Different composting modes shape
specific AOB and nirK-type denitrifiers
correlated with N,O emissions
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N,O in the air
* N,O is an important greenhouse gas.

* N,O content in the air increased 20% in the last 50 years
* N,O is considered to be an important factor in ozone depletion.
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(IPCC, 2014; Ravishankara et al., 2009; Mosier et al.,1998; Houghton et al., 2001)



N,O emission in agriculture

* More than 80% N,O emitted from agriculture,
Including manure management, synthetic
fertilizer and manure application / deposition.

e Composting is one of the significant sources
of N,O production, which accounts for
approximately 30-50% of the annual global
N,O emissions from agriculture

* When the compost was normally operated,
N,O emission account for 0.2-3.0% of total
nitrogen that was about 26-61 kg CO, eq/t
manure.

(IPCC, 2014; USEPA, 2011; FAOSTAT, 2013)
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i What about the microbial community
structure relationship with N,O emissions
during composting.



Raw materials

 Cornstalk

air dried and chopped to ~ 5 -10 cm;
* Pig faeces

from Gangingfen system of a local pig farm.

343.7 26.5 7.4 71.8 13.0
419.0 9.9 — 9.3 42.3
367.4 21.2 5.7 63.6 17.3




Composting methods

Materials were composted in 1.2 m?
bins for 10 week.

Total 3 treatments:

Static, Turn, Forced aeration.
Turning frequency is 1/week.
Aeration rate is 0.25 L-kgDM-1-min-.
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T, pH, O,, ORP, N,O,

Wooden boards with sampling holes;

2. Concrete side wall;

3. Concrete floor and aeration and

leachate cavum:;
Bottom board with aeration holes:
Compost materials.

NH,", NO,



Materials and methods

Sampling for microbial analysis
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Composting time (d)

v Terminal restriction fragment length polymorphism (T-RFLP)
v Clone and sequencing
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N,O emission rate (g/d/t)
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Combined analysis of T-RFLP and clone sequencing
based on bacterial amoA gene
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T-RF 45bp (MG196062)
T-RF 60bp(MG196063)

66l River sediment clone (K1859429)
Nitrosomonas eutropha C91 (CP000450.1 |:2198189-2198679)

Nitrosomonas sp. A7 isolated from SBBR (KF194201)

itrosomonas sp. LT-4 isolated from CANON reactor (JN367456)

56 — T-RF 104bp(MG196064)
Nitrosomonas stercoris tolerant of high ammonia
isolated from composted cattle manure (AB900134)
T-RF 156bp(MG196065)

Nitrosomonas stercoris

a ILaying hen manure composting DGGE band (KU359357)



nirK denitrifier

FAririn T DE 20hn/Aar102n27)

Combined analysis of T-RELP
and clone sequencing baseau on
nirk gene

1 | Ldttie manure COmpost VUL pana (AB44154/)
Aeration-up-14 T-RF 155bp(MG196074)

Agricultural waste compost clone (KF011522)
F:Agricultural soil clone2 (KT210555)
Origin T-RF 136bp(MG196068)
Aeration-up-14 T-RF 136bp(MG196073)
Turn-up-59 T-RF 60bp(MG196082)
Activated sludge clone (AB112908)
76 Turn-up-59 T-RF 136bp (MG196080)
Pseudomonas mendocina 55.2 (CP013124.1|:4949709-4950223)
60 Paracoccus denitrificans (HM060299)
_I:qchromobacterxyiasoxidans CP014028.1|:5185728-5186242
>4 Alcaligenes sp. STC1 (AB046603)

l' Castellaniella defragrans (HG916765)
100 Denitrifying activated sludge clone (AB440216)

Aeration-up-59 T-RF 296bp(MG196078)
99| JAeration-up-59 T-RF 189bp(MG196077)
Turn-up-59 T-RF 189bp(MG196081)

Aeration-up-59 T-RF 69bp(MG196076)
I: Rhizobium sp. NT-26 (FO082820)

99

50

75 % 88— Red soil with long-term application with manure N clone
—— Origin T-RF 155bp(MG196069)
100 — Sea sediment clone (GQ443800)
0.05 90 Origin T-RF 189bp (MG196070
—{ Oris Pl )
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RDA pattern of functional microbial community structure
and environmental factors
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v/ Variations of physicochemical factors under different
composting modes influenced the community
structures of AOB and nirK-type denitrifiers, which in
turn caused the differential N20O emission patterns.

v/ Co-existence of nitrifier with 45 bp T-RF of amoA gene
and denitrifier with 189 bp T-RF of nirK gene could
account for the substantial emissions of N20O in forced
aeration composting.
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