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MR OBE (330) : We studied the effects of aluminum (Al) — humus complexes in
Andosols on soil properties and plant growth. We confirmed that a large part of the
Al-humus complexes is very stable and contributes to accumulation of organic carbon in
soils. Aluminum solubility of Andosols was controlled by soil humus or allophanic materials.
In the former case, the source of Al was a part of the Al-humus complexes. It was strongly

indicated that toxic Al ions to plants are derived from the Al-humus complexes.

AR ERR
(BAHHAL : [9)
[ERESES IR G
2008 4 1, 600, 000 480, 000 2, 080, 000
2009 4 900, 000 270, 000 1, 170, 000
2010 4 600, 000 180, 000 780, 000
2011 4R 600, 000 180, 000 780, 000
FEE
e &f 3,700, 000 1, 110, 000 4, 810, 000

Moy - s

BHFEOSF - MIE - BT - gy - Ty

XF—U— R 77 VERARY &, TEAEY, T =0 A JEHEESE,
BHET VI =T A, TV =0 LR

1. BRZEBRMA S WO 5 PSR L, B SHIET L2 =0 A F R
TEAEDT NI =T LOFAFT Iy 7 AL | L0 K AGFEICNE Sh, ThaEY

EICTHIH T br— b SRTND LR | (cpBeb525 L ShTET,

Z BN TE R, FHSEET IS -8



ORENALS AT HERA7 D5 L, 7R
Wtk 2R BAR 7 + 0% 137 1 7 = VB
+E2EFT, T = U A BEEAERICE
FIRIZT VI =0 L@ s LT, 2
DT T 2 EEBRT LOT I =T AR
it AL 2 A, HEEWm L b HER
BN RE<BESELTWADZ ENRED LN
(Takahashi et al. 1995), —#IZHHEMILT v
S LEMAEML, TV =7 AR
AL L TCHEBEPIICLREICHFET 5426
NTEEN, TS = A-ERESEO—5
WEHEFICARLETHDHZ E bbb TE T
7= (Takahashi et al. 2003, 2006),

COXIMEBERI LOME T =
LTIRME 2 OB LT, AEE R0 2R P2 i S
DL TV, BETEORRE L T—
FXICHIR CRMEZBIET D0, ZofbD
WCHEavEAWsZEbHh D, L LEHE
ICETERMERR 7 L TIE A a v oMRIT e
< FRW LN H o 7~ (Takahashi et al. 2006) .
A 7 ARIEIR  (Furuya et al. 1999) <03 v
HAETZ 9D (Mizuno et al. 1998) 72 &
TERERIRFEO LETRBERMIES NS,
O HIER S, TV =T A
BEERNRZGEENTVDH I EThHo T,
ZNBIE, TR =0 A-EEEA R R
RIERHZLTWAZ 2R L, £,
TR = AEREEAERERO Al A A
D EEMAMSRIAER L, ZhRERs
TOEWRFBLERICETF S LD AlREME D
E 25T,

2. WIEOHER

[BART LOT NI DA F I v
A (IR oS Eo TV DHDITEE
FNIX LA THD I E NI EFHO L &
iz, LFIZ W TRET L7,

(1) BB L NB DB EZ T T 07 =
VEBIOETR T 2 U BEOBRR 7 A

HANTT VR =0 WERREZ I BT 5,

(2) AR 7 L CTORMLMED ~DT VI =
TLEDTRAZEYT ¢ (D DOIXAHE
) ZH—mIC#HT 5,

(3) BARZ LORBEKBFERERZFE L,
P L 218 L2 BB o EFEHEY O & &
HoOELETHET D,

3. WHED Tk

(1) BARZ +O7 IV =7 LR
OHEARRELS LOBHEL L7277 =V EER
A7+ KE 2 WriE) o Al OfFEfERRE
bV oA, HAbER, v r U i, ity
= URRIERIE AT D Al BEE) L Al BfENE
(0.01M b H v > 7 AR T O M E
B) 27T a v BERERAS L L
@FEM Al OFEELE LTHOWOHATWS 1 M
KCl i Al (KCI-Al) DR A4 E+ 5 720,
HR 7 o AJEREL 14 50 KCI-Al & K AT
E i (Wada 1983 D 51E) & DLl 21T~ 7=,
T/, ABEZIZ0aBDT —%~N—=2 (105
M) EHAWT, KCI-AL & pH & o B & 7~
776

QBRI EOT NI =0 AFEERILDO A S
=2 A
OQ7uer7cVEBEHTe 7 EHEO ARG
(%1 4) 2ol LB hiaik & sk 7 v
2= U LAEED D A EEA IR E AR LT,
ZONT AEHHEA R Z G 44 A
XL IR EHE L, R~ Al FE &,
ZOEMICKIET T 07 = VEEWIEDOR
A T~T,

@Al Tt " BAR 7 L2 RE L, £ OHERK
EONCT DD, ETn T o 1 2
S, BERRRBICEWT v 7 = B HHE 3 A,
etk L7 a7 = B2 SE VT3
T O & 5% L, Al B MAEY) (2R 7,
F A LX) ITONTIT Al FEERE 2B L,
Al FE£FER D ) 82N TIE Al DRI & %1
E LT,

(3) BAR 7 LOHBERFITRIFERE & Z D EK
OpH OZAL & Al DALFFERED AL B Y
DTN & FEMEMC B 2 DB A e
DEFAGH & REE AT AR &I L > T,
Frurvz BRERERE 28T T 2
VEBRA7 BB L REAWT, RV
U (V) BN (pH % BF, "Itk Al &
BAEED) , VBRI (pH % BT,
AR Al 2R S D), BRI (pH %
TP, RIVEME Al ZEINEE5) © 3 20fk
PR AEATV, EBRETA o FaX— g
L CHEMpR &2 RIE Lz, £, BN
DNA Z fhi i L, #E o 16S rDNA @
PCR-DGGE fi##T 217> 7=,
QEILKRFT 4 —/V REEMIEE 2 —HND



BB OB D 32 ROBRAR I L AJE
BB L, A O FE R L (CaCOs,
Ca(OH)2, NaOH, KOH) f4lZ, +iEmpik%
HE LTz,

(@Tohoku University World Andosol Database 7>
5293 ADAEBOT =&ML (FY, =
77 K, RETZ AT« BV T7H V=T
W, =a2——=F R, L FRxT7, A5,
AARDTIR), ARRRFBERMICKITT, T
pH, AHatE Al, EHEEAIR (B n U Bk
H) Al & Fe OB L7z (X
ZJFEHT) o

4. MR

(1) BR 7 +OT7 I =7 AERfiENE G335
3 : Takahashi et al., 2008 ; &if& &, 2011)
OBRARRES L OB L7 e 7= HR
RN DAl OFTEIRAE & AITEMEMEZ fET L
TofESR, BROT v 7 = VO Al TR
7 a7 = VEIRX T A - ORI
ZIEZE Lo 720, kL2778
THED Al FEAEEITESL R L CTREFIT
Hotz, B L7 EECIIERHESER Al
BHEMLTEY, 20X 57 Al OfFFEIRIE L
VRIRAERMEIZIE T v 7 = B I LI TH
DL EHES Al SR Z 2 Fa—L LT D &
I BT,

ZOERBRTHLNIAERIE, RIS
T5, TaZ o UBER LEFETe T2
BER 7 LA IR (Al R0
) oA RT O THY, AEEES
KeTa7 = VBT DONT A THEEN
PEISNTNAZEEERLTNAS,
@FME Al DL LTHOLWSLATWS 1 M
KCl #iHH Al (KCI-Al) OEJR &2 55 E 3 57280,
HARZ Lo A JERE KCI-Al & K ATTEEE
g L7z & 2 A, KCI-Al 235854 D 7k AghE
A LR D THER Y EF(E L, KCI-Al X
JEREE AR Al b EATWND Z EVRIBEN
7o FT2, T—H =A%, KCI-Al IR
KD pH IZKRE EBIN, T LM
Al ZHITE L TWRWZ LRIz, 20
X912, BRZ +o KCI-Al 1%, —KICES
TV B AsHME Al TldZe <, KCHgiEH To
T Al JREAZHE L TRY, A-BEEAR
DEBERELSZTELEEZONT,

QBRI +OT NI = AFEMEREO A H

=X A (K
al., 2011)
O7ue 7 EEIETe 7 o EHENSH
H U7 JERE D SRR L7 AT Al-ISREE AR
I, Eb b A A AT E IR TRBRIC Al TR
RmUlTc, TR7xVEIEMERINT S Z 21T
o T, Al FEEOREIIHRMEIGITS U TR
MEINTe, ZHHDOFRERITRD L 9IRS
iz, Al-ISREEA IRITIBER A FTE & b
STEY, ZOHIETe 7 = L EEE T
Al FEAE T, 7R 7= BT Al
BAEKE L > TWEN, 77z i
ZOEMEETHE LTS, MmO bz
Herm 7 VELETYH AFEHEESIED
mENBELL TL 5,

Q7T r7c ELE, BIRREBICIWT 2
T VE L, B LT e T e
WG R OSSR, Al ESMAEY (4
FLXELART) ~OBFMEITHET T = E
THEEZ T T, B LT ey =V E
TETHLREON, 6D ETII Y NICE
% AN E S L 2o TNz BB b L2 7
07 B HETO AR, ET e T =
U HE L RIRRL, BRI A A ALIZHIE S
ThO, AIFEEIEIT L AN, 2
LOFERNG, BARZ 10 Al FEEIL, IET o
T2 VENT a7 2 BB, Al
JEREAE S RDNEIE LT\ 5 Z & THR—BITH
Hahb,

: Ito et al., 2009 ; Yamada et

(3) AV Lo IRFITRIBEE & = D ER
DOERZ +ABD pH L Al DTEREZ LN E
L IRFE DRI RIET LT, R
JVALERZ 0 LHEREIR 3N L 7=, ik
T pH D L5 & Al OB O 728 & 5
Nilze U BRIV X 0 R A b a3 L
BN U2, 23T Al 3PN 2 C,
IKESHEA R DB U= 1= & b T-, Bk
MRALERIC L 0, Rpl g b 22 R I L BT K T,
F 7T Do 7=, PCR-DGGE {#EIZ XD
AHEE OBREEMAT ORGSR, U U ERALER & Bt AL
BZ X - T DNEEE LT 5 2 &R
bmoiz,

QEILKRFT 4 —/V REEMIE 2 —HND
32 HOBENR7 1 A JEgEHZI W TR~ o
TR ILER S O TIEER 2 JIE LTe, & Ok
5, PREUGE FE I ORHE Sy 0 1T, EALER <
NaOH ALPFE=KOH 4LEE< Ca(OH): 4L =



CaCOs HLDNETIH » 7=, Ca B LEL

0 IKEERIER B ORI FRD BTz, _ﬂ [5
DOZE XY, FRIZLST e o0 Al 44
> OWAEIENERREZ R OFEFAMEH LT
HZ Tz, CaA Ak DED55
AN Z 5 Z & HaRIE ST,

@ Tohoku University World Andosol
Database 725 293 /50 A BT — & ZHiH
L, AHRAERHICKITT, T8 pH, 2
Al BRESER (e ) CEERT) Al
L Fe OFBE B LT D/ XA 21T > 72,
TORER, ABRFZREICRDEEND D ON
JEREESR Al TH Y, 135 pH & AZHME Al
LR VB LTVWDL I LRI, Zh
bOfERIT, EOFEBRREEMSTLHDOT
b5,

PLEX v, BAR7 Lo Al-ERE S RIE
KERST T2 E CTRAR 7 LD EERRERN S &
2o TWNDR, TV =0 NEMRIESCTEED
oy ha— )L LTWAIZ EDRHLNI T,
Al-EREE AR 720 Tid e < B3t
MR BEE G TCOWDAREERSH D DT
S1%13F O HER S 7 vt 2 2T S x
WZHER LT EEZ D D TETH 5,

5. ThaRFEHRLE
(WFeREH . WFsE
1T TFRR)

Gy HHE R ONEHERT7EE 12

(MeRERm ) (B 8 1)

1. Yamada, K., Ito, K., Takahashi, T., Kanno, H.
and Nanzyo, M. 2011. Inhibitory effect of acid
Andosols on plants — Is aluminum toxicity true
for allophanic Andosols? Soil Science and
Plant Nutrition, 57:491-499. (&7 4)

2. EiGLE - B - A E A - EIRIEDR.
2011. A7 o 1 MBSV ¥ 2T
NI =T NI S>TWDO0? AR
TEEIER RS, 82(1):1-6. (HFeH)

3. Takahashi, T., Yamada, K., Kanno, H. and
Nanzyo, M. 2010 Organic  carbon
accumulation in Andosols: (2) Contribution of
aluminum-humus  complexes to carbon
accumulation in non-allophanic Andosols.
Journal of Integrated Field Science, 7:69-72.
(http://ir.library.tohoku.ac.jp/re/handle/1
0097/48839) (5t )

4. Kanno, H., Takahashi, T. and Nanzyo, M. 2010.
Organic carbon accumulation in Andosols. (1)
Unaccounted Andosols in Japanese forest soil.
Journal of Integrated Field Science, 7:65-67.

(http://ir.library.tohoku.ac.jp/re/handle/1
0097/48838) (# Hi i)

5. Nanzyo, M., Kanno, H and Takahashi, T. 2010.
Organic carbon accumulation in Andosols: (3)
Occurrence of apatite and biotite in young and
matured volcanic ash soils, and discussion on
nutrient supply for ecosystems. Journal of
Integrated Field Science, 7:73-77
(http:/Air.ibrary.tohoku.ac.jp/re/handle/1
0097/48840) (7 i)

6. Ito, K., Takahashi, T. and Nanzyo, M. 2009.
Aluminum toxicity of synthetic
aluminum-humus complexes derived from
non-allophanic and allophanic Andosols and its
amelioration with allophanic materials. Soil
Science and Plant Nutrition, 55:35-41. (#557%
A)

7. Nanzyo, M., Ito, T., Takahashi, T. and Kanno,
H. 2008. Metal complexation of humus and
horizon differentiation in Andisols and
Spodosols. Journal of Integrated Field Science,
5:41-49. (#He4)

8. Takahashi, T., Mitamura, A., Ito, T., Ito, K,
Nanzyo, M. and Saigusa, M. 2008. Aluminum
solubility of strongly acidified allophanic
Andosols  from  Kagoshima  Prefecture,
southern Japan.  Soil Science and Plant
Nutrition, 54: 362-368 (##if7)

(EayR) Gt 14 1F)

1. Miyazawa, M., Takahashi, T., Sato, T., Kanno,
H. and Nanzyo, M. Effect of chemical
treatments on mineralization of C and N in
Andosols rich in Al-humus complexes. 9"
International Symposium on Integrated Field
Science, (2011. 9. 13) #dL K%

2. Takahashi, T., Yamada, K., Kanno, H. and
Nanzyo, M. Organic carbon accumulation in
Andosols: 2 Contribution of
aluminum-humus  complexes to carbon
accumulation in non-allophanic Andosols. 7"
International Symposium on Integrated Field
Science “Biological Interactions in Arable
land-Grassland-Forest Continuums and their
Impact on the Ecosystem Functions, Hdtk
% (2009.10. 11)

3. Yamada, K., Ito, K., Takahashi, T. and Nanzyo,
M. Aluminum bioavailability of
aluminum-humus complexes in Andosols. 7"
International Symposium on Integrated Field
Science “Biological Interactions in Arable
land-Grassland-Forest Continuums and their
Impact on the Ecosystem Functions, ALK
% (2009. 10. 10—12)

4. (L EE - GHRREESE - S IE - FERIED.
TR L0 A-EHEEA RO Al TR,



http://ir.library.tohoku.ac.jp/re/handle/10097/48839
http://ir.library.tohoku.ac.jp/re/handle/10097/48839
http://ir.library.tohoku.ac.jp/re/handle/10097/48838
http://ir.library.tohoku.ac.jp/re/handle/10097/48838
http://ir.library.tohoku.ac.jp/re/handle/10097/48840
http://ir.library.tohoku.ac.jp/re/handle/10097/48840

HARTEER S T H# RS, HHE KRS
(2009. 9. 16)

5. BB IF - HEE - EiEIEE. BARS -
O 1MEALT ) T AT VI =T ADH
PR, BAR R A IR, AR
2% (2009. 9. 15)

6. Takahashi, T., Ito, K., Nanzyo, M., Mittamura,
A., lto. T. and Saigusa. M.  Aluminum
solubility of strongly acidified allophanic
Andosols. Soils 2008 “Soil The living Skin of
Planet Earth”Massey University, Palmerston
North, New Zealand (2008, 12.1-4)

(X&) o)

(7 M PERE)
OHReL Gt o 1)

P i
T
MEFIF -
T -

FHE
HFEAEA B -
EINF DR -

OBAFIRIL (Gt 0 1)

LT
FEAF
MEFIFE -
FHAA
&
BA4HA :
EWNA DR -

(& DAth)
R— bR—
http://www.agri.tohoku.ac.jp/soil/jpn/

6. WFIEHHR

(D) BFe s

=% 1E (TAKAHASHI TADASHI)
ALK « REEBEEEFIFE R - HEB0%
FgeEF5 80132009

(2) Wgesr iR

Ffs 1EE (NANZYO MASAMI)
ALK « REEBERSEIFER - Bd%
e s &5 1 60218071

g 2% (SATO TAKASHI)
ST RS « AW EIRB 28 - IR
W92 %5 1 50315602




