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Reducing Environmental Impact in Composting of Solid Wastes
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Cluster amoB1 (10 clones from compost pile B, week 4)

L————— Nitrosomonas halophila
A01lamo week O
A017amo week 0
A008amo week 0
A0Olamo week 0
Nitrosomonas nitrosa
Nitrosomonas communis
Nitrosococcus mobilis

A509amo week 5
A512amo week 5
B409amo week 4
B919amo week 9
A014amo week O

A910amo week 9
Nitrosomonas europaea
A012amo week 0

B418amo week 4

[7cluster amoA1 (22 clones from compost pile A, week 0, 5, 9)
A912amo week 9

Cluster amoB2 (30 clones from compost pile B, week 4, 9;
5 clones from compost pile A, week 0, 5)

{Asﬂamo week 5
A902amo week 9

Nitrosomonas aestuarii
— Nitrosomonas ureae
Nitrosomonas oligotropha

Nitrosomonas cryotolerans

Cluster amoA2 (10 clones from compost pile A, week 5, 9)
Nitrosospira multiformis

Cluster amoA3 (4 clones from compost pile A, week 0, 9)

A506 week 5
[—" Cluster amoA4 (4 clones from compost pile A, week 0)

A020amo week O
Nitrosovibrio tenuis

0.01

X 6. PWTP HiI3EDREILEEEY OHEIEL 7 2« A ICFEEL T 7 v = 7 ILAIEIMEE T 5 amoA LT O T2 AR LT
amoA DRk

Ohtsubo et al., submitted) o
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ARTlx, PWTP HiRETEFE W A HEIE L 3 % B
v, RIGHE OGBSk DAL o Bias i 2 HEIR LB
SR L, ML B O NO FtE 2 — v ic KX
A 2 DR A BE T ALELH D, L5
& IR L7z, HTPRT i€ X 2 HEAEEUR 3 X OHEAR L o &
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THME DAL « Bl & el 5 NoO AR S e,

| :
Pseudomonas aeruginosa

Cluster nosM1 (26 clones from compost pile A, week0, 1, 3, 5;
_ 64 clones from compost pile, week0-9)
’—,—|7 Cluster nosM2 (2 clones from compost pile A, week 5, 9; 1 clone from compost pile B, week 1)
stutzeri

%nosAl (15 clones from compost pile A, week 3, 5, 7, 9; 1 clone from compost pile B, week 9)

Cluster nosA2 (6 clones from compost pile A, week 0, 3, 9)
Hahella cchejuensis
Marinobacter lei

Cluster nosB1 (3 clones from compost pile B, week 0)
Ralstonia pickettii

Acidovorax ebereus

Cluster nosA3 (5 clones from compost pile A, week 5, 9)

A003nos week 0
Thauera sp.

B019nos week 0

B02nos week 0
Rhodobacter sphaeroides

Sinorhizobium meliloti .
Rhodopseudomonas palustris
B015n0s week O

Bradyrhizobium japonicum

o A103nos week 1
All4nos week 1

Burkholderia pseudomallei

Cluster nosM3 (2 clones from compost pile A, week 1, 5; 1 clone from compost pile B, week 3)
Paracoccus denitrificans
B517nos week 5

Cluster nosB2 (2 clones from compost pile B, week 5)

Cluster nosM4 (5 clones from compost pile A, week 0, 5, 9; 7 clones from compost pile B, week 0, 5, 9)

Bradyrhizobium sp. BTAIL
\—‘7 Cluster nosA4 (4 clones from compost pile A, week 0, 3, 5, 7)

Cluster nosM5 (4 clones from compost pile A, week 7; 3 clones from compost pile B, week 3, 7)

Neisseria sicca
Achromobacter xylosoxidans
0.10 Cluster nosM6 (24 clones from compost pile A, week 3, 5, 7, 9; 15 clones from compost pile B, week 5, 7, 9)

X 8. PWTP Hik DB DHEAEAL 7" 0 & A5 AE L T EHTEE MR T % nosZ AT D5 TR/ 2 7R L1c nosZ O kst



22 KEF

EWVIORIFFROEINE, r—AAEXT 4 THhy, S5
N.O FEABIE i & L CIbB b T Aoy, 4#%
HTPRT 2 HEE D pH, &KX, BiEHEEK, » K
M OBERS, FORNC & 5 BN e ERE 2 7o
KR 2 BB MUNCRHE L, HEIE oM E TS
W NoO Tidie  #HEe N, UTHEE S8 Bl St %
BRTHLENDLTHA S, T, KPFFETIE, HEE
bS8 G@E) iR (HK7 14 71y x—), HER
DY BAL P B0 AR T RAT 2 R IR CRIBERE K
) TH-kety, &fE (BRE), »v 7V v 7 &k
ik« RGO BE O E M E IS 2 fo B

IBT7 =202 KEL, 3EMOEBRCILEAET S
ITET VAT ROTAHI ENKERETH -7, T2,
W& oML H RS A OB A2 LIAA I & &
A, PRI O E M F X O O W 5 C 100 mg/kg O i
WREEI MM I bl b9, Thixsrv 7y v
7 U CHFESICFE bIR - 7o HEIECI & A & RSS2 B
Shlholl bbb By, MEEDT -2 bBEO
T2 MRS D ENIEEICREETH D & ERERKL
Fro S D72, HEAR S m A 2 D N,O Ferk Bl E: i oo BY
FTHEAR O WP F MR O SR = T L S B o Il
HHMWTE=2 ) v I/ TCEHIEDEETHY, Thi
PE 2840y PEREED TV A v 8L LR O
IR /b &2 bNS,

HTPRT (%, N.O FAmuxIHl 520 iz, &
ErZ L oK A MMET R F —FEEYILIE O LZTAL,
BEAL T vE=T7 AN Y v ¥V 2L AEF LS om
7y, %5 OBRE: & KR L FI B T RE 7 B fff T
%9, BPETY ke, EPNTRAET B EEEREY
PEKILIR I 35 1 5 BB IR 43.4% (118 6,464 /57 +
V) e, FRICKEE L OB O SAR (#8,543 5
kv, 225%) THHY, b OMEAERIR, WK
1t % 729121k, HTPRT i3 U & LcH L WRHED
HEPEALE AT DB & RELDATH Y, ZOEOHALE
FAbH 2 2015 FERILK S TR T HREANAA 4T 7 0
0y —Ad s VRS Y AD L S RSB A L
TEEDS, THHAHeH LW REOE T A L LTS
LB LT T E RS T B,

X ik
1) World Meteorological Organization (I:F & 5HEED) . 2014.

WMO Greenhouse Gas Bulletin No.10, The state of green-
house gases in the atmosphere using global observations

2)

3)

4)

5)

6)

7

8)

9)

10)

11)

12)

13)

through 2013. http://www.wmo.int/pages/prog/arep/gaw/ghg/
documents/GHG_Bulletin_10_Nov2014_EN.pdf

IPCC (Intergovernmental Panel on Climate Change) #&. 2007.
Climate Change 2007: Synthesis report: Contribution of
Working Groups I, II, and III to the Fourth Assessment Report
of the Intergovernmental Panel on Climate Change Cambridge
University Press, Cambridge, UK.

BRI 24 v v b ) F7 4 2 (GIO) #i. 2015, H
KENRERREN A4 =y b ) RER MR« v
£ —. http://www-gio.nies.go.jp/aboutghg/nir/2015/NIR-JPN-
2015-v3.0_J_web.pdf

Bernal, M.P., J.A. Alburquerque, and R. Moral. 2009.
Composting of animal manures and chemical criteria for com-
post maturity assessment. A review. Bioresour. Technol. 100:
5444-5453.

Yamada, T., K. Miyauchi, H. Ueda, Y. Ueda, H. Sugawara, Y.
Nakai, and G. Endo. 2007. Composting cattle dung wastes by
using a hyperthermophilic pre-treatment process: characteriza-
tion by physicochemical and molecular biological analysis. J.
Biosci. Bioeng. 104: 408-415.

R sE, &S, EES -, EHIER EERHR
2007. AHEEROIEERFI LB R BRE R 2 v K2 b
BLEEAT OB BRE A 4T 7/ v o—%a5E T 111-
117.

HEFFSEE, KMAET, LEHH—, WA, SR,
SEBEIREH. 2011, 2 v R A P LERRIC RS CRE T Bl
fpfb2s 58 DB B G-3 2 SRR T O LBk & R
TARFERE G (BED). 67: 441-448.

B, 2014, SR 24 17 PE SEFs 2 O Bk K OVILBRIR
YL, https://www.env.go.jp/recycle/sangyo_h24.pdf
Yamada, T., S. Araki, W. Ikeda-Ohtsubo, K. Okamura, A.
Hiraishi, H. Ueda, Y. Ueda, K. Miyauchi, and G. Endo. 2013.
Community structure and population dynamics of ammonia
oxidizers in composting processes of ammonia-rich livestock
waste Syst. Appl. Microbiol. 36: 359-367.

Maeda, K., S. Toyoda, R. Shimojima, T. Osada, D. Hanajima,
R. Morioka, and N. Yoshida. 2010. Source of nitrous oxide
emissions during the cow manure composting process as re-
vealed by isotopomer analysis of and amoA abundance in
betaproteobacterial ammonia-oxidizing bacteria. Appl. Environ.
Microbiol. 76: 1555-1562.

Yamada, T., A. Suzuki, H. Ueda, Y. Ueda, K. Miyauchi, and G.
Endo. 2008. Successions of bacterial community in composting
cow dung wastes with or without hyperthermophilic pre-
treatment. Appl. Microbiol. Biotechnol., 81: 771-781.

Heylen, K., B. Vanparys, D. Gevers, L. Wittebolle, N. Boon,
and P. De Vos. 2006. Nitric oxide reductase (norB) gene se-
quence analysis reveals discrepancies with nitrite reductase (nir)
gene phylogeny in cultivated denitrifiers. Environ. Microbiol. 9:
1072-1077.

Maeda, K., A. Spor, V. Edel-Hermann, C. Heraud, M.-C.
Breuil, F. Bizouard, S. Toyoda, N. Yoshida, C. Steinberg, and
L. Philippot. 2015. N,O production, a widespread trait in fun-
gi. Sci. Rep. 5: 9697.



