & RED, SRICIE C-N ROME @ L B HEANR SRS & L 2PbME LT
"\éﬂ;l ) agge
Wirtice®® E Mull F-HE 81T 2 F O SBRBRDER,D, C-N K 30 L TOREMEE Y
BB, KRBHEE T C-N % 30 LETRAMASE L, SbIC C-N ROAF L SEMERT
BN DEIBLC T LEHLMA LI,

0t N &FE L EYBREOMORS & OEENFECE JIETHEBIC DWW, Waksman F I T
TENNEY'® X N &5 X OKEEHE DS\ 3 L AMIE L, Lignin EHBEOREVEZ LAENEB LV L
%o Eh Laatsch® BHABED N 510 EESRRISMERLBERLRL, ChOORGE
Lo SHROSDIISHREE THMCBERYTRTE LT, ARORBERL T 5,

€03 RAMCNLT, C-N RO X iETHEICO\ CHEN: AL ~HBofk#c L5
TRINTWB, T7bd Cowe? kiﬁﬁiﬁ&:%bf?@ﬁb C-N ROK/NILT L THERORE
LEEEATRE AN E L, ¥k Meun® LENEROER®D, BEDO N SFEOSBCH ETE
B, AUBECO-TIE N SEEOAT @ L HRaE-2, iRy sBacmsy X nd
EAR® BRI C R L, BERKRCE N SR (C-N %) DAMOMRRTFCAL b
L7z, Ehic Tenney %L 8 WaksMan® HiEYEEAES N Z LWBEI, N CEik- Gy 2 sd e
PEERT LD 58, N SHRRLTLLTCOBACHEEY XRS5 HRETCI; 8
TR E LT3,

HRBRCOWTIE, FED C-N RO REVTAIYHRBIVT IR 7 = 7 TLE
Myll HOBEZEL, i C-N RO/MIv e/ FE IO FHKICE\ T Mor BOBEHEEAAET TV
HbRT, ¥¥ED C-N $016}@35&%lU‘é&éfg}bmﬁﬁﬂkwiﬁkﬁéﬁﬁ%ﬁbﬁ LEWISE
bhs,

LisLTsni b, S LAHURIC S\ CHBIMTB ORI D Prof. 48 s XU 49 O 7 F REN L T
z,‘;l»_' , Prof. 49 © Bp(d) [Pmm] M +4-E8iX Prof. 48 © Pon B I R CHED C-N Rid/phxl,
¥7-pH 3 Fvole, ThOLDOMEMOERIT L EER IO LIXV2 v, BHECFHE LB
FREHOBELHERLYR LTV 2L RBbh2, ThbD7F Ik 2 B EOH BRI, MiE
R RIND X 5k, C-N VX< pH OF\ Bo@) (Pum) BAZEDFHA, Por HAHEI v R
FisZ LR LTl L LIRAi S & O IIFAMGo MBBHOHEIK X 2>C, Bo@ (Pun) #4858
1% Pon B Y b BIFOKSBEC SN TV 5 2k EREARTFERDTVTHS 5 L Bbh
Bo LIAAOT LEOEPREOHEMT S L 51, %ED pH XU C-N ROPEBOZK ISH(DE
TE L H, i

EHARAHTCR T, EBO7 P HROBACE SIS L5 1C, FESROR B, 1 CEH
DHFIL, HEDO C-N R, pH I b L SSKSBREOHE, ILBBOBC L 35 8
- EOFNNEOHEE L ALCHELLOT, REOSBARCHIBEOKEYRIET ISR
bbb, LnLir bl L CHEORIE 2 BEIE, ThbORTAMMBRCLT L HBMERYT




—124— NERBRBMFERE F128 5

Tl Lk, BLAKE, sl SEOHESEDOHNE LA RFEREY B IIFTOTIIRV1L
HEIh5,

T % 8 Q—FRYOELNERS L USHBRICET &L

HRRABOFEYORLIAR S L O ARIC KT 3 FEWAROELIE, F5RCIOTHLET
HBH, ILEFEYS fraction HEMDOHNEE, I XOAMCHT HBEHISOHENLBIREL BRI
Bic, % fraction ® C BIWU N 4@FEDHEEYEL C L4 N & FEXT5% Percentage %
BE6RBIUETRCRLI,

#6k % fraction DRKEGHEDL

Table 6. Ratio of carbon content of each fraction

(Per cent on total carbon basis)

prof.| Type Alcohol-| Hot | 29 | Hemi- | 80% | ceju. | .80% L
No. of. Layer benzol | water HCI1 cellu- | HiSO, lose | . H,SO, | Lignin
soil soluble | soluble | soluble | lose | soluble insoluble

L 20 | 49 [ 17 | 92t ma | oo | oasa |42

46 | Pwit F 12.9 4.9 | 21.1 1 10.3 | 12.4 5.9 | 48.6  45.5
H 10.0 5.6 | 24.7 12.0 9.3 4.0 ‘ 50.4 46.7

H-A 13.2 5.3 | 23.2 9.4 6.5 2.1 | 519 47.8

L 19.3 4.3 | 20.0 9.8 9.8 7.9 ’ 46.6 44.0

47 | Pon F 10.2 3.9 19.9 | 11.0 | 13.0 5.5 , 53.0 50.2
H 10.0 6.5 18.5 | 11.3 9.3 2.8 | 55.8 51.3

L 12.2 7.4 | 176 | 15.0 | 14.2 | 1.4 | 48.6 | 46.0

F. 7.6 5.4 19.3 12.5 12.5 4.7 55.3 | 51.8

48 | Pom F 7.5 6.2 18.1 11.5 9.2 3.8 59.1 54.8
H 9.9 6.3 12.8 9.4 11.7 0.9 59.4 54.5

H-A 8.4 6.0 17.5 | >0.3 10.5 | >0.3 57.6 53.1

Boca) L 15.8 5.3 17.9 | 14.6 14.3 13.0 47.3 45.8

49 (Pux) F 9.4 2.7 19.9 | 15.9 15.1 3.8 52.8 | 493
H-A .8 4.8 26.1 | >0.2 7.5 | >0.2 56.0 . 51.0

L 25.9 6.5 [ 16.0 | 12.4 11.2 : 9.5 ! 40.4 39.5

50 | Bip F: 13.2 4.8 | 19.0 | 13.4 13.8 | 7.2 | 49.2 46.8
F: 9.9 5.5 | 19.9 11. 13.7 | 5.7 ¢ 51.0 48.3

51 Blo L 17.4 7.6 18.2 | 11.5 12.1 | 10.0 | 44.7 l 43.6
F 5. 5.4 | 19.9 | 11.5 | 14.0 | 4.7 | 549 | 49.4

L 11.6 7.0 | 19.7 17.5 | 221 | 12.3 ‘ 39.6 1 37.2

a4 Bp | F (May) 3.1 10.4 18.8 | 16.9 9.7 5.6 | 59.2 | 54.8
F(Aug.) 3.4 4.0 22.6 9.8 18.3 1.5 } 51.7 ! 47.1

F(Nov.) | 10.1 5.1 | 30.3 | 15.7 7.9 ‘>o.3 | 46.6 | 41.0

WEYREDOERYER OSBRI K LIETHE BIOAEYE fraction OMEE (ST

BIERS) o T, RS OFRATRbI T 5,
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7% £ fraction DEREGEEROHL
Table 7. Ratio of nitrogen content of each fraction

(Per cent on total nitrogen basis)

Prof. Type of Layer Hot water 2% HCl 80% HaSO, 80% Ha.SO,
No. soil y soluble soluble soluble insoluble
L ’ 7.6% 38.2% | 15.3% 38.9%

% Pwi.1 F 6.3 i 39.4 22.8 31.5

H 6.0 | 40.1 24.2 29.7

H-A 7.3 | 40.0 22.0 30.7

L ‘ 8.1 | 33.1 ! 23.5 35.3

47 Pon F | 6.3 | 383 20.3 35.2

H 6.6 37.3 | 20.5 35.5

L 2.7 29.3 | 13.3 54.7

Fi 6.1 36.5 19.6 37.8

48 Pon Fa 5.5 23.3 32.5 38.7

H 7.7 i 39.7 18.7 34.0

H-A | 6.0 ' 43.4 ! 21.4 29.1

L 3.7 30.8 | 13.5 51.8

Bp(a) ) !
49 F 4.9 41.6 | 23.8 29.7
[(PMmm) : i

H-A | 5.6 31.9 j 20.0 42.5

L 14.3 28.6 14.3 42.9

50 Bib F. 8.0 38.4 18.8 34.8

F: | 6.5 ! 41.5 22.0 30.1

51 Blb L 9.1 38.2 18.2 34.5

F 7.7 33.0 19.6 39.7

L 9.8 40.3 12.0 38.1

" Blo F (May) 5.9 30.9 24.3 38.8

F (Aug.) 6.7 40.0 17.0 36.3

F (Nov.) 2.9 25.6 33.7 37.8

TeNNEY 35 X O WaksMAN® (MFRIN7R & TSR0 5 RO S MREE X EHIZ, 1) BKTEY
448, 2) Hemicellulose & Cellulose D&HE, 3) NHEASGOWEL44AE, 4) Lignin 58S
CEIDTEXREIND Z LWL LI, ERMEYBEDOSMBICEL T, £BRNLHER L L TlKEHEy
BRbor R HLL, KK Pentosan, Hemicellulose, Cellulose Z D4 BE M I, Lignin 2
0L BEPIINKRENZ 21X, WAKSMAN —JRENINS00D56N 7y REF R BFFRIC £ DO TR IN TV B A,
Z DAt Rece®, Sturcis®, NorMaN ¥ L UF Jenkins®®, KEE X 02, Karmm!'?, 1249 OFERY 131FHE
ROBEAERL T2, LALEND, ZhbOEROERIMBIC OV TUILTL - L cHR LR
LT3 LWy, 2O SITERAGOHEE, SRcBEETAHBENC X 5—D fraction DEL
B, &HEY fraction R L T 5 E 4 DILAYOABCHTHEHNOME, HEYEEOBEHE M
B D &3 & fraction FOM 4 DLEYOSHREOEEED, BIWERYELTWBEIDLELD
ns,
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HRLCBEOHRYER L KT 5 &, @ROCIIEEMEE (F7, 7 v) 2SEHEE (v
¥, TH=Y, #7<Y) KT, Alcohol-benzol FEMESHEN VI, Hemicellulose 33Xt
Cellulose &HENRRLRE DI, FOMD fraction DFGEITHE D L 5 Tldiehofe, L L bis
BB TS &, v/ *BETIKRERYESFEIO2PI0L, 2% HCl [ D Hemicellulose
DEDBEGHRRNI DD, EleT7 # <Y BLOY v FHETIT Lignin §FENLI/NEL, EB
o ¥ *%&ED 80% H:S0, niEHh @ Cellulose O (5§35 EEINE 227 L EH Shb,

BBBCI L OTR IS FEMA fraction DEFRIL, HHOEBITSBANCITVTIY 80%
H:SO: REEhid 2L dREL, 2% HCl Ay, 80% H.SO, fIEHOIRIC ChiKKE, Zhbo
fraction D HEWHRRPERICHAL % 52D, KEEWEIIPIehD7z, Alcohol-benzol F¥EHL EakD
X5 CEEC L 2HESARE DS, WThoMBEVTh F BUTOSBATIZIHD X 5 eld
BRL TV,

N o4fid C LZERBROMAAETRL, 80% HiSO, Ry XU 2% HCl T N 2%, 80%
H.SOs AJ% N A Zhicik ¥, KEME N x40hol,

FW% fraction OEYEGOD MBS LETHR, SHARBCETIHEER, BIUSRCHTHIE
HihE%, % fraction PIKEBRTZLROZT L TH A,

A . Alcohol-benzol T[54

Waksman®® 13— Fat 3 XU Wax IMEW RGO MBORS DL BEHET A HEALTT 2 L iRl
LT3, WaksMaN X' TeENNEY?? [Z= v L Oak DI, Barley straw (% Ether fitHi#%
B ZEIREDT, SEIC SALEDONEZ LEBD, % Cone? 3 Ether AIEHEHEEDOK
XWEEIHBIEEIND Z EEERHL T 5,

TR LTz D fraction DHMEAEEAYBETHHERD VL v, RO WaksmMan I8 L0
Tenney®® (3 Ether A[¥Mkic X 5 O MREEDFE S Alfalfa & oW TIREE L, Fih Mew® 3
Pinus strobus r Betula papivifera OF%ZFE (N 4HEIXZEFR L) 1 Ether-alcohol #hi#ic\~H U %
LWEARLh B 20b 0T, HHEECHENRLNINZ 22D, O fraction O5FIRE
EREBEELT 5, FABCE® 37 7~ Y 8L OAFOEE T Ether iliWx Ry T3 S REECE
ERRD g\ Tedic, EHEOHEFERAEDE 2, o fraction ¥ LAHECTIIH 05
#IHETAEALADOND L),

ZhHD EROERDOERIE, Wihd CO. FARIC X O THEYREDSHEEDREL Tt T
WA, WRERMOSMCR SN, »oI @ fraction HEDHMRDEE T O TDOHMRIL B
(A

Alcohol-benzol (% #zit Ether-alcohol) FIEE#AICIILMER DO R BEE 2 DLW S EhD I
»ic, EREOEEC X o THREOERN R D, LA O TEh LSRRI B U S L Rig
52k, BIOZO—MORGVESMETH D Z L1, RO LhLRMINL S,

EARE L OHE? XS EBKDO A BOZBAOBFEWHERICOWT, Ether, Alcohol #i¥D &R
B, FONMORBITIZTLAYEZEREN W EEHLMCL, %7 Tenney X0 Waksman®” |3
Rye straw ©Z ® fraction 3B I L LTV 5%, ZhicH LTHRESY 1T Alfalfa 3 X U8 Corn
stalk ‘Gi3 Ether AW EHICHEST 5 = L %3, F 1= Puiiies, Wiene 3 X 0% Smite® 3 Corn
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stalk, Oat hull, Corn cob 3 X U¢ Wheat straw O fRICEE L T, Alcohol-benzol #hH#NEHICH K
TBELEHLM LT, X b Nemec?®, SprINGER 33 X U8 Leuner®®3® 4RI = @ fraction A4
BINLTVE LEWMEL, KEds L OH? RBEOEEOSMEEL T, Ether, alcohol #itH#Ho5
AR HIEH T Lignin iIcl<5 & X125, Cellulose X v BECAETHHBEOHHZ L& H
B LT, WaksMaN 35 Y U8 Stevens®® (X Low moor i3\~ TC, —&i®d Ether WP EHEICH R
3525 Wax 6 X0° Resin (3B GMBREI LS Z L ERD T2,

BB 3517 % Alcohol-benzol T &FRIL, FWEWTHRIFSRTFTLIC L BN
T F BixwL Mor e kiTs H XU H-A BCRBI L53CBLIERL T, LaLiaht
b Fi XU F: B, X0 Mor B+ isits F, H, H-A BRI TIIBEVDER PSR

# 83 Alcohol-benzol TI¥s, BI/KTTYE, Hemicellulose f&¥s X ¢ Lignin R&
RFEGHED Cellulose BRESHRITHTTHH

Table 8. Ratios of carbon contents of alcohol-benzol soluble fraction,
hot water soluble fraction, hemicellulose and lignin to
one of cellulose

|
Prof. | Type of Agecgtzlg}' Hot water ; Carbon in ! Carbon in | Carbon in
Layer soluble hemi-

No. soil ‘s:g]rl;’l:}!? carbon | cellulose cellulose lignin

L 2.30 0.53 | 1.02 1.00 4.70

46 Pwi.t F 2.18 0.81 ; 1.76 1.00 7.76
H 2.50 2.50 3.00 1.00 11.7
H-A 6.28 6.28 4.57 1.00 23.3

L 2.44 0.54 1.24 1.00 5.54

47 Pon F ‘ 1.85 0.70 2.00 1.00 9.11
H | 3.57 2.32 | 4.09 1.00 18.6

L 1.07 0.64 1.32 1.00 4.04
F. 1.61 1.14 2.67 1.00 11.1
48 Pon F- 1.97 1.63 3.00 1.00 14.3
H 11.0 7.00 10.5 1.00 60.8
H-A 28.0< 20.0< (1.00) 1.00 203

Bocd) L 1.21 0.40 1.12 1.00 3.52
49 (Py) F 2.47 0.71 4.22 1.00 13.1
H-A 29.0< 24.0< (1.00) 1.00 211<

L 2.72 0.68 1.30 1.00 4.14

50 Blp F. 1.83 0.66 1.86 1.00 6.50

F. 1.73 0.96 1.96 1.00 8.42

51 Blb L 1.74 0.76 1.15 1.00 4.35
F 1.25 1.14 2.43 1.00 10.4

L 0.94 0.56 1.43 1.00 " 3.04

a4 Blo F (May) 0.55 1.85 3.04 1.00 9.87
F (Aug.) 2.26 2.66 6.40 1.00 30.8
F (Nov.)| 33.7< 17.0< 56.0< 1.00 146<
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Bansghot,

FLBEORCAOND X 51C, & C K+ 5% Alcohol-benzol 7 C DHED AEDOHEELXRLT
WBH, LaLichihb, Mor Mt tsit s F BUTOEBABOHERIHLA TR, TRREWT
SHDOFERETRTHEIRD ORI, Mull BB BT 5 7 ¥ ke 5 2 i b DIl DEEH i 25k
3, SEOLOLBEAR 11 AR TRBICHEREY TR LcAREH Xh5,

BBO X 5 HEYE fraction & Cellulose DIEIL, HEOSMEABYRTHELRLL> LA
bhBDT, EELEREMERG OSEEREYH ST TS HY DT, Cellulose f8 C SHELE
BLLTIhLDOERSD C SREOHEEE BRICHE - TRA T,

2 8 RITEWIT 5 Alcohol-benzol FIHEMNTDOWTD Z i b Dffitt, Prof. No. 48 35 X T8 49 O 7+ D
BEEHR L, HHI-TRE L BT F BTRSP0E TR L, Mor BAH0 F @
UFOBRITE F, H, H-A BOMCHAZRL, ¥ Mull BB 57 ¥ +40 FRATE,
5ARIIMD X5 B RR LY, TOHIT8 A, 11ADIACHEAREREL T3,

INRLOHRER, AROFERREOER,»SIBMEI NS X 51, Alcohol-benzol AIEH P& END
BRA DA THEANCHENR DN, —HMORMIBEBCIMEINDD, ORISR R
BREY LB LETTLIIREBLIS, XHIK WaksMan'®, Waksman 36 X O TENNEYS®, PJH*Y D
#3% X 51, Alcohol-benzol AT¥E#y=hic Lignin B E io\» L Lignin s &b BT % srfEl4 R 4°
BEhBZLd, BEOSBEBOEMC L b o CAKCEELAROEFTS Z L ¥ ERCVWh5 ik
Hi¥, Alcohol-benzol \EEHA ERD X 5 BT+ L DRRO—WPE L LTW3B X 3 IcBbh s,

F/c%FEPO Alcohol-benzol Fj#E C DEFEB LI VUE C CHTHHFE, Bl X 5B X
BEENRLED, TR D OMOKNIMIEES L 0AR S h B B . ORI BEERE E S h it
Dz, ELREEFICZ D fraction DEFENKE VB SMEVIAE INDEAID B & i Hie
i rBbhi,

B. K ZHEMHE

WY EGFOKERYEEHFEDOS VM Lignin IO NAGFEL LI/ RERBCEERTHZ 2L,
WaksMAN 35 X 0% TeNNEY®® I XD THBINTWAA, Meun'® & KEEE 8 X Ot Lignin @2
TRAKDORBERL T 5,

Lo L7 IR E OV TR, KR EY LRSS TR MBCEREL TWH LD LWHEESR
bhaobhTna,

R, 7 3/ Bids LU RSN b 7n 5 KT ENY, HEWRED S L T4 fraction
DLIBRHRAMEND, LD, =0 fraction (X HMOMIC oL b EFCS/EIND e
z, BT A S REERYNXET S - LA WaksMan 36 L 08 Tenney’®, MeLIN', 32!, MARTEN ¥
X 0" Pomman W XD THLMCINTVB, LHLiasb Waksman XY Tenney™ (X, Z0D
fraction ORI L IETHEISMOTCRE LN, BENTHRIRLhRV-Ev 5,

T U TRKTIEMIS BT 5 BHAIZKE VL Sh Tk ), ZOMATEHKTEY L RBINT
bbb, TOREE LT WaksMAN*®, WaksMaAN 33 X U8 TeNNEY®™, SPRINGER 35 X O LEnNER®® 3" (iR IK
TEYRC AR U CEH DA Z s Tannin EUWES S L2 M LTV 5, X HIC TenNey
I8 LU Waksman®™ 13, SBARPBEYOEEERYE L L CTRKIEYIFERIhDZ L, B
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VOHRCR L CTER N R TRXKTEOBERYENFERINE L b, ZORRO—FricTi sy
WM LT3,

HRBBHT oW TR, RSP E B KE L CRKATEPCX 523,  Alcohol-benzol HiHZEHE O
BT R Fioot, Lo, Z0 fraction FIZITAKTET L b TEEND,

BARTEYHDO C IO N EFR BITIhb02 CKICE& NRATAREKR, $£5, 6%k
V7 RERT LI, HFHRBOFRBMIZC-TIRENAIL, O fraction IHFEWERTE W TEE
frE 5D B LD LT WD, '

BKTE C SFBIFESECFRTIOR, 2L OBATRRUBELBIERLTWEN, £ C K
B HRIZE 6 RICRT LS, HRBMLHOBIZ—EDHEAMNR Sh il

FE8RCART X, Cellulose ff C #AERELRTIHEL R LIBEO, ThicTaK
% C OHBOEMII, HH-Thd F BTE L BchTHY X 5Kk ERL, &bk Mor B
+EEHWTUL F, H, H-A BoOIEK, Mull B0y v+HRics\TH 58, 84, 11 ADIRK
W L5 IEARERL Tz, ZhbD RIKEEHERSBBEORMC L 3702oT, HNNCEET
BT LRRLTVAD, ThbORREI LREFELEOEMTS X 51, 20 fraction ho—HOWE
DEESEETHDH I L, SOHRBMECIIFARCLZIDLBbIS,

BKAIYE N OSFER X 0& N RT3 kEiz, C LARC-Fhofucis e T ABLMOE
AL —E DA Z D HD DI,

BRATEYOFEEC KT 5 ERREIL, b/ FHEEFBOBBCLANTRRPh2eh, SFBER T
L REEEEIR bR Dt ¥l I O fraction §FEOSMICE XIETHER LU RERC
BIHHED, FEEM T RBY X5 REMTRVLIELE DT,

C. 2% HCl 735493 & 0v¢ Hemicellulose, 73500 80% HaSO, T%#1%k &1t Cellulose

4 FCOWRCE\ T, 2% HCl 3 X 0t 80% HaSO, AR OXERS L % % b s Hemicellulose
F LU Cellulose 2383 7R R L LTI TEL,

WY EED B LT Hemicellulose 3 X 7% Cellulose 7%, £l LTRBCAHEIND
ZENRBLEDLNTN S Z LR T CRBRIe2, ZhbD fraction DABEEILEYEEFD N &8
BRIDOTHREINDZ A, WaksMaN —JR*O55959 iz F STHLMC IR TWB, Tithd Waks-
MaAN, TENNEY 3L O Diem®™ X, +47c N & X O EEBBS O FET ik Hemicellulose 35X %
Cellulose (ZRECHMIND Z &, Fi- Waksman 3 X8 Tenvey®® (3 N £HEO DI\ EYSEET
1%, N OFIMCE2>TZhbD fraction DS@EIRWH UL L REIND Z L 2RAD, GHMOSET
13.30~40:1 O N ZRBELTHZ LWL,

Hemicellulose %5 X OF Cellulose DG REBIISRMIC X D TR S L INTv5, T7rbb Waks-
MAN 8 X U8 TenneY®®, Rece® 135GHIM D5 Gt Hemicellulose i Cellulose X h RHER B INS
ZEEHLMAC L, X 6?!?_‘ WaksMAN 35 X O Tenney®™® (ZEHIEO 4 i Cellulose (T Hemi-
cellulose L H LB HEIN, DWRIIBLERNATAZ LXZBELMCLE, BEOEMITIER
R FT DY BEODBCR - THIRDOLN TS, Thi>d, Waksman, Tenney R L% Ste-
vENS® B LB R\ T, L BTt Cellulose i3 Hemicellulose X h%\ 4%, F X0 H BTk
ZOEHRENHFEL VB L, FLBRIBCKVTh, BEORIMORE L HMOHEALBREOM
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TiL, RAROBEFREDLRDLZ LEWALIT LTS,

ZOX 5 EFEEDSMEEOEEN S b XN BREE L LT, Hemicellulose ST ik MRk OWEH:
HMEINBT L, BIOBEYT X O T Hemicellulose NEERINSB Z 2083 bTF B T\5%, TENNEY
X O Waksman® |3 Hemicellulose iz 4 598, Pentosan IEWC X OTHHRIMX
hap, Galactan 33X U8 Mannan 4@ Hexosan NS THH T LIPS ELTWS, Fio.
Rece® (145t Furfurol ARMWEIL 22D Type OYWE L &, —BiL Cellulose L h BHIT.
FRINBH, AN LU THERNER T L2 WDt Lich’, IHKk Bray X T° Anprews!
L FROBEELBD T B, &0 L 5 ic Hemicellulose D—EA M EICH L CEHAERTC 2%, £0-
135 WaksMaN 38 X 08 TENNEY'", WaksMAN 33 X % Dieam*®4, SpRINGER 33 X {8 LEHNER®™®® |z X
DTHRDONTN S, EYBEDHF BB R\ THEY OEEFERYE £ LT, Hemicellulose 23F-
HERENBZ &ix Scumiot, PeETERsON 35X ¢ Frep®", Rose ‘:k;J:Uf Lisse®®?, WaksMAN ¥ Y 0% TEen--
NEYY5 | WaksMAN 3 X (8 Diram*”’, SPRINGER 38 L U8 LEENER®™® |z L O TH SN IN TV 5,

THIEX LT Cellulose 13 Tiur® DT 5 X 51, WENOBEGHRYEL LTathknos
23, Cellulose 2 HEHBREORIICHAS AR TCRITBLLMRTHEETHLE LELDNS,

L2 L7t Cellulose D43k Lignin & DA X 0T, WYEGOBEC IV EERH B L Sh.
T\b, Tidd Tenney 36X 08 Waksman®” (%, Cellulose (IiEM & Ak CIIEEEOIRE CIIEES
3%, Lignin ¢ #& LT Ligno-cellulose ¥ LTHET B L5, AEKL L E bic Straw 35 X OF Alfalfa.
meal @ Cellulose D4R, Lignin #BETHILRIDOTREINDZ L BHLMREL, Fh
WaksMaN 35 X U8 Corpon'®, (21 IHEAE AL DM L7 Lignin % Cellulose &iB& L TH Cellulose
DOABIIAE IR, BIER X OBk Tt Lignin #8335 & Cellulose DR H LB LR
#EXhBE L EPBAR LT, Ligno-cellulose DHFAERHERE LTV 5.,

HRABICOWTE, FEREFTIOKR, 2% HCL 77 C ¥ LU Hemicellulose £FEIL, TR@
CHBTE PBEBOER 1 LIt o TRILRTBERS D, LisLicsth Prof. 48 3 X 0¥
49 O7 7D H-A Bieki; % Hemicellulose B, F ¥/l H BRESTERZhAHE
AERLTWEBAME, 2% HCL A[¥8 C % X0t Hemicellulose D FRBIHB T 5 DI & 375 5 WA D
EAVIIRETH O,

80% H.SO. M¥E C X * Cellulose &HED AR TRICHER T 21 LA D THIER LA,
BAOOEFVIRIE LB IED X5 TH ok,

Thbofg fraction © C FFEOFEYSE C T aHEI, FoRFT Lo, 2% HC 7
% C XU Hemicellulose B C A LFD 774D H-A BB\ TRMARDER LML, -
FOHY XS REMERST, FLANECTRLEBAMOEIIE—EDEM L R\ LEN O, &
IR LT 80% HaSO: AJES C LU Cellulose #8 C DOBHE, FWE - THhd TRCHERT L.
PO THED X5 B ERL, BELXEEREEERL TV,

# 8 %O\~ T Hemicellulose & Cellulose ¥ % HilE$5 &, RO X 5 7e#ib &L 5 RiBEMNELNh S,
£¥EThd L Bciz Hemicellulose (% Cellulose t )& REWEERELYFLTCWRETERL
A, F Bieisits Cellulose w35 Hemicellulose ® H3Riz, \-FHOMEIC R\ TS &8 clRh-
RL,  Xbic Mor Bkt s H, H-A BOEE, Fih Mull 40 s ¥ ikicks\ T 5 A,
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8 A, 1LADIRL, FFEEROEFCLEEOTHUB LWHARERL T, TeiEfifte LTERD
7D H-A BTiL Hemicellulose 23 H B ERTUWHUB LWEBAEZFRLTCWickdic, 2hd
- DEEFITED BIishofcht, ThiAVaiRsBHICD L3 3 OIS BOBRFTTC E il bl
Ay

Z DX 5 Cellulose T Hemicellulose DIWAAIRHE Y X 5702 213, EEROEFFTEORRH
L7z X 5, Hemicellulose D—EHA S MBI L TREREBEHIXFTH 2 L, BIUSEERPCHEE
W X O THEARW T icbh B 1cdThHA 5, ik LT Cellulose 1245 ERHIMEY L >TH
AR &Nk, X0 Hemicellulose O X 5 CHSBUEDOLERY & XV LB, WEDOLE
SBBCETAEEOEEO R ERY T 0L Bbhb,

FIRIABRS Lignin $EPC I OTHERIND Z L 2E 2 57 b1, Cellulose R B
HiHE fraction DHERL, WThISBBBORTIC L R >THAROEBELRI DR, 7F
SABOEMERTHELIRVECY, ChRLTIo X ) @B %ZiFn Cellulose DERIL, 1
YMREDOHFEROETBELRTAN B/ 3 530 Bbh b,

2% HCl TI¥EHss X8 80% H.SO. WIyEMnE, L BTk 9 REFT X 5k thFh Hemicellulose
IO Cellulose AXEXREL T, LaLiadb 2% HCl aigificit Hemicellulose LA,
Pectin FRABBRES IS TN, ¥/ 80% H.SO, MEHicid Cellulose PADHRS S EEh 5,
T fraction iZ3s/3% Hemicellulose 35X Ut Cellulose ¥ F DD & DEFITBIHRLRD 5 1D,
929 HCl 3 X1 80% H.SO: 7J¥ C xi3 % Hemicellulose 3s X 78 Cellulose f8 C DHERYE 9=
KR LT,

2% HCl 7[%s C i+ % Hemicellulose B C OHEIX, L Bk CIBEC X 5HERRDL
N, e F, TH=YRIUS T <Y OHERL, THEIV0T ¥ ROBRERCETMIWERLELT
W, e FOBEIEETH O, ThHLDOKRIELY YK F BIRB\T1E, 55X L B8
CHARTE R I e 2kedd, 88 8LV 11 ARAMAB ER LI, Fik ZoOMOKMcis T
i3, L, F, H-A BOERHKRELR L Prof. 47 O v/ #Hk%wk< &, £Hhittv-Thd F BIVOF
LTo&BMIE L BeERTHELERL TV, ShbDRREEOFEREDIONT, 2% HCL 7
YEic s\~ C Hemicellulose LAADFERSD EDHEEHHERTHE LR THINE VL L5, LiL
oD, HERBOEMT L b7 > Hemicellulose DHRDETOEA WL, 7F+HD H-A BoBs
ERIECTREP B0 CH 0N,

80% H.SOs W[¥8 C 135 Cellulose f& C DMEIL, L BREWTULTF Y +230H U5 LE
%R Licbldhy, moBBER XL QeBEELEEIR bRk, ThbOREIL F 8X0%h
LTFOEBTIIBI D X 5 %R Licss, Mor BB\ Tk 7 FHRic kT 5 ETOEA L,
e/ X HRED ILREETH Ok, Eer YO F BTR5 A1 L 8L OMCEENRbReso
e, 8ABIV 1 AOIRCEBTETER LI, 2D X 5K 80% H.SO: T\ Tk, SA
BTN T Cellulose LASADERS D 55 EE&DHAT B & L XNEZFLCRD bk,

2% HCl AI¥AE L O 80% HaSO, ATEE N OWTiX, 1, 2 OFSEKRINE, 2BMTiko X 57
HEIAEDLIC, THRLLESBIVTRERT LI, 2% HCl 7l N 1L 80% H.S0, lEs N X
W<, ¥FLEEBE-THhE L BehkRT F BRIV F BUTORBA T, 4FERSIVLE N K
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# 9% Hemicellulose BBIEED 2% HCl TIERFCHT5 ¥ L Ot Cellulose f&
RFED 80% HoSO. fERFICHNT B
Table 9. Ratios of carbon content of hemicellulose to one of 2% HCI soluble
fraction and of cellulose to of 80% H:SO, soluble fraction

2% HCl ; . 80% H.SO, .. .
Type of Carbon in Carbon in
Prof. No. soil Layer ‘s:glr%.tils hemicellulose igﬁgﬁ cellulose
L 100% 52.4% 100% 81.8%
%6 Pwi.1 F 100 48.9 100 47.2
H 100 48.6 100 42.9
H-A 100 40.5 100 31.8
L 100 49.1 100 80.7
47 Pon F 100 55.4 100 42.4
H 100 60.8 100 29.7
L 100 85.2 100 80.3
F. 100 64.6 100 37.5
48 Pon F: 100 63.5 100 41.2
H 100 73.7 100 7.7 -+
H-A 100 >1.5 100 >2.5
L 100 81.3 100 90.7
Bo(d)
49 F 100 80.0 100 25.0
[Pwmm)
H-A 100 >0.9 100 >3.2
. L ‘ 100 77.7 100 84.8
50 Bip Fi. 100 70.5 100 52.2
Fe 100 56.7 100 41.9
51 Blb L 100 63.3 100 83.1
F 100 58.0 100 33.9
L 100 88.9 100 55.4
3 Blb F (May) 100 89.7 100 57.5
F (Aug.) 100 43.2 100 8.3
F (Nov.) 100 51.9 100 >3.6

WTBHHBOWAL Zh b0 fraction KisiF s C-N ROETERLA, Li Lk, Mor H+E
wHFH F BUTOEBEEIS LU, ¥*HO F Bk 38R TlL, ShboBE—EDH
FIIADEL, SREBROEMT L 7 5 Bt & OBSEMEIIH b2 Tk 2T,

D. 80% H.SO, FT&ié &U* Lignin )

Lignin #\EMEAROMDE fraction It hRT, SRRCHTBEHINKE WV LIXFRO X 5 i
MRBC XOTHWI T 52°, Lignin REAMETHS 2 L1, LOMICd Bray 3 XTY Ano-
rewsV, CoiLe?, Farck®, MarTIN'®, Norman®', PmiLLips, Wiene 33 X O° Smrra®, Puiiies, Goss,
Beavan 35 XU James®, WaksMan 3 X O Corbon'®, WaksMAN 3 X OY HutcHinG™ [ LD CH DD
HT\B, %% WaksMan'®, Comwe?, MeLin'®, k¥ L 052 (% Lignin @FBAKEWELIT, HE
OHBHIHEIND Z LERLARC LT %,
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WtsspD Lignin OHBTOWTIL, REALABLIEWETHHH L, BEES ICMORKILY
IYRBBCTHIIRACTBIND L THHROTAENR OIS,

WaksMaN 36 X O Tenney®® (X, Lignin ZHEYEEDOSBCEL TR L A L5 EET, %/ Lignin %
BET S LEYBEDSMEERXRET A LXELMACL, XHIK Bray X0 Anprews” (X, K
DOHRCEEL T Lignin 222 A X SMLISNZ L 2EHL T 5, ThbOEROERIV-THEH
DA RERIC L OTELNLLDTCHD, W LT Puiriies, Goss, Beavan XU James™® O
X 51z, Wheat straw, Corn cob 123\~ T 30 HEC Lignin ODRELSWBEADTH555H 505,
Lignin 2\ EGKOSBCEL T HRINARC 2 T580E, S REMRMORBRERCL LI X511
Bbhs, ZORKOWT Norman®™ 13, fH#E+D Lignin OEEIIIHF T 5 EAH s L U° Pentosan
LI2TwHUS LWBEsETsenic, GHMOSBTRMEY IO TEARIWCEREOKE
ZX>T, Lignin OPLRLRAWIHTRDEL DT LHEHRL T %,

Lignin (2 HRKHAH TR BT HEPBEOFIBCEL T, HFROLEKHET O BficblooTRAS
MENB LD LELBRTVEAY, LOMREEEYBEOHES LOKE, s bUCARARST
IOoTWHBUB LWHESAR LR S Ly 5195, Norman® (ZIFKM 7044 T €l Oat straw (3 1 4/
iz 40~50% ® Lignin O%&x4HTH L L, T MartiN 38 L8 Wane'® |3 Lucerne, Clover top ¥s
X Ot root “CiL, 270 HMOAMT Lignin OFMIREL I Z EEBD T 5, KB LUFHFT1T—
MBI TR ED Lignin (JEEBEED Lignin X HMI N L 2B LD Lic, MARTEN F X
% PoHLMAN' (36 OB EDFME HE LT, pH DE\WE Y Lignin 35 X O Cellulose BB HNA X
W EERRBDTVBH, RIS LTRSS Y S4B L7 Lignin <1, BEMOERIRD LR
AR

N &FE®D Lignin OSMBE JETHEBOWT, Laatscn® BHED N kI OEESHRIL
Microfiora 33 X T% Microfauna DiE#E) » B# L ¢ Lignin @%ﬁ@ﬁﬁ%iﬁ‘?‘é XL, ¥ Karm'® %
WA N OFINC X>C Lignin OSBRMEEIND Z EEHEHL T3, LELAENLINRHLT
WagksMaN 368 L U8 TenneY®® (3, SEHIIOSMECIT N HinORITTADEHAL L, T Waksman I
X O GerresTOoN*® 4 N ¥RIME Lignin 0GB L CTh TR LHRIR 25,

0 X5 YRS L S BEA X 0T Lignin OSREENRIAEN, TOREL
LTS OREIC X 5 Lignin OL#MEOMR, %X O4MIC L b7 5 Lignin DS : L,
SRS T A HEY OWEERYE L LT, Lignin FUHEIFEARINS Z LHFLR TV 5.

WaksmaN % L 08 Hurcring®™ |3 Lignin @ Methoxyl R&HENEART 51 L SREENF LS L
HZEERLIEL, ThiRI>THHEMOEGEOSREEOHE, BIVHEWEORRCE L)
Lignin OAMEEDOETEEHM L T 5, Fi Waksman 5 L 08 Tenney™® 1 ZEMRED SR & b
75> C Lignin SFRBROMKTH L0, SBCBST5HAEY L5 Lignin BLHEOBE R H#
ELIcAH, Pinen 3108 Aruson® § HRIKEE, Lignin BUWELBERTAZ L2BELMICL
oo

HREFBHC OV T, 80% H.SO: R¥F C 5L Lignin 8 C €HBIE S BIVP6RLET LS
Z, BEHRBOFBETIXTHLEEYE fraction DL HREL, HEHL C O 40~60% i
Th, #£5RICT LI 80% Hi:SOs g C X Lignin 8 C @FBOEMKIIC KT 2K BABOE
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R —EOEMERILD, HeRCTTIICINODOERYS C CRTIHEL, FkiTh
& F ETRBED L5 SMARRL, ¥ Mor MAtSicssds F, H, H-A BE-TE, Prof. 48 0
TrIHICETS H-A BX HBX YSPORTERL WAL, WIhi AMEBROEMC L b 7x
DOTHY X5 IBWAER LT, LaListdb, Mull B ET2 7 v¥ikickids F BiL, &
ZHCTRI RSO L B AR RL WA, F BRBITAEENAREIIS AndoLd
KEL, 8A, 11 ADIREABEEB I ON THRACETERL TV,

B6RRLA Lignin f8 C OFEYL C KT 5HEL, L IV F Bk s, to0K
F Bkt 3%A1%, Mor %108 Mull OFEHERMOMTIZND X 5 R bh Y, %7 Mor &
TR BT B F, H, H-A BHICR Sh 3 BEHIEN Th Otk LI > THEWREDHMORR
Mor #+BIZ s\ C, DEABROEMTC L /0o Lighin DEREN L  CEETH S L5 L, £
FRHFC 505 Lignin FEOLE,NBIZE QB D & 5 Clkirdots, LHALAENRLHRO X Sic
Cellulose ZHEOEE (2 IL® CILHTHIE) %, MIREOSBROEF LR TREL Rivd
7hiE, 8B/ RT X5 Lignin g8 C @ Cellulose 8 C iexf¥ % HEiL, £H#-Fhd LB
CHART F TR L5 #HRERL, Shic Mor WAHrks\vwCit F, H, H-A BoOMERL, %
e Mull +Hc BT 57 v+H#D F Br5 A, 87, 11 AOIKCHD X5 KlARE bR, &
D& 57 Cellulose & C ZEM YL LICHBEROEMTIC L b7t 5 Lignin OWKDOEES VT 8RB E
HAvTho fraction DBE I D b I LREETH O,

RGO AT EROENEEORMTS L 5ic, Lignin OSMXTT BEF H2MLOK fraction i
RTREVWZ L, BIOSHEEBPCBEYC I OTHARINDZ LERL L 33D THS 32, A
BRI A BB OEITIC L 3 700 T, MM Lignin OEENBEECFTRLIEZ L2 FETIDE WL L
56

HRRABO L Bkt s Lignin HET, FERCTRT ISR v e {edil 21% ¥
7hoteht, OSSR ThY 37~40% % b, SEEM T X5 EERR bR DN,
Lo T EROEREEBC Lo THEMI %D Lignin &FE » HEEROBMRI, HRRphco
VTR B D X5 eBREES BB bR ok, Xbik L D N 44 (C-N %) ¥X0v pH &
Lignin O RE L OBRS, RRIC—EDHER?R bRt 2l,

80% H.SO, 7% N B 5 BCRT L 51, £Hv-Fhd L Belk~T F BRI F B
DTOEBTIIBY X 5 BmRERLEN, TOMILKR L BO C-N ROREWTH=YBIV
H T =Y KB TEETH Ok, i 80% HaSO, FEHICET 5 C-N Hit, &HitvThi TE
CHBTAC LN T BAEZ LB LTS, ZOEPD EAVIX @0 TH O, IHK 80%
H:S0, FE N O£ N xf+ahRi2, #7RERT I CTREHEB T LA TRITI8E
MG hotz, ' '

E. ¥ & &

CHETERRTELHERRPICOVCTORREL L VT L5 L, 2BNEREL LT, EYREDS
BRI 31T 5 BEYER OFML, % fraction OAMICHTHEHMAC OV TUIKRD L 3 IKV25TH
55,

T b OB LIz EY kP D Cellulose &4 E % LU Cellulose & C DHEHS C KHTHHERD
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BETEd oMWy L 5RARINB, ZOf 80% HS0: g C LU Lignin i C DFHMHE C
R HEROBBIcHK L, 2% HCl 7§ C X35 Hemicellulose f& C, X 80% H.SO, wf
# C a5 Cellulose f8 C DHEDETI LTINS, HBOBAIILED L5 T, £D
s fraction OELIX, FEOSMABLIIAY X 5 IBEELRDE,

PERBOETC L 2T, 30 dFFLHMAPER LI Cellulose 2L LT, HlHS frac-
tion DREEBE X HET S L, BRARBTR BT 3RMOSE L, Lignin 213 0L /M INBEL
THZEREE® T L, F7- Alcohol-benzol FIEEY), RIKTEY R X 08 Hemicellulose 3 Lignin 2R\
TR THERINKRE L, HANCHRACERTHEE I RD LIS,

N ©2onTit, FHERBOEMCL $722T, 80% HiSO TE N FHEDS N ICHT 5 HEOH
DRE SR BBARE B, —HICE ORI IS E DB D X 5 TR,

LB BT 5 Mor %X 00 Mull MEHE LY HRPEROBIL L W) IBLLHETS L, KO X
S35 THAH D,

FERLBC IS\ THEY O 5 RS T 5 TEMAEMREOMEBIX, Mor X0 Mull OFEER T
D X5 iEERTFL, METLRREORENKRE L, MEE X OBEREID V2, BE T
BRI BSPREOHENAKEV L b TW5, ¥ Farck X0 Haac”® BHFHKLHEC BT S
YRk DS REE%, Lignin 3 X 0¢ Cellulose 23335 Corrosive Fl k., Cellulose 23N
Lignin 233 I e\ v CER T % Destructive Iz X4 L, %O}s@ﬁ@b:ﬁé%—?z, Basidiomycetes 7%
BichC L, ¥IUHECE Mull B48852, $#EciE Mor RLHMNET 5 L &WLMC LT 5,

IO OB EYHE Y EYREDO ST BCEET IABENREOENLOERTH L, £ LD
Basidiomycetes 1. X >Cfifsbius L £x bR T\ % Lignin OFBEKRL &, ZOMOEEiAKHE
fraction DHEIL, dBLHAKE HEOKABESOBEERTFORBC L OTABOERIR NS
L LTH, Mor LU Mull AEHEEOMCABNTHEI LI O LHEEINS, €L bIX Mor &
BT R\ TIR, B O7»Ic Cellulose SREEDOIERIZS 25 L LTh, Mucoraceae %< DR
PHEBRORRENES, FEMME 5D EMBORREDS D species % Cellulose HEH%H
LY, ¥t OOFRY% fraction OFMIERIL, MEYRE LM~ D species & L iITfid < Bhid
HENROhSTHS A, BN, ME BEPRER X ORREDE group OWTFhic k2T
HBRINDLELDONDNDLTH S,

Mor %5 X 0" Mull MBHERIC ST 2FRYEREY LR TS L, EROBRCRIND IS, WTh
DHHCENTH L 8L F BETIEEWEAROBE,AHY X 5 C@BDLNBH, ZhbOBD
BRIEEENOM CIE L AMEELRIN, IHIC Mor BEHICKT? F, HELU H-A B
HoBEkE, L 8X0 F BHOECERS L, SEEBOBELRL 5% Cellulose DR 5
CHRTHUMC LD X5 B R bR, ¥4M0 L i@ Mull H+Bie B354+
KD, F BCHTHERYEROEMNE(IL, Lignin 8 C OFEHE C RT3 HENSRE
BOEFTCLILOTHLPOBTERLTWALME, 4L DAT Mor BL#Eiekl}s F, H BIO
H-A BMROh 28 L BUEREOR S,

THOEDRIDRT, EHIHBEC D U5 LW HEYRT Mor 36X 08 Mull OFBEERIT, A
WRROED LRI EERCABNHEERD D LEX DL 0L, BLABEHRTOMECL L35
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fEHEDBEDHEC T ER X 5 eBbhs,

L Le S EEDO S RBOETC & 7t T, RAENC Lignin (80% H.SO: %) fraction
R WTHEELEEDEESR, 37t PriNescHEIM 88 L OF Fucus?®, 35 0 WaksMaN 35 X OF HuTcHinGSY
DT H L 5, Methoxyl ZDOED, JLKEELOEKTS Lignin L BEEEDOKS, WL,
Alkali b 5 EREOKRED HIVRELSC IO TR IND BEBAOEBLATIbI 5 ThHS >
2%, Z®X 57 Lignin fraction OZEHIZFIEORMEL LTS BOBRFNCDT WL BS5,

M & b Y £

1. ZOHE Mor 3 XUt Mull Wi AN B3 5 H @GO FERYE—A. B—OBBEIC T,
FEHOECNER B L, BFEOHHEBC I HELE DN THRELCLDTH B,

2. BERUREHE, Mor BT € / ks LT+ 5% 2 272, Mull HEEHILT » < v #,
HI7TIRBLOT Y EHE L HFT, BT 2FTH S

3. FABEAVThis T, SENIELIORT C-N BREECKRTH I 5EBIERL
edd, HED C-N ROX/NDOSERBC I XIETHEIIRD bhith ol

4. %% 0 pH OF{E S ARIC SRR & OBEMIIH L2 Tlkisd2eh’, Mor B +Eic s\ i3,
F, H, H-A BOZBMIFECHRTHY X5 pH OEFTERLIOCK LT, Mull EHD F
BCREECLRTHY X5 el RER LI,

5. EHEMERIL Alcohol-benzol, Ji7k, 2% HCl, 80% H.SO. WH#yds L U* 80% H:SO, TREEHIT.
DT, % fraction ® C BLXU N 4FE%RYD, * 7 Hemicellulose, Cellulose s X ¢ Lignin &
FEYERLI,

6. DEBBROEMT L b5 FRYHERDOELIE, Cellulose f8 C D2 C KX+ 5HRDVETI
30D X 5ASIN, Ol 80% HeSOs TN C £FEB LU Lignin &8 C 02 C &XNT5
RO AL, 2% HCl gD Hemicellulose 35 X U8 80% H.SO. W¥Hshd Cellulose D 5%
HAENBOTHZ L RTED ORI, FOMD fraction DB{LIT—FOEAMNR BRILH DT,

7. SEEBOEMTEDIL) N OFLDOWTIEL, 80% HaSO: T N O£ N K3 % HhED
BORRONDHENEH0NH, BNRERISE VI X 5 Tllidols,

8. Mor 3 X0 Mull IEMAE-TFhe L 10 F BHOAMIEROEIIIN D X 5 Thok
2, LAl L BIO F ARHOZLIIFEEEROM TILEEs R ohich o, Ehic Mor B+
Scsds F, H, H-A BHOREMEROE(E, Cellulose BANZB D X 5 Tisl, Frchb
DO BFHEOZE: Mull B0 7 v+hckid s F BOEHNAREL LS ORLUEANR O,

9. LLEDAAD Mor ¥ X0t Mull BEHEA 1T 5 A EAROEEE, AERWEROE LIXEN
TeHELE2D LD, UUASHEEOHEICTE WX 5 cBbhiz,

X W
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A Study on Approximate Organic Matter Composition of Leaf Litters

and their Transformation during Decomposing Process

Hiroshi Kawapa

(Résumé)

The types of humus of forest soil studied were broadly divisable into two main types,.
i.e, mor and mull, from the morphological point of view as the result of the decomposing_
process differences of leaf litter, which were affected by various environmental factors such.
as climate, species of dominant stands, parent materials, moisture conditions of soil, etc. It.
is well known that the chemical properties and fertilities of forest soil form a striking_
contrast between these two types of humus. Accordingly, the author placed great importance
on the decomposing process of leaf litter as the important factor which powerfully affected.
the forming process of the forest soil.

For throwing light upon these problems, the decomposing process of leaf litter should,
be examined from many points of view. As the first step, the author studied the trans-
formation of organic matter composition of A, layers in certain forest soils. The samples.
were collected at the beginning of November, just after the defoliation, except Profile 46 and
47 which were taken in August. As the decomposing process of leaf litter was very rapid
in Profile 34, forest of Zelkowa serrata, its F layers were gathered in May, August and.
November for clarifying the seasonal transformations.

The types of soil, parent materials, site conditions and vegetations are shown in Table-
1 and 2. The descriptions of profile and chemical properties of mineral horizons are shown.
in Table 3 and 4.

Profile 46~49, belonging to mor, were the podozolic soils, and Profile 50, 51 and 34,
belonging to mull, were the moderately moist black soils. The chemical properties of the-
former, i.e. very acidic reactions, wide C-N ratios and poor exchangeable Ca contents,.
formed a striking contrast to the properties of the latter, i.e. weakly acidic reactions,
mnarrow C-N ratios and rich exchangeable Ca contents.

The approximate organic matter compositions, shown in Table 5, were analysed by the-
method of Waksman and Stevens®®. From the present investigation, the following information
was obtained on the transformation of the main components contents of organic matter.
Moreover, their resisting power to the decomposition and influences on the decomposing :
process of the whole organic matter were discussed.

1. The pH value and C-N ratio.

The influences of the pH value of leaf litter (L layer) on the decomposing process and,
consequently, the types of humus produced were not recognizable. But the fluctuations of-
pH value according to the progress of decomposing process made a distinct contrast between-
the two types of humus. In the forests of Fagus crenata and Chamaecyparis obtusa, belonging -
to mor, the pH values clearly decreased with the progress of decomposing process. The-
differences between the leaf litter and F layer of each profile were distinguished in the-
former, but wére obscure in the latter. It is the author’s opinion, that the leaf litters of~

C. obtusa would not be attacked vigorously by the soil microorganisms at the beginning of~
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the decomposing process because of their thick and hard tissues. This interpretation would be
supported by the slightly decreased C-N ratio of the F layers in comparison with the leaf litters.

The C-N ratios of F layers of all forests except of C. oblusa were remarkably decreased
compared with those of the leaf litters., Their fluctuation among F, H and H-A layers in
the forests of F. cremata and the seasonal ones of F layers in the forest of Z. serrata
were not distinguished.

The effects of C-N ratio of organic residue upon the subsequent decomposing process
have been dicussed by many authors. Most of them, studying under artificial or semi-arti-
ficial conditions in the laboratory or field, recognized that the C-N ratios of the organic
residue were the important factor for controlling the rapidity of decomposition and the
decreases of them (increases of nitrogen content) accelerated the progress of the decomposing
process? V91N ININ 1NN )48 405163 But some others? 193" expresséd the opinion that the C-N
ratios of the organic residue did not necessarily affect the progress of the decomposing process.

According to the results of the present investigation under the natural conditions, not-
withstanding the remé.rkable differences of C-N ratio among the leaf litters tested, no clear
relationship between them and the humus types produced were recognizable. Therefore,
the author is of the opinion -that the environmental factors seem to have more influence
than the C-N ratio and pH value of leaf litter on its decomposing process.

2. The organic matter compositions and their transformation during the decomposing
process.

The ratios of carbon and nitrogen contents in each fraction of the organic matter on
total carbon and nitrogen basis are shown in Tablé 6 and 7. These figures would be useful
for understanding the relative relationships on the rise and fall of each fraction during the
decomposing process and its resisting power to decomposition.

In most cases, the ratio of carbon and nitrogen of 80% H.SOs insoluble fraction were
most abundant, and the ones of 2% HCI and 80% H:SO, soluble fractions ranked next. The
major portions of total carbon and nitrogen of organic residues were made up of these
fractions. The ratio of carbon in alcohol-benzol soluble fraction showed remarkable fluctua-
tions among the leaf litters tested, and they were more abundant in the leaf litters of soft
woods than in the ones of hard woods. But in general they decreased remarkably in the
lower layers.

The detailed information obtained was as follows:

A. Alcohol-benzol soluble fraction.

As shown in Table 5, the decrease of the content of this fraction of lower layers in
comparison with the leaf litter was observed in every profile. The decrease of this fraction
in F layer compared with the leaf litter was distinguished in every profile of both types of
humus, but was not clear among F, H and H-A layers of mor. The ratios of carbon
content of this fraction to the total one, given in Table 6, showed a similar tendency, too.
But in this case, the decreases in lower layers were frequently obscure among F, H and
H-A layers of mor and F layers of the forest of Z. serrata seasonally.

As mentioned below, the transformations of cellulose content would be useful as an
index of the progress of decomposing process of the organic residue. Therefore, the ratios
of carbon content of alcohol-benzol soluble fraction, water soluble fraction, hemicellulose
and lignin to cellulose are shown in Table 8. These were useful for understanding the
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differences of the decomposing process and of the resisting power among these fractions.

The ratio of this fraction of F layer decreased somewhat more than of leaf litter in
every profile of both types of humus except the case of Profile 48, but it increased according
to the order as F—~H—H-A layer in the mor types of humus and as May— August—November
in the F layer of the forest of Z. serrata seasonally.

These facts would be explainable by the following reasons:

1) The resisting powers to decomposition of the ingredients in this fraction were
different, i.e. some of them were easily decomposable but others were difficult to de-
compose. This interpretation was induced from the results of some authors who recognized
that the different decomposing process of this fraction on the organic residue differs in
kind‘.'!o) 23) 25) 33) 34) 871 53) .

2) The lignin-like substances or the intermediate products from lignin to humic acid,
which were soluble in alcohol, were produced during the decomposing process attended by
the humification of the organic residues*?*»3%,

Some authors pointed out the checking effects of this fraction upon the decomposition of
whole organic residue®*595%  but others disagreed with this opinion'®*”%¥, Furthermore,
the rapid disappearance of this fraction during the decomposing process was frequently
observed? 3 anan - According to the present investigation, the remarkable fluctuations of
the contents of this fraction among the leaf litters tested seemed to have nothing to do with
the decomposing processes and humus types produced. Therefore, the author came to the
opinion that the abundance of this fraction in leaf litter would not check its subsequent
decomposition.

B. Water soluble fraction.

The carbon and nitrogen contents of this fraction were little in every case as shown in
Table 5. Therefore, this fraction would not be so important as the other ingredients of
the organic matter. In many cases, the carbon contents of this fraction decreased gradually
in the lower layers more than in the upper ones. But definite tendencies on the trans-
formations of the ratios of carbon and nitrogen content in this fraction to total ones, shown
in Table 6 and 7, during the decomposing process were not recognizable.

But, as shown in Table 8, the carbon ratio of this fraction to cellulose of F layer
increased clearly more than that of L layer in every profile of both types of humus.
Moreover, this ratio increased according to the order as F-H—-H-A layer in mor, and as
May— August—November in F layers of the forest of Z. serrata.

These facts would be induced by the difficult decomposition of some of the ingredients
in this fraction®®3¥495% and the re-synthesis of this fraction by the microorganisms during
the decomposing process®” as previously pointed out by some authors.

C. 2% HCI soluble fraction and hemicellulose.

In many cases, the carbon contents of this fraction and hemicellulose were decreased in
the lower layers in comparison with the upper ones, as shown in Table 5. Their rates of

decline were gradual except those of H-A layers of beech forests which decreased more
sharply than those of F or H layers.

The ratios of carbon Eontent of this fraction to the total one, shown in Table 6,
increased more in the lower layers than in the upper ones in many cases. But the ratios

of carbon content of hemicellulose to the total one fluctuated among the layers in every
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profile with the only exceptions of H-A layers of beech forests as mentioned above.

The ratios of carbon content of hemicellulose to cellulose, shown in Table 8, were
useful for understanding the differences of the decomposing process of these two ingredients
which were the principal constituents of the organic residues. In every profile, hemicellulose
was somewhat more abundant than cellulose in leaf litter. But the ratio increased sharply:
in F layer of every profile and, moreover, it increased still further in H and H-A layers
of mor. Similar results were obtained from the seasonal transformations of this relation on
the F layers of Z. serrata forest, belonging to mull. These facts agreed with some authors’
results that were obtained from the decomposing processes of organic residues for a long
period®® or under the natural conditions®”, and confirmed the more rapid disappearence of
cellulose than of hemicellulose. The only unexplainable exception was observed on H-A
layers of beech forests as mentioned above. These facts would be due to the following
reasons as some authors pointed out previously :

1) Among the ingredients of hemicellulose, some of them, such as pentosans, were
easily decomposed but others, such as hexosans (mannan and galactan), were undecompo-
sable’”. The analogous results that confirmed the difficulties of decomposition of some
ingredients of hemicellulose were obtained by other -authors? 203930484957 tg0,

2) Hemicellulose was re-synthesized by the soil microorganisms as the microbial cell
substances during the decomposing process®®3V3303n4n5D = hut cellulose was not done®.

2% HCI soluble fraction contains pectin and organic acids in addition to hemicellulose.
As shown in Table 9, the ratios of carbon contents of hemicellulose to 2% HCl soluble
fraction were higher in the leaf litters of hard woods than of soft woods. These ratios
decreased gradually according to the progress of decomposing process in both types of humus
with a few exceptions.

The 2% HCI soluble nitrogen contents, shown in Table 5, increased in the lower layers
in comparison with the leaf litter in general. Accordingly, the C-N ratios of this fraction
decreased attended by the progress of the decomposing process. The ratios of nitrogen
content of this fraction to the total one, shown in Table 7, increased more in the lower
layers than in the leaf litter in most cases, but they fluctuated among the lower layers of

mor and F layers of Z. serrata forest seasonally.

D. 80% H:SO, soluble fraction and cellulose.

The carbon contents of this fraction and the ratios of them to the total ones, shown in
Table 5 and 6, decreased in the lower layers in comparison with the upper ones in most
‘cases. The decreases of cellulose content and the ratio of its carbon content to the total
one during the decomposing process were very distinguished in every profile. Furthermore,
the ratios of the carbon content of cellulose to 80% H:SOs soluble one, shown in Table 9,
decreased sharply in the lower layers more than in the upper ones. These facts were in
marked contrast to the cases of 2% HCIl soluble fraction and hemicellulose as mentioned
above. Accordingly, the transformations of cellulose would be useful for the index of the
progress of the decomposing process.

The 80% H.SO; soluble nitrogen contents and their ratios to the total ones, shown in
Table 5 and 7, increased more in the lower layers than in the leaf litter of every profile.
Furthermore, the C-N ratios of this fraction decreased clearly with the progress of the

decomposing procéss. But the transformations of them fluctuated among F, H and H-A
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layers of mor and F layers of Z. serrata seasonally.
E. 80% H.SO. insoluble fraction and lignin.

The carbon contents of this fraction and lignin were most abundant among the fractions
of organic matter in every case, and they reached 40~60% of the total one. The trans-
formations of the content of this fraction among the layers of every profile were obscure,
as shown in Table 5. But the ratio of carbon content of this fraction to the total one,
shown in Table 6, increased clearly more in F layer than in the leaf litter of every profile,
and, moreover, increased gradually according to the order as F—~H—H-A layer in mor with
an only exception of H-A layer of Profile 48 that decreased somewhat more than in the H
layer.

However, in the forest of Z. serrata, these ratios of F layers in all seasons were greater
than those of the leaf litter, but they decreased according to the order as May— August—
November, attended by the progress of the decomposing process.

There was no clear contrast between mor and mull on the ratios of carbon content of
lignin to the total one, shown in Table 6, in leaf litter and F layer, and their increments
in F layer compared with the leaf litter. Furthermore, the transitional increases of them
among the F, H and H-A layers of mor were very gradual. Accordingly, the distinguished
accumulation of lignin attending the progress of the decomposing process was not clearly
recognizable even in mor, the organic residue of which is difficult to decompose. But, as.
shown in Table 8, the ratio of carbon content of lignin to the one of cellulose which would
be the index of the decomposing process was more clearly increased in F layer than in leaf
litter in every profile and, moreover, it increased according to the order as F—~H—H-A layer
in mor, and as May— August—November in F layer of Z. serrata forest.

The increments of the ratio of carbon of lignin to cellulose attending the progress of
the decomposing process were most remarkable among the ones of other fractions or
ingredients shown in Table 8.

These facts would be due to the following reasons as some authors have pointed out
previously :

1) The lignin was the most resistable to the decomposition among the fractions and
ingredients of the organic residue! 1620252604650

2) The lignin or lignin-like substances were re-synthesized by the microorganisms
during the decomposing process®” %,

According to the present investigation, the checking effects on the decomposing process
produced by the abundance of lignin content which were pointed out by some authors® !9 2® 43
were not recognizable, because of there being no clear relation among the lignin contents.
of leaf litters tested, the decomposing processes, and the types of humus produced.

The 80% H.SO, insoluble nitrogen content, shown in Table 5, increased more clearly in-
the lower layers than in the leaf litter in every profile. The C-N ratios of this fraction
decreased gradually in the lower layers in comparison with the upper ones. But the ratios
of the nitrogen content of this fraction to the total ones, shown in Table 7, decreased in
the lower layers in many cases.

F. Conclusion.

To summarise from the above-mentioned results, we may say that among the trans--.

formations of the organic matter fractions, the decreases of the rate of carbon content of.
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cellulose to the total one correlated most exactly with the progress of the decomposing
process. Besides, the gradual increases of the rates of carbon content of 80% HaSO. insoluble
fraction and of lignin to the total one, and the decreases of the rates of carbon content of
hemicellulose to that of 2% HCI soluble fraction, and one of cellulose to that of 80% HaSO,
soluble fraction showed somewhat less distinct relations than the former.

On the transformation of nitrogen, the decreases of the ratio of its content to the total
one were recognizable in 80% H.SO, insoluble fraction in many cases. But, in general, the
transformations of nitrogen in quality during the decomposing process were not clear.

In the forest soils, the composition of the microfiora, the numbers of bacteria, Actino-
mycetes and fungi, which were the agencies of the decomposition of the organic residue,
were in marked contrast between mor and mull. The abundance of bacteria and actino-
mycetes characterised the latter, and of fungi the former*®., Furthermore, the differences
of the composition of the flora of Basidiomycetes between both types of humus were pointed
out®®,

Considering the functions of these soil microorganisms on the decomposition of the
brganic residue, the author concluded that there would be no basic differences between the
two types of humus except the decomposition of lignin that were affected by the activities
of lignin-decomposing Basidiomycetes (corrosive type, white rot type), even though the
differences of the rapidity of the decomposing process should occur by the effects of the
environmental factors. The weakening of the activity of cellulose-decomposing bacteria in
mor because of its highly acidic reactions is re-inforced by the activities of fungi in which
most of them were capable of cellulose decomposition. Furthermore, there would be no
marked contrast on the decomposing activities of other principal ingredients of organic
residue among the groups of these microorganisms as a whole.

According to the present investigation, the transformations of the organic matter com-
position from leaf litter to F layer which showed clear differences in the same profile were
analogous between both types of humus, mor and mull. Moreover, the differences among F,
H and H-A layers of mor were gradual in comparison with the ones between leaf litter and
F layer with the exception of the distinct decreases of cellulose content and the ratio of its
carbon content to the total one. Furthermore, the seasonal transformations of the organic
matter composition of F layer of the forest of Z. serrata, belonging to mull, in which the
decomposition of the organic residues was especially rapid, bore close resemblance to the
transformations among F, H and H-A layers of mor, with the only exception of the slight
decreases of the ratio of carbon content of lignin to the total one.

These facts led the author to form the opinion that the differences of the decomposing
process of the organic matter in both types of humus would not be a qualitative one, but
merely the rapidity of the decomposing process. But the degeneration of lignin—the process
of humification—which resulted attending the decomposing process was left for further study.
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