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Screening and Nitrogen Transformation Activity of Ammonia-Oxidizing Molds

During Aerobic Chicken Manure Composting

WANG Li-qun YU Qidin HUANG Ming-yuan
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Abstract:In order to explicit the existence and nitrogen transformation activity of ammonia-oxidizing molds during aerobic chicken
manure composting the medium of ammonia-oxidizing molds was used to screen them and correlation analysis between mycelium
biomass and nitrogen transformation indexes was conducted then high-effective ammonia-oxidizing strains were determined and added
into aerobic compost. The results show that all tested strains are able to oxidize ammonium nitrogen to nitrite nitrogen and nitrate
nitrogen indicating that there are plenty of ammonia-oxidizing molds during aerobic chicken manure composting. Significantly positive
correlations are detected between total contents of nitrite nitrogen and nitrate nitrogen mycelium biomass and mycelium Kjeldahl
nitrogen. When cultured in the medium of ammonia-oxidizing molds for 144 hours two high-effective ammonia-oxidizing strains
named M25-22 ( Penicillium sp.) and M40-4 (Aspergillus sp.) produce nitrate nitrogen by 1.1 x 10 * mgemL™" 1.5 x 107°
mgemL ™" respectively and decrease ammonium nitrogen by approximately 0.3 mgemL ~'. Compared with the control treatment the
composting treatment with microbial agent M25-22 or M40-4 has lower ammonium nitrogen content and higher contents of nitrate
nitrogen and total nitrogen indicating that they are of practical significance in reducing nitrogen loss during aerobic composting.
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(D 12 1.0 g
(NH,),S0, 0.5 ¢ K,HPO, 0.1 g KCI 0.05 ¢
MgSO,+7H,0 0.05 g NaCl 0.1 g FeSO, «7H,0

0.001 g MnSO, * H,0 0.0001 g ZnSO, *7H,0
0.0001 g CuSO,*5H,00.0001 g 100 mL
pH 6.8 0.7 kgecm ™’
NH,” N 106. 1 mg.
2) PDA
3) 0.2¢ lg
K,HPO, 0.1 g MgSO,*7H,0 0.05 g FeSO, *7H,0
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Fig.1  Contents of nitrite nitrogen and nitrate nitrogen produced by ammonia-oxidizing molds
1 100 mL
Table 1  Values of nitrogen transformation indexes and mycelium weight of ammonia-oxidizing molds in 100mL culture
+ NH, N
NH, N / /
o 9
/mg /mg e e x10 7% /mg 1% [%
M254 0.011 £0. 002 99.5+1.9 86.3+2.5 6.19 £0.07 0.072 0. 005 0.63 6.22
M25-22 0.109 £0.011 78.6 £2.5 292.7 £6.7 25.71 £0.29 0.439 +0.021 0.40 25.92
M30-8 0.012 £0. 004 93.5+1.6 181.1 5.4 12.10 =0. 15 0.091 +0. 006 0.79 11.88
M35-4 0.071 £0. 007 97.7 1.4 167.2 £5.9 7.91 +£0. 10 0.337 £0.019 0.47 7.92
M3542 0.018 £0. 003 94.8 x2. 1 115.8 +3.7 10.87 +0.23 0.061 =0.005 0.33 10. 65
M403 0. 049 0. 004 84.2+0.9 317.0 £2. 1 20.94 0. 18 0.352 £0.027 0.71 20. 64
M404 0.139 £0.019 75.9 £1.7 326.3+3.0 29.55+0.34 0.640 +0. 041 0.46 28. 46
M454 0.062 £0.010 82.9+0.8 306.8 +4.8 22.71 £0.22 0.352 £0.017 0.56 21.87
M45-2 0. 047 £0. 008 8l.5+1.2 297.5 £3.2 23.92 +0.49 0.325 +0.014 0.68 23.19
M50-2 0.065 +0.011 76.3 £2.0 351.4 4.5 28.84 +0.26 0.491 0. 039 0.75 28.09
2 D
Table 2 Correlation analysis between nitrogen transformation indexes and dry mycelium yield of ammonia-oxidizing molds
NH, N
1. 000 00
NH,” N -0.708 17" 1. 000 00
0. 646 58" -0.94597" " 1..000 00
0.702 98" -0.99925" " 0.94710" " 1..000 00
1)* 0. 05 ® ok 0.01
1 mg
0.011 ~ 0.33% ~0.79%
0.139 mg .NH, N 99.5 ~75.9 mg
NH; N  106.1 mg NH, N
6.5 ~30.1 mg. NH, N A
NH, N
s NH; N
| NH/N M25-22 . M404 .
I’
+
M502  NH; N 25% NH. N
1 2.3

0.061 x1

077 ~0.640 x10°

M2522.M404 2
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Fig.2  Nitrogen transformation activity of strain M25-22
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