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MELBOURNE Autotrophic VS Heterotrophic nitrification

Autotrophic and heterotrophic nitrification process
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Relative contribution of ammonia oxidizersto Nitrification

Ammonia-oxidizing
bacteria (AOB)

Ammonia-oxidizing
archaea (AOA)
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Their contributions to soil N,O emissions and nitrification remain
unclear!
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The contribution of microbial pathwaysto N,O
production in Australian agricultural solls:

» the importance of heterotrophic nitrification

» the key factors affecting N,O emitted from
nitrification

» therole of AOA and AOB in N,O production




L aboratory microcosm incubations:
Therelative contribution of biological pathwaysto

N,O emission from different temperature and
moisture




The contribution of heterotrophic nitrification and autotrophic

nitrification to total N,O from different temperature and moisture

25C 35C
50%WFPS  70%WFPS  50%WFPS 70%WFPS 50%WFPS 70%WFPS
Total N,O (ug/cm? 0.11+£0.03 1.38+£068 0.21+0.05 1539+645 0.46+£040 64.42+1.20
Denitrification or 100.00 32.6 67.4 65.4 76.2 91.8
heterotrophic
nitrification (%)
Autotrophic 0 67.4 32.6 34.6 23.8 8.9

nitrification (%)

(Liu et al. 2015)



The contribution of heterotrophic nitrification and autotrophic

nitrification to total nitrification for different temperature and

moisture
50 % WIPS 70 % WEPS
15 °C Y5 35 °C 15 °C 25 °C 5500
Gross nitrification (ug NOs-N g ' soil day ') 3.8 (1.1) 43.2(7.9) 59.3 (6:4) 5.0(1.3) 399 (5.2) 454(14)
Heterotophic nitrification (%4)* @ 7.6 (.8 499 0.8 42
Autotrophic nitrification {%) 30.% 92 4 93.2 50.1 032 95.8

Values in brackets are standard deviation (n=13)
% Percent heterotrophic nitrification was caleulated as heterotrophic nitrification rate/gross nitrification ratex 100 %,

(Liu et al. 2015)



L aboratory microcosm incubations;

The relative contribution of biological pathways to
N,O emission from different agricultural soils

© pH 4.8, Clay loam
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N,O Derived from Nitrification

~Gross Relative
Land-use nitrification o N,Oy4 N,O, Prnoo %0
rate contribution %

mg N kgtd! Deni Nitri ug N,O-N cm2 d!
Sugarcane  1.70(0.50) (3.30) 9@.8) 0.80 23.40  0.030(0.0016)
(0.45) (0.03) (0.34)
Vegetation 542 (043) (7639 5365 1663  0.024(0.0011)
(9.2) (3.91) (7.03) (3.30)
Dairy 3.84(0.78)  29.09 70.90 20.24 49.85 0.033 (0.0026)
Pasture (41 (497  (1.22) (8.34)
Cropping  9.88(2.30) 2874 7126  134.34 ©.260X0.0189)
(8.6) (1.82) (4.06) (6.63)
&The rodative contribution by denitrification (Cd) ta M- O production d NaO produciion from denitrifization (N>Oy).
bThe relative contribution by nitriication (Cn) to NoQ production. *The proportion of nitriled N emitied! ash N= O (Pry):
“IN= progluction from nitrication (N3Cp), Vaiues in bracket are standard deviations.

(Liu et al. 2016)




L aboratory microcosm incubations;

Therelative contribution of AOA and AOB to N,O
emission and nitrification




Correlations between soil mineral N levels, N,O,2 and AOA and

AOB abundances

AOQOA (Log number) AOB (Log number)

Time Factor R P-Values R P-Values
Exchangeable NHs"
Before fertilizer concentration 0.454 0.138 0.089 0.779
applied NOs concentration 0217 0.063 0.846
N20y 0.615 &% 0.517 0.085
Exchangeable NH4™
After fertilizer concentration 0.623 5.00E-05 0.535 0.008

applied NOs concentration -0.622 3 5 -0.369
N2Ox 0.346 0578

2 means N>O production from nitrification

(Liu et al. 2016)
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B . MELBOURNE Conclusions

v Soil temperature and moisture significantly influenced the
relative contributions of heterotrophic and autotrophic
nitrification to total nitrification and N,O emission

v" Therelative contributions of N,O sources differed between soils.

v Soil moisture and temperature, and land-use influence the role of
AOA and AOB in nitrification.

v’ Heterotrophic and autotrophic nitrification can not be separated
by detecting amoA







