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I REPEE A 2 T 0, E72, REETIE, OB & R OR
HCIRREE DMERS I D 720012, (EMIRESCHIEAS N Z 5 h 5, tEhTlE, Zh5H
B A W AR ORI AR E SR, BEPREOARE SR, s512, n?
NOWEDESHIER L & OBMEREI B OEL SN TV 5,

KRR CIE, EHHbC AR AN 3 EEC, TS X OB R 5 3K
DHBE AR T 272D OEBOMB 5135 2 & # AWM, RIS 50 AE, Hioh
RO AR, SR, TEEMR, &, MR B X ORE & AL 2,

I RERICET 2MEMEE OGN, HEYHEEO DM b X U ERE ORI
I—-1 +LERTERSHZMEDEE

TRIK K LB, FEHEERR S LIE, AEDLRARRTELHKAL, Gle 2EEHL L
THEMHP ED LD 2 EER S 2 AT 2252 2C b L —H—FIZ L ORHETL 7
(1) wIho+#ETesEIEE Vo — A% Gle, Gal, Man, Rha, Fuc, Rib 2 &
hive I, FEHEHIETIRE L0 — A8 Gle DAEMAERD 5N, FHIZFEHT LIET
DEWPEE ThH o720 Ara BEU Xyl IZWIONOLETEERISBMETH 52, &
ZVEARAME SN A -7 (Table 1),

(2) BEWEROVEEO—EIZEE O - MBITHEVED L2, —8i3 iRpy%E
EMTFET 5 2 & Amkahs,

[—2 LEERIZED 2 b5 WEOR & ST O AR

AREE & CHBIEO LERIC BT 5Mb 5 B L UAED S OhMEMER SO 3 FERIZH
AT AT 720

(1) b6 DB THEMIZ L % Man, Rib, Fuc, Rha D& ARH LN, F7-,
Gal DAEMATRE s (Fig. 1),

2) bHDERRSTHSE Lo —2KIGle, Xyl, Ara DRIV &35 7 MR
EEZDHBRORRD THRIEENREN 543 (Fig. 1o BRI EMRIEES (C,) &
EGHFEED (C,) ED6%0, 2RFROPBREEHS ki, k. Th 2 AFHE
—13 -
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[Fig.1 Changes in amounts of saccharides during the decomposition
of rice straw (A) and barley straw (B) in the upland field.

Amounts of materials used: ( A) rice straw; 4.5lg.

soil; 16.57¢. ( B) barley straw; 3.68g, soil; 16.57g.

Hemicellulosic glucose ( ), cellulosic glucose ( @), galactose ( A},

mannose ( 4 ), arabinose(w), ribose ( X ), xylose (¥ ), fucose (1},

rhamnose ( H).

%
100 (a)

50 g&

} N ] 2 1 1
024 12 18 24 36
{month )

Fig.2 Percentage of components remaining during the decomposition
of rice straw in the paddy field (A) and in the upland field: B,
observed ! points ). and the decomposition course : line i predicted
by a double exponential model.

Hemicellulosic glucoset {31, cellulosic glucose . @ :.

arabinose | W . xylose ( ¥}, total carbon (B,
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M HEMEEOFERR & SRt

-1 ABPTERSNAMEVERORT VA ) MM & FaEsR

PC ik Gle 53t
B(1—-1) #0.5M-
Na,S0, 0.1M-Na,~
P,0,( pH10.3), &
170.5M-NaOH (90C )
2k TERAML L 7
(1) #HL MEms
MHEE S LIS BRE D
HE LD 0.5M-Najy
SO, i AT N A,
% D% DERS T IR

(A) (B) (C) (D)

0 zogﬁ 2,0 . 49 '_s‘o? . 29 r4'0 . 60 0 20 40 60%
Gleta Bma ———
Gle(b ) 4 b — e ————————
Gal e (S——" mer—— 82 Gawmmen
Man  Bgp I [

Ara 8 [ — e

Xyl ® — = T = =1

Rib B s —— —

Feo fn (e 92 o === TN
Rha Gm  Goeed ’ ) me——
NCs*: Nemy [ B =
ws* fem (ronsm S eaoensh
T-c* fo —_— ——) (=

* Gle(a): Non -cellulosic, Gle(b): cellulosic

%2 NCS: Sum of non—cellulosic components. WS : Sum of all

components. T—C : Total carbon.

Fig.3 Extractability of new microbial saccharides by the sequential
s . alkaline extraction of Hiratsuka soil incubated with *C-labelled
BERTHEL TS glucose for 56 days.
(Fig. 3)o (A) 0.5M—Na,SO, (20°C, shaking for 2h, twice) extractable
. (B) 0.1M—Na/P,0,(20°C, shaking for 16h, twice) extractable
(2) Na,P,0;, *EBJ—JJ (C) 0.5M~NaOH (90°C, 15min, once) extractable
s R (D) Unextractable
MRS AR 2R L
O soil saccharides. B new microbial saccharides ( calculated on ™C)
LTI, RibDx
WIRME & XFRRRITH Y, Rib LISAOBEE O £ I3RS S & LTFELTWS

ZEpiRgansz (Fig. 3),
(3) MAEHMARD IO~ AR Gle IXEBOE LT — AT Gle &%, MEA
NaOH 2@ it 4R L 72 (Fig. 3). Do —RAF Gle D £ L fgd4miE

BTIE% L, apRRELEZ 505,

W2 EOEES, &E5OPEE LT 07 R

b A DR 4 2KAHIEAHEL, JuEhls— 700kl ABBOER
FH, SBESEEERSICTEL



(1) WEELETIXZOH
BN 2/3 ~ 4/5 13 EES

12 L, Mt em Nagano soil Kujukuri soil
’ N 0 50 100% O 50 100 %
%ft’g}%}l:ﬁ%, H BN T ———r—r—r—T T

FIRE SN TEEL T
BrEZ2 LN (Fig.4). a
WECHEEERO DL v
ot QIFT HIETR N RS
hP T W CHET A5
BOEIGAPHELIZ S
NRTREV, BiBRRLT
BETIIRD TE L DY
AEESIIRES N, B
BNDE T HIBOEER
5 &0 b BRI RS o 50 T0% 0 o To0%
LTHEL T2, S Fig 4 Distribution of saccharides between the heavy and light

= IECITBE S IS fractions of soil.
x hé*}é%"@%ljé\tifj\é Bl heavy fraction, [ ] light fraction. Value in circle is percentage

of amount of saccharides in the heavy fraction in the total amount of

¢ ZOERK 7 L OWE the whole soil. Utsunomiya soil was separated by the specific gravity
! ) of 1.8, others by s.g. 2.0.

DE LTI Z D Soil sample suspended in the heavy liquid was subjected to sonic
disintegration treatment.

RS, H30ILE

BEREEARIIHES, PA2VERFINTHEAELTVEZEIREBIN,

(2) WEOBTZORBEAEIIMEMEEZ 515 Gal, Man, Rib, Rhald, FiZ
WO & £ 2 503 Ara, Xyl LT, BEAHHF SEANKE, LD
WIS, H5VIHEEIN T IHAPHIREME L) bREVEEIS AL
(Flg 4 )o

M—3 RHRMEIZE 2 LBPROREE O & 7KK
PHOKHIER, MR (WohtRGERL) 5 LUOFHELE (BRI L) 275

AHMERMRIR 1A, 2N ERO R ARENL 2B, LEREO in situ 2R
BTONRIER 2EH SV IE 3 EMI b7 DEHL 7o
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Fig. 5 Changes in amounts of saccharides in soil by incubation of soil
under field conditions. ( A) Hiratsuka soil incubated in paddy
field, ( B) Hiratsuka soil incubated in upland field,

(C) Utsunomiya soil incubated in upland field.

Non—cellulosic glucose (), cellulosic glucose ( @), galactose ( A),
mannose { &), arabinose (W), ribose ( X ), xylose ( V), fucose ([]),
rhamnose ( ).

(1) MEEHTIE, ZOEEFATIIHENEELSNSEL VD~ ZARIGle, Gal,
Man, Fuc, Rha O@DEIGY, FIZEYEEFELEZEZ SN 0— 28 Gle, Ara,
Xyl DEDEE LD &/ & (Fig. 5). WMEMREEYE OF HPREMEERE LD 5
RRAEIUME 5 1B L TREMICHEL TV AEIAFRE VLS55,

(2) [ TLESHEDHS LIEGTBRIEDE S PTREET LD oI
(Fig. 5)o FESHMMEDHE IR, H B3I LEMITMEMORE L Z1T12<
WIETHEL TwAEEZLNE, 22T, HBHOWE 20T EREIZLD AR
L, 8615, ZNEFNAFERNIZE > TEBICHISIE L/~ (Table 2)0

Table 2 Broad classification of soil saccharides by their origins, forms of
existence in soil, and their decomposability.
Soil saccharides
Plant origin ( mainly, Glc¥ Xyl, Ara)
(1) Free saccharides ( extractable with water, easily decomposable)
(i) Saccharides of plant fragments newly added to soil and/or partially
decomposed plant fragments which still have rigid shape ( neither well

t
] mixed nor associated with other soil components, exposing to microbes
] as substrate, non—extractable with water, decomposable

i (iii)  Plant saccharides other than (i) and (ii) ( associated with other soil
1
!
|
i

components, non—extractable with water, fairly undecomposable
i

Microbial origin ( mainly. Gle, Gal, Man, Rib, Fuc, Rha)

{iv) Free saccharides ( extractable with water. decomposable

v Saccharides in live microorganisms { non—extractable with water,
undecomposable
{vi) Microbial saccharides other than (iv) and { v) ! associated with other

soil components, non—extractable with water, fairly undecomposable

* Particularly of cellulosic Gle.
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(2) ,tfgﬁ‘f%%%[: rkx 5 Fig.6 The relationship between the amounts of neutral saccharides

and the total carbon content of soil.
HEREO B A1 4.4 ~13.1

%THY, K LThE

Dune —sand Regosols  ( upland field)
Dune -sand Regosols  ( uncultivated land

X

Dd
B Andosols  upland field?

B de ke X A  Andosols { uncultivated land)

IR 7 LTRE @ Wet Andosols { paddy field)
ZOESIE RGO NG 1 Yellow soils { upland field)
@ Yellow soils ( paddy field)
16 REEE O (5 9 HEEDK % (' Brown Lowland soils { paddy field:
[C] Gray Lowland soils { upland field
W CEBEE B & DT AR (& Gray Lowland soils ( paddy field:
@&  Peat soil ( paddy field)

G (Fig, 7)

14
(3) LHEEEEAT L L o P = -0.79
12} > s (n=25)
T AW CHL, SR, ® 0} Déa\n
WK 7 e SRR S o;?
gt b e e eme £ sl
HE:
(Gt - DMWY £ 91, hHE y£4[
w
. AR g . ! 2
Ok i FUNE IR SR A 31
0 i 1 1 1 i i A i 1 3
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_Humic acid-C_
R RS s g oo 2 Humus—-C
LAl Bk ke dERE Fig. 7 The relationship between the percentage of neutral saccharide
carbon in the total soil carbon and the proportion of humic acid in
7 1 E Z o b A soil humus extracted by 0. 1M—NaOH ( legends as in Fig. 6.
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AR 2/ & (Fig. 10
8)o BARZLIZIFIERAKY

molar %

30

TR L TR 0 o Glc*lc “Man Ara Xyl Rib Fuc Rha
a %
EAERCERL T 5L (2 (o)

EI15Nr, 77, qjllg;*% Fig. 8 Comparison of the monosaccharide composition of soil
among the different soil types ( mean value).
%Hb}uif\g;j—\ 74 & j}i}\ﬂ‘ K7 A: Andosols and Wet Andosols (n=13), B: Sand—dune Regosols
{(n =2), C: Yellow soils (n =2), D: Gray Lowland soils (n =6)

T OO~ & B B, * Gle (a): Non -cellulosie, Gle(b): cellulosic

(4) HEOPHEERE R EEO L O TH D, HBNEELE TS5, LAL,
RSN D S5 B WBEP HIEAEEL BRIt va — AR Gle, Xyl, Ara
DEEDHE & Gal, Man, Fuc, Rha, Rib DEIGDOMADHEIZHES 5, F7,
FEHO LR, HEH 2 VI ERBOBAOERIZ > T, EHMNIZIZHED
PERERL D 2R A U 50 RO OO S, HEROE S C L ER OO
JE# A Table 3 125R L 72,

Table 3 Comparison of molar ratios in the monosaccharide composition

molar ratios ) ~—————————— comparison -

Xylose/Mannose large small

Non—cellulosic glucose

1l lar
Cellulosic glucose sma ge
Hexoses/Pentoses small large
Deoxyhexoses/Pentoses small large
Non--cellulosic saccharides
small large

Cellulosic saccharides

Plant materials «————————> Decomposed plant materials '
( composts etc)

Light fraction of soil «<—— Heavy fraction of soil

Sand fraction of soil <«———— Clay fraction of soil

————— Incubated soil

Unincubated soil «

Surface layer soil Subsurface laver soil

( buried layer soil)
Uncultivated soil Cultivated soil
Non—volcanic ash soil +———— Humic volcanic ash soil

{ Andosols)
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Man D3 XT, &5 0nidw
{or&FEHDEL, Fuc,
Rha, Rib % &S
BENRHREN 3,

Z DIEYHEE O8I,
TIEOEE, WEHEERLY,
EHE, ML SRR,
HEVIIFEFEINBZ L ED
MEERZ L 5, SRIER
TEEIES L THEET 5, 2
OEEMIE, 72, WH
DE{LEM & b S HRET

Plant saccharides (Glc, Xyl, Ara)

Other

substrates

rigid shape as tissue,
macromolecule,

NO CHEMICAL FUNCTION in soil,
substrate for microbes,

N [decomposable

Microbial conversion in soil

N

Microbial saccharides {Glc, Gal, Man, Rib,

Fuc, Rha, Uronic acids, Amines)

high molecular, electrolite,
preferable interaction with other
soil components

| NOT rigid (BIOMASS, extracellular),
> FUNCTIONAL, PERSISTENT

Fig. 9 Microbial conversion and production in soil of

saccharides, in relation to origins, decomposa-

bility and monosaccharide composition of soil.
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