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Effects of ventilation on nitrogen transformation and rnirK gene diversity and abundance during composting
process

WANG Guo—xing', DONG Gui—jun? Al Shi-qi', XIONG Zhi-qiang', YAN Lei', GAO Ya-mei', WANG Yan—jie', WANG Wei—dong"
(1.College of Life Science and Technology, Heilongjiang Bayi Agricultural University, Daging 163000, China.2.Plant Protection and Inspec—
tion Station, Heilongjiang Land Reclamation Bureau, Harbin 150000, China )

Abstract ; Ventilation is one of the most important parameters affecting composting process. In this study, the effects of ventilation on nitro—
gen transformation and loss and nirK gene diversity and abundance during composting process were examined. Three treatments, CK:0 L-
min~'+ kg™ (Static compost ), TF1:0.05 L+min~' kg™ (Microaerobic compost) and TF4:0.2 L+-min™'+kg™( Aerobic compost ), were designed.
The content of ammonium-nitrogen, nitrate nitrogen, and total nitrogen during different periods were measured. The abundance of nirK gene
during different periods and the diversity of nirK gene on the 63rd day of composting were analyzed. Results showed that the NH; emissions
and total nitrogen losses in three treatments increased with increasing amount of ventilation. The highest content of NO3—N and TN was ob—
served in CK, TF1, and TF4 on the 63rd day, and was significantly affected by ventilation.The OTU number of nirK gene clone library of the
63rd day samples from CK, TF1 and TF4 was 9, 5, and 3, respectively. During the thermophilic and maturity periods, the abundance of nirk
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gene was negatively correlated with ventilation amount. The present results showed that ventilation significantly affects the transformation of

nitrogen, and the diversity and abundance of nirK gene during composting, and increases TN and NO;-N content.

Keywords: ventilation; composting; nirK; nitrogen transformation
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Figure 2 Changes of pile temperature and environmental

temperature during composting
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Figure 3 Changes of O, content in compost pile during composting
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Table 1 Lose of nitrogen under different ventilation

during composting

phpp PRV SORY WIRE ADRE RS AUk
© Klkg Klke Alg Alg Klg RI%

CK 70 46.62 1159.09 841.29 317.80 27.41
TF1 70 41.04 1159.09 796.38  362.71 31.29
TF4 70 3243  1159.09 657.95 501.14  43.23

T HRBURIE O AR A R R BRI DL

Note : Nitrogen loss was the one in the whole compost pile.

=2 HERRFR(63 )R RELER ik BEFIISITER

Table 2 Statistical results of nirK gene of denitrifying bacteria from different compost samples(on 63rd day )

TEET %= Number of clones

OTU JTIEFh (5575 )Nearest Species( Accession Number ) AL Similarity rate/%
CK TF1 TF4
1 Alcaligenes sp.(AB046603) 78 8
2 Uncultured bacterium clone ISA00543(FJ204479) 84 14
3 Rhizobium sp.(HM060300) 84 14 27
4 Uncultured bacterium clone S2T4Fu451(JN122989) 87 8 18
5 Uncultured denitrifying bacterium(KJ498968 ) 86 6 22
6 Uncultured bacterium(HQ162041) 90 4 16
7 Uncultured bacterium clone KEP26(DQ182206) 99 7 34
8 Uncultured bacterium clone KRF71(DQ182218) 88 4 8 12
9 Uncultured bacterium clone 10S2T0O(JN123010) 88 24 42

89 91 88
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Table 3 Diversity index of nirK gene of denitrifying bacteria from

different compost samples(on 63 day )

FEdh Sample Simpson Shannon Brillouin  Mcintosh(Dmc)
CK 0.856 5 2.927 4 2.687 9 0.680 8
TF1 0.784 4 22271 2.092 1 0.588 1
TF4 0.6113 1.431 4 1.357 8 04153
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