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Characteristics of Microbial Nitrogen Degradation in Fluvo-aquic Soil of Hebei

Plain

ZHANG Can-can'”>, PANG Hui-cong'*, GAO Tai-zhong'** , ZHANG Jing"?, LI Xiao-yu'", FU Sheng-xia'"
(1. School of Environmental Science and Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China; 2.
Key Laboratory of Biotechnology for Pollution Control in Hebei Province, Shijiazhuang 050018, China)

Abstract: Understanding the law of soil microbial degradation of nitrogen is of great practical significance for the remediation of soil
nitrogen pollution. From fluvo-aquic soil of Hebei plain, 8 kinds of bacteria,including nitrification bacteria, ammonification bacteria,
heterotrophic nitrification to aerobic denitrification bacteria were isolated and analyzed by 16S rDNA identification, and the most
suitable strains were selected to prepare bacterial agents with optimized carrier materials. The effects of the screened strains of bacteria
or antagonistic fungus to Chinese cabbage in the process of drip irrigation on nitrogen and PLFA ( Phospholipid Fatty Acids) values in
the soils were discussed. The results showed that by using diatomite as a carrier, the ammonia nitrogen degradation rate was 38% and
the synthetic rate of nitrate was 205% with ammonibacteria,the synthetic rate of ammonia nitrogen was 1 711% with ammonibacteria,
the degradation rate of nitrate nitrogen was 367% with heterotrophic nitrification to aerobic denitrification bacteria. In drip irrigation
experiment, total nitrogen and ammonia nitrogen in soil were better degraded and nitrification was stronger in the soil, meanwhile,
PLFA in the soil increased and content of microbes reached the peak in shorter time, the soil biological environment was better after
irrigation with screened bacteria.

Key words: fluvo-aquic soil; ammonibacteria; nitrobacteria; heterotrophic nitrification to aerobic denitrification bacteria; degradation

of nitrogen; PLFA technology; Hebei plain
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Table 1  Nitrogen contents and microbial population in fluvo-aquic soil of Hebei Plain

SIS HA/g kg ™! HAEE /g ke ™! WAHAS A/ mg-kg ™! NP RVE S/ CFU-g !
fEE(LE) 0.02 0.12 0.31 2.5 x10°
ERE(TRE) 0.02 0.32 0.19 3.5x10°
TEH(ER) 0.07 0.33 1.05 4.8 x10°
TH(TRE) 0.06 0.13 0.98 5.7 x10°
B L2) 0.10 0.11 1.41 2.7 %107
BI(TE) 0.08 0.13 0.90 3.3 x10°
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Fig. 1 Decomposition rate of ammonia nitrogen by nitrifying bacteria

1 A1, AP NXT . RX1 A1 FX1 92 A2 W e
SRARH A P20 B 1 R AR I FE SR 24 h B
I, T AESS 48 h 4. Horb NX1 7645 48 h 28 A i
Fik 38%.

e 2 wT BEAR RX2 A X2 IS A A R

B 37 %
250

B 24h
B 48h

=

%

#

4o

E

]

T

FX2

2 HAAEHHESEEME

Fig. 2 Synthetic rate of nitrate nitrogen by nitrobacteria
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Fig. 3 Synthetic rate of nitrite-nitrogen by nitrobacteria
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Fig. 4 Synthetic rate of ammonia nitrogen by Ammonifying bacteria
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Fig. 5 Decomposition rate of nitrate nitrogen by Ammonifying bacteria
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Fig. 6 Synthetic rate of nitrite-nitrogen by Ammonifying bacteria
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Fig. 7 Decomposition rate of ammonia nitrogen by

Heterotrophic nitrification to aerobic denitrification bacteria
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Fig. 8 Decomposition rate of nitrate nitrogen by

Heterotrophic nitrification to aerobic denitrification bacteria
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Fig. 9 Synthetic rate of nitrite-nitrogen by Heterotrophic

nitrification to aerobic denitrification bacteria
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Fig. 11  Changes of ammonia nitrogen over time with

different irrigation methods in Hebei plain
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different irrigation methods in Hebei plain
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