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Variablet Al Fe,. MP FEP oM r RZ Ut
Allophanic soils (n = 394)
Al 071* 0.01 -0.04 0.00 0.04 0.72* 0.57 0.66
Fe, . 0.54 D.01 —-0.02 0.00 0.03 0.56*
AIP 0.28 0.00 =010 018 010 0.46*
FEP -0.01 0.00 —-0.08 0.23* 0.08 0.22*
oM 0.24 0.00 —-0.09 0.16 012 0.43*
Non-allophanic soils (n = 277)
Al 024* 013 0.52 —0.08 —-0.05 0.77* 0.65 0.59
Feox 013 0.25% 0.28 -0.10 -0.02 0.53*
AIP 0.21 012 0.60* -0.10 -0.07 0.76*
FEP 014 018 0.45 =0.14 —-0.0% 0.60*
oM 016 0.07 0.48 —-0.08 =008 0.55*

* Significant at p < 0.05.
t Al and Fe_,, oxalate-extractable Al and Fe, respectively; }\IP and Fep, pyrophosphate-extractable Al and Fe, respectively; OM, organic matter.
¥ Uncorrelated residue.
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2.4 ODOhOO0O0obOOoOobDbOoOoOoobOooooboD

gobtbooobboodbobooobbooobboobobooobbooobo
gobooobobooobboobbooobobbooobbooobooobboo
goboooobooobboobobboooobooobobbooobobooobboo
goboodoboooboboooboodbobooobbooobboooboboo
gobo@oozoayymooooomobooooboboooobobooooobo
gobooobbooobboobbooobobooooo

ObOoboooobobOobooobobuoboooboboooboAODOnD AIDOn
o00ob0oooobOobooobooboooAlDbOD0OobOAOD0O0ObDOoDoobDOoD
goboboooobbooobooobobooobbooobbooobboooboboo
gobooobobooobboobbobooobooobbooobboooboboo
gobooooobooobboobobooobboobboooboooboboo
gogboooobooobboobobboodbbuooobbooobbboobboo
goboooobooobboobobbooobobuooobbbooobboooboboo
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goboooobboooobooobobuooobboobboooobboobboo
ooboooobobogn

® Hashimoto, Y., Kang, J., Matsuyama, N., and Saigusa, M. 2012. Path analysis of
phosphorus retention capacity in allophanic and non-allophanic Andisols. Soil Science
Society of America Journal. 76:441-448

® EARVEY, Jihoon Kang, M LME Z, =HIEE. 2012. TRy HEFETa7 =V B RIT
LDV FERAERREICEREICRERL TOD (L FAEORE 2 671 Hii T —4
D/SAfGHT. HARRRrY —72 (LR 3/6)

17



3 Jbboobobooobobooobbuooobboobboo
3.1. 0000

U000d0oouooogg PO 0D0DODO 4000000000000 0OOO 10 4000
oo oobobobobobobobobbobobobobbobboboooon
0odoodg 3 00b0bobobobobobouooooo2e000000000 500000
ooo0o00 2000000000000 0O0D0O0O0DOODO0OODDODOO0ODODbOOO0
O00d0ddoddddad (Matsubae-Yokoyama et al ., 2009; Doolette and Smernik, 2011)0
oo 1o 0o g o
oo uooooboooooooo
gy ooo
oo bobobbobobobobboboboboboooo
000000000000 ooDoOoooooOoooooooooo@oO, 2004)d0
oo ooouooobooooouoooooo
0oobooobooooobooooboooobooo swoooonoo 1600000
godog 2o ooooooooooooon
U UUUOg g

oo ooob oo oooon
oy Uyugo o
g0 ooo
00000000000 20600mgkg'00 00000 41100mg kg OO0 OO 0O OO 51300
mg kg'OOOODODOOODOOOOOOG@O, 2009)0000000000000000
U UUUUdg

gy oo
000000000000 bDooooooooooo@od)yooooobooooog
000000000 (Frossard et al., 19900000000 DOOOOOOOOOO
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O0O0000O00bO0b0Oob0bOODdKovar and Prerzynski, 2009)0 000000
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oboooobod omebogg 200 00gbbooonoboooboooon
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00000000 (Frossard et al., 1994)0 0000000 O0ODO0OOOOOOODOO
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O0000000D0OD000 0.20% 0.01g (n=3) 50 mLO0OCODOOD0OOODODOO
OOobDOOo4mi00D000D0O0O0O0OO0OO0ODOO0ODOODOOODOOOOOoO)HO
BOODODOODOOODODLOOOOOOODODOES,000 rpm,5mn)UOO0OO0OOODOO
O (GB,ADVANTEC)D OO UOOOODODOOOODbOUL)YOODOoobooooboo
goboogooosMbOboobobbooobbooobbUoobobuoooboboooboo
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4 OboooOOobooOOobOoobOOooooboOooboOobooon

O0000o0OoOoGP-wRO)OODOODOOODODOODOOODOOODOOOOOOOO
gobooobbbooobboobobboobbobbooobbuooobboooboboon
0000000000 *-WROODODODOOOODODDOODOOOODDOOOO0OOOOOOO
gobogobbooobbooobboobboboobbooonobooobboo
OO0O0D00O000b00b00Ob0O0O0nD Turner et al.020040 0000000000 Ca
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gobogno

00o0Do,1,2,4,700000000O 1.00+ 0.005g(n=2)00 somL, 000 O0O0OCODO0O
0000 ODOONaOH-EDTA(0.50M NaOH+50mM EDTA) DO 20mL O 0D OO0 OO0OOOO
OOoobOoooooob@oo)o 40bboobobobooobobnDooboo
(9,000rpm,30min) 0D 00 000OOOO 045y MO0 00D0O0ODOO0OOODOODOOODO
somOOooobDOobooobOobooboOobOobO0o0obOn NaOH-EDTAODOODOODO
gobogoboodoboo wwebogoIcP-cESUb 1smebogonooonon
goboooboboodobooobbooobbuoobobbooobbbouoobnoboOol2
gobdoobobooobobooobbooobbooobobbooobboooboboo
OoobogosomeOobooooboboooboobooon
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SSpANMROODOO0ODOOOO0OOOODOODOOOODOOOOOOOOOOOO@O
Ooo0@),ex-2700 ,FT-NMR) D O OO O0DOO0OD0O0OO0ODOO0O0O0ObOO0obOobooobonog
gbozomO00DO0O00O0O0O0O0O 0.100+ 0.005 g0 0O0O01.0M NaOHO 1.0mL OO
ubogobobooobobooobbooobbooobbooboobboOoanDn.
01y LOOOODLODbOOLbOO0ObbOOoUbbUooLObbooobDbooobo
oo WROOOOOUOD 4emUDbO00O0OD0ODOO0OODOOODOO 1.0MNaOHO O
goboooboobboooobooobbuooobooobobboooboo1bboo
goboodbobddscand g s000dnboogd

G) 00 XODOooboooooobooooboboo

OO0 Xxooooooooooobooo@woo (o), bbobooobooobooboo
Ultima IV)UOOODOOOOOOO oO,7000ODbOOOS000O 1800 0000O0OO
goboodooboooobooobobuooobboobbboooobboobboo
oo0booobobooobobooobbooobooooboO 4ov, 40mA, scan OO
1,scan0 000 0.500s, OO OODOOO 20 =100600000000000O0OODO
goboooooood

3.300000

(1) 0000000000000

0000000 70000000000000000(P0,)000000(CA)I00
0000 OOOKDOOO00OO 3-10000MMO0000000MmM000 40600
mg kgD OO ODOOO 79700 mg kgD OO DO OO0 5680 mg kgD 00000 15950
mg kg'OOODODO0D0OO0OD000D0O000000000000 51900 mg kg"'0O OO0
00 78400 mg kgD 0O O OO OO0 8640 mg kgD OO 000 31000 mg kg0 00O
(00 ,2008)00000000000000000000000000000000C0
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
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031 bbb ooUobyOoUuobbOooobOooobooD

RITEEE(mg kg™)

day PO, Ca Mg K
0 41900 (£4230) 75300 (£6160) 5600 (+£280) 15300 (£650)
7 39300 (+940) 84100 (£1670) 5760 (£100) 16600 (+200)

Average 40600 (£1840) 79700 (+3110) 5680 (+110) 15950 (£920)
OMREREEZRT.

() 0000000000
03-100000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000 18.4400000000000000 8.9%0000000
000000 1.%0000000 13.8000000000000000000000
000000000000000000000070000000000000000
018.4%00 6.9%0000000000000000000000 13.8%00 18.7%0
00000000000000020000000000000000003,4000
00000000000000000 18.7%0000000000000000000
000000000000000000000000000000000000000
0000000000000

Kleinman et al.(2005) 000000 (@0O0)I000O00000O00000O0(
000000000000 1:200000000 100)0000 2000000000
000000000000000000000000000000000000000
00000000000 (2010)000000000000000000000000
00000(@O0000000000001:200000000:1600)0 15.7%000
000000000000 70000000000000000000000000C
000000000000000000000000000000000000000
000000000000000000000000000000000
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GGATAGCCCGGCGAAAGCCGGATTAATACCGCATACGATCCACGGATGAAAGCGGGGGA
CCTTCGGGCCTCGCGCTATAGGGTTGGCCGATGGCTGATTAGCTAGTTGGTGGGGTAAAG
GCCCACCAAGGCGACGATCAGTAGCTGGTCTGAGAGGACGACCAGCCACACTGGGACTGA
GACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGCGAAAG
CCTGATCCAGCAATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTTGTCC
GGAAAGAAATCCTGAGGGCTAATATCCTTCGGGGATGACGGTACCGGAAGAATAAGCACC
GGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGAGCGTTAATCGGAATTAC
TGGGCGTAAAGCGTGCGCAGGCGGTTTGTTAAGACCGATGTGAAATCCCCGGGCTCAACC
TGGGAACTGCATTGGTGACTGGCAAGCTAGAGTATGGCAGAGGGGGGTAGAATTCCACGT
GTAGCAGTGAAATGCGTAGAGATGTGGAGGAATACCGATGGCGAAGGCAGCCCCCTGGG
CCAATACTGACGCTCATGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAG
TCCACGCCCTAAACGATGTCAACTAGTTGTTGGGGATTCATTTCCTTAGTAACGTAGCTAA
CGCGTGAAGTTGACCGCCTGGGGAGTACGGTCGCAAGATTAAAACTCAAAGGAATTGACG
GGGACCCGCACAAGCGGTGGATGATGTGGATTAATTCGATGCAACGCGAAAAACCTTACC
TACCCTTGACATGGTCGGAATCCTAGAGAGATCTGGGAGTGCTCGAAAGAGAACCGATAC
ACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAAC
GAGCGCAACCCTTGTCCTTAGTTGCTACGCAAGAGCACTCTAGGGAGACTGCCGGTGACA
AACCGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTATGGGTAGGGCTTCACA
CGTCATACAATGGTCGGAACAGAGGGTCGCCAACCCGCGAGGGGGGAGCTAATCCCAGA
AAACCGATCGTAGTCCGGATTGCACTCTGCAACTCGAGTGCATGAAGCTGGAATCGCTAG
TAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTC
ACACCATGGGAGTGGGTTTTACCAGAAGTGGCTAGTCTAACCGCAAGGAGGACGGTCACC
ACGGTAGGATTCATGACTGGGGTGAAGT
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Increase of phosphorus solubility in organic residues using phosphatase-secreting bacteria in

composting processes

Yohey Hashimoto (Tokyo University of Agriculture and Technology)
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The aim of this study was to increase phosphorus availability to plants in organic residue
(poultry waste) using phosphatase-secreting bacteria during the composting process.
Phosphorus solubility and chemical speciation were rapidly altered during the composting
process. The fraction of water soluble phosphorus decreased with increasing the composting
time, and the decreased fraction was transformed into HCI-extractable fraction (i.e., apatite-like
phosphorus). Phytic acid and hydroxyapatite were two major phosphorus species occurring
during the composting period. We found a bacterium species that solubilize phytic acid in the
composted poultry manure and was identified as Burkholderia species. This species was added
to poultry litter in a laboratory composting system and measured phosphorus solubility and
alternation of bacterial species during the composting period. The amount of water-extractable
phosphorus was greater in the poultry litter amended with Burkholderia species than in control
(without any treatment) and in phytase treatment. The amount of water-extractable phosphorus
was further increased when Burkholderia species was added in three times during compositing
period of poultry litter. Our study indicates that the use of phosphatase-secreting bacteria for
compositing processes can be an alternative method to a phytase-assisted composting process

for increasing phosphorus solubility in poultry waste composts.
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