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Effects

Microorganisms and Ammoxidation
WU Ling-li, ZHANG Xu, SHU Kun-hui, ZHANG Li, SI You-bin"

( Anhui Province Key Laboratory of Farmland Ecological Conservation and Pollution Prevention, School of Resources and Environment,
Anhui Agricultural University, Hefei 230036, China)

Abstract: In order to study the effect of nanosilver on soil nitrification microorganisms and nitrogen transformation, soil culture

of Silver Nanoparticles and Silver Ions on Soil Nitrification

experiments were carried out. Yellow brown soil and paddy soil were first spiked with different doses of nanosilver (10, 50, 100
mg-kg™') and silver ions (1, 5, 10 mg-kg™'). Then, the number of nitrifying bacteria, activity of soil invertase, amoA gene
abundance, NH, -N content, NO; -N content, and soil potential ammonia oxidation rate were determined. The results showed that the
number of nitrite bacteria and nitrate bacteria decreased significantly when the soils were treated with nanosilver and silver ions. Soil
invertases were inhibited, and the effect on urease was greater than that on catalase. The amoA gene abundances of soil ammonia-
oxidizing bacteria ( AOB) and ammonia-oxidizing archaea (AOA) decreased, and the effect on the gene abundance of AOB was greater
than that of AOA. When (NH, ),S0, was added to the soil, nanosilver and silver ion pollutants caused NH," -N to accumulate, and the
contents of NO; -N were reduced, the rate of ammonia oxidation decreased, and the transformation of ammonium nitrogen to nitrate
nitrogen was inhibited. This research suggests that nanosilver and silver ions can have toxic effects on soil nitrification microorganisms
and ammonium nitrogen conversion, and the degree of influence was found to be related to the soil physical and chemical properties.

Key words : nanosilver; silver ions; nitrifying bacteria; amoA gene abundance; nitrogen transformation
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Fig. 1 TEM image and distribution of particle sizes of nanosilver
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Table 1  Basic physical and chemical properties of experimental soil
I LT CEC ] FH ] e R
> ﬁlj ey BN I
TR pH /g-kg™ ! /cmol -kg ~ ! BHL/ % BYHL % L/ % R/ %
IKFEL 8.20 9.65 19. 10 5.90 72.70 21. 40 44.05
O 6.30 15.37 12. 40 10. 60 58. 60 30. 80 45. 68

1.2 SEERTT

SENs SRR S BT 28°C 1 Y 1 I B 3R A vh B
7 d BEFEEHEE, RAHTIRE®K AgNP Al
CH,CO0Ag 5/ W+ IR A Y515 F A K fif o
i AgNP Wl 10, 50 #1100 mg-kg_] , Ag”

FlHIELL 100 mg-kg ™' AgNP Bl A (1% ) A%
filt, CH,COOAg ¥FEBEHR 1.5 F110 mg-kg ™', A4
LB 3 ANEHE.
1.2.1 - SEAH AL o AR

AgNP Fil Ag* &85 7 d J5, RH RV BTt
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NARFE UL 2. PCR g i ith 4k 23 il fd T AOA F01
AOB vl J5 i IR A AR A T S 1

F2 LHWEHAEER PCR YIS RRMEYS
Table 2 Primers and PCR conditions used in this study

Fe R Eik7)2]l R FRIF
amoA-1F : GGGGTTTCTACTGGTGGT . ) .
amoA amoA-2R : CCCCTCKGSAAAGCCTTCTTC 95%C 3 min, 40 x (95°C 15 s, 57°C 20 s, 72°C 30 5)72°C 10 min
Arch-amoA Arch-amoAF': STAATGGTCTGGCTTAGACG 95°C3 min, 40 x (95°C 15 s, 57°C 20 s, 72°C 30 5)72°C 10 min

Arch-amoAR ;: GCGGCCATCCATCTGTATGT
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Fig. 2 Variation of nitrobacteria in soil treated with different contents of AgNP and Ag*
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Fig. 3 Changes of enzyme activity in soil treated with different contents of AgNP and Ag*
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