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conservation tillage cultivation that introduced molecular structure
analysis of the soil organic matter.
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O000000D0DOODO O The formation of soil aggregates was remarkable for the farmland
under conservation tillage, compared to that under rotary tillage. For conservation tillage, the
organic matter (OM) content in soil aggregated was found more in larger aggregated than in
smaller ones. Our study showed that the change of functional groups in soil organic matter can
be monitored easily by using a reflection type FTIR analyzer. A ratio of aromatic to aliphatic
(Ar/Al) functional group determined by FTIR sensitively reflected the change of decomposition
of OM more than a ratio of aromatic to amide (Ar/Am) functional group. The soil under
conservation tillage had a greater value of Ar/Al than rotary tillage. The greatest Ar/Al value in
the surface soil was found under conservation tillage, followed conventional cultivation and
rotary tillage (control). Further study is needed to investigate the mechanistic relationship
between soil OM functional groups and soil carbon sequestration.

00000
gooooogd
0ooo 0ooo 0 O

000000 1,000,000 300,000 1,300,000

000000 900,000 270,000 1,170,000

000000 500,000 150,000 650,000

0 O 2,400,000 720,000 3,120,000
ooooooo

gooobooboboboobooboobon
000000 ObOo0obbOO0obO000b0ob0b0o0b0o0b0oob0O0O0ODOUODFTIR-ATROO
oboooboooonog



00000000000
000000000000 000000
00000000000000000000
00000000000000000000
00000000000000000000
000000000 (0250u mOO000
0000000000000 Denef20040 O
00000000000000000000
00000000000000000000
000000000000 000000
OSleutel20070 0 00000000000
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
0o

ooo0oooo
0000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
0000000000000000000
00000000000000000

() 000000000000 00000
00000000000000000000
ooo

(0 000000000000 00000
00000000000000000000
000000000
(3 000000000000000000
0000000000000000000
ooooooo
0000000000000000000
00000000000000000000
0000000000 0000000000
00000000000000000000
000000000 mMOO00o0oooon
000 000FTIRCOC/N O 00 O O OpHOECO
00000000000000100 0000
000000000000 00000000
00000 1len 0000000000000
00000000000000000000
00000000000000000000
00000000000000000000
0000000000000000C/N OO
00000000000000000000
00000000000000000000
oooooo
(120090000

00002090 000000000000
00000000000000000000
00000000 O0000O0FTIROOOOO
00000000000000000000

gobooogobobooobboooob
FriROOODOODDOOOOODOOO0ObOOO0bOon
0700 00ooOobOobboOooobOoon
gobooogobobooobboooob
gboobobboobooobog semtn
U0 lemDOOO0DOD0OO0ODOO0ODOOOODO
gobooogobobooobboooob
gbobooobgooboooobooboon
goooooog@o)yooooooood
goboooobobooobboogooon
gbogoboobobooobooboon
gobooboboobooboobon 2t
pHODODODOOODOOoOOooobOooooo
gooobobbobooboecobuooobg
gbogboobbooboobooboon
oooo(@ 300 4ophOoboooooboo
gbogbooboboboobooboon
goooboboobooboobon s
gbogboobbooboobooboon
gobboooobobooobbooooon
gbogboobobobooboboon
oooobooboobobobobobobooo
oobboo0oobbooooboooobo
obooobooboobon
ooboobooboob FMROODOO
obobooobobobobooboboobooon
obooboobOo/00oboboobooooo
g/0000000000D0O0OobOOoOooo
gobooboooooobobbboooon
gobooogobobooobbogooob
OoOoopoooOoooooE@ ey

100
S 80 |
& 60
o —*—R-01
el 40 —o—R-12
g ——R-23
) 20 —4—R-34
—8—R-45
0 L
100
S 80|
& 60 |
H —*—$-01
usl 40 —o—8-12[
g ——5-23
g 20 ——S-34
—a—5-45
0 L

0 05 1 15 2
i E (mm)

U1 00semOoooonog



organic matter content (%)
[¢] 5 10 15 20 25

soil depth (cm)
w

IS

Shaft

W Rotary

02 O00b6emO0O000000O0O

pH
.3 6.4

6 6.1 6.2 6
; i
l ‘
2
3
Rotan
4 v
‘ ‘ M Shaft
: | !

O3 OO bBecmO00 pH

soil depth (cm)

EC (dS/m)
0 10 20 30 40 50
[ |

soil depth (cm)
w

Rotary

B Shaft

04 00 5cmO00 EC

20.00

BMg WGa
; OMn BFe

15.00

10.00

concentration (mg/L)

5.00

St e

AR

R-01 R-12 R-23 R-34 R-45 s-01

s O0b6mO0000000O0O0

(2) 2010020110000

FMIRODO0O00000000O000O0O0
00000000000000000000
OO0 FTIRO0O0O0O0ODO ATROOO00000
oooooooooO.

000(s0)0000000000000
00000000000000000000
00000000D0000000000 400

spectre ratio
0 0.5 1.5 2

30-40 | .\

40-50

50-60 | =®=aromatic/amid

60-70 | —m—aromatic/aliphatic
7080 | o
80-90
90-100

€ 100-110
£ J
< 110-120
=3 J
£ 120-130
130-140
140-150
150-160
160-170
170-180
180-190

190-200 K
0 5 10 15 20 25 30
C/N ratio (%)
06 OD0O0OOOOOOOOOOOOO
O C/NO

2.5
.'E 15 == shaft
S —@—rotary
g —h— RHIE
= 1 e
© D\D/\D/D O B
=N
0.5
0
0-1 1-2 2-3 3-4 4-5
depth (cm)
2
18 O

RN
14 b\

«L;f 1.2 4 =4=—shaft
fs- =@=rotary
5 17
2 e RHE
© 0.8 e
S \j/\ =O—L @ 1A
® 06 —- R

0.4

0.2

0

0-1 1-2 2-3 3-4 4-5
depth (cm)

00 000O00O00OOoOoooooo
0 O aromatic/amidd O O aromatic/aliphatic



gbooobobooOoboobOoker D000
gbooboobobobooboooon
O FTIROODOOALPHA-P O D OO OO ATR
gboboooboboboboboooboon
gobobooooobobobboooooooo
ooooooboboooobobo@oo)o
obooboobobobooboobooon
obooobooboobooonog FrIRO0OO
obooobooboboo7ooobooon
oboogobosbobooooooobooon
oboobooboboooboooboon
obooboobooboo/0obobooon
oboobO/0c00b0O00ooboooooon
gbooboobobooboobgooo 2
gboooboobooobooboooboon
oboobooboboobobobooboon
obooboobOo/oobobooooooo
obooboobooboobono 10000
gobbooooboboooobbooooon
gobobooooobobobboooooooo
goboboooboooboobooong
gobbooooboboooobbooooon
oboobobooooboobobooon
goooboooooobobobbooooon
gobbooooboboooobbooooon
gbooboboboobooboobooboo

60

50

40

== shaft
30 —@—rotary
—h— RHE

. ./\ —O—EiBIH
=

organic matter content (%)

10

0-1 1-2 2-3 3-4 4-5
depth (cm)

o8 ODoooooooon

goooogoooba
oboobooobooboboboobooon
gogno

gbooobomo 400

opogbobg bOoboobooboob
gbooogoz012325M000o0onon
ooooOoooooOoOoooDO—FTIR
goboobooobooobooboonoo
—00o00bogobgoo2400b000oo
googno

ob0d 0Oobooboboobobooob
00000002011.7.16M000000(@
00)0ooDo0O0o0o0ooo0ooooooono

00000 @oO)ooooooooo 23
0oooOooooooog

000 0O0000000000O0OoOoO
000000020105.15(0 000000
00000000O0oO0ooooooooo
00000o0ooooooooooo 22
0o0o0ooooooooon

000 0000000000o0oOoon
02010.5.150 000000000000
000000o0oooooooooooo
02200000000000000

0ooooo
(OHooooo
00 O0OTAJIMA KIYOSHIO
000000000000000000
00000 030188239
(O0o0o00
00 OOO0HASHIMOTO YOHEID
00000000O00000000000
O
00000 080436899
00 OOO0TATSUNO JYUNYAD
000000000000
00000 040297594
00 0OO0O0KATO MASAYOSHIO
00000000000000
00000 020078223
G)ooooo
O O
oooooo



