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Fig.1 Effect of arsenate on CO, emitted from soil slurries
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Fig. 2 Effect of arsenate on volatile fatty acid (VFA) concentrations in soil slurries
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Fig. 3 Effect of arsenate on N;O emitted from soil slurries
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Fig. 4 Effect of arsenate on forms and concentrations of inorganic nitrogen in soil slurries

ERNO,—NGEE D, AR N IEHEE NO,—N. 7R Iy 43 (OM+ As §1 OM
+N+As)H,NO,—N F1 NH,—N & & 43 5K F A6 B A A hnss ¢ 422 (OM #1 OM+-N);
XS Ay AR B, B A R BEL AR T 8 NO,—N #4k 4 N,O—N #yf A1



292 NS TR FER Vol. 4

NH,;—N fy7= 4 BRI R AR, 3R 4 e, i e ey &b 3 o NO,—N @& B .45
BFRMEAXRAEE O B, X4 RRA M REHF TR EPEH
NO,—N (27mg/kg 1 33 1 A % & 11 NO,—N (500mg/kg 1 3) #% 4k & NO,—N,
NH,—N #l N,O—N Z #pH B SR MR MM LIE S, ZH KA NO,—N H7]
RE BRI N, A VLA S B b B NH,—N.NO,—N HI N,O—N Z M A K. WA —
R R R, ELER A —E B EYE S RAGRBEER B IA SH E A a
SME M AEWEN™. FEA TR GBI — 4 EHRI M H NO,—N . NH,—N 1 N,O—
N #7425 —F EH XE# NO,—N ##4k (B NO,—N H R B E). Xthir 525
REARESHNMAEDEMBEERIWFEEEZRA R, BEINEBENEREANRT.

£ % X H|

1 Tiedje ] M. Ecology of denitrification and dissimilatory nitrate reduction to ammonium. In:Zehnder A J B (ed), Biol-
ogy of Anaerobic Microorganisms. New York: John Wiley & Sons, Inc, 1988,179~244
2 BRFAR. AR L R E S NO B M B m. SEE A HERL . L5 BHEER AR SR,
1994,158~164
3 Chen T B, Struwe S, Kjoller A. Effect of acetylene concentration of some microbial processes and inorganic nitrogen
transformation in anaerobically incubated slurries. Pedosphere, 1996,vol. 4(in press)
4 de Catanzaro J B, Beauchamp E G, Drury C F. Denitrification vs dissimilatory nitrate reduction in soil with alfalfa,
straw, glucose and sulfide treatments. Soil Biol Biochem, 1987,19(5) ;583~587
5 Mummey D L, Smith J L, Bolton Jr H. Nitrous oxide from a shrub-steppe ecosystem: sources and regulation. Soil
Biol Biochem, 1994,26(2):279~286
6 BREDE . XIES. Mt KBERKEATWEREEREE. FERLR%,1993,26(6):50~58
7 Bradley P M, Chapell F M. Arsenate inhibition of denitrification in nitrate contaminated sediments. Soil Biol
Biochem, 1993,25(10):1459~1462
8 Brock T D, Madigan M T, Martink ] M et al. Metabolic diversity among the microorganisms. In: Biology of Mi-
croorganism (7th edition). Prentice-Hall International, Inc, 1994,575~622
9  Anderson J P E. Soil respiration. In:Page A L(ed. ). Methods of Soil Analysis-Chemical and Microbiological Proper-
ties (2nd edition). Madison: ASA-SSSA Publisher, 1982
10 Kazano H, Kearney P C, Kaufman D D. Metabolism of methylcarbamate insecticide in soils. ] Agric Food Chem,
1972,20:975~979
11 Kearney P C, Kontson A. A simple system to simulataneously measure volatilization and metabolism of pesticides
from soils. ] Agric Faod Chem, 1976,24:424~426 )
12 Landa C L, Fang SC. Effects of mercuric chloride on carbon mineralization in soils, Pland and Soil, 1978,49:179~
183
13 Balba T M, Nedwell D B. Microbial metabolism of acetate, propionate, and butyrate in anoxic sediment from the
colne Point Saltmarsh, Essex, U K J Gen Microbiol, 1982,128:1415~1422
14 Lowe S E, Jain M K, Zeikus ] G. Biology, ecology, and biotechnological applications of anaerobic bacteria adapted to
environmental stresses in temperature, pH, salinity, or substrates. Microbiological Reviews, 1993,57(2) :451~509
15 Paul ] W, Beauchamp E G, Trevors ] T. Acetate, propionate, butyrate, glucose, and sucrose as carbon sources for
denitrifying bacteria in soil. Can J Microbiol, 1989,35:754~759
16 Ljungdahl I. G. The autotrophic pathway of acetate synthesis in acetogenic bacteria. Ann Rev Microbial, 1986,40;
415~450

17 Westerman P. The effect of incubation temperature on stead-state concentration of hydrogen and volatile fatty acids



No. 3 o BRFIWESE: WO R ERUES R R R R 293

during anaerobic degradation in slurries from wetland sediments. FEMS Microbiology Ecology, 1994,13:295~302
18 Flather D H, Beauchamp E G. Inhibition of the fermentation process in soil by acetylene. Soil Biol Biochem, 1992, 24
(9):905~911
19 Paul J W, Beauchamp E G. Effect of carbon constituents in manure on denitrification in soil. Can J Soil Sci, 1989, 69

(1):49~61

Effect of Arsenate on Microbiological Metabolisms
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Abstract

To understand effects of arsenic pollution on microbial metabolism of carbon
and nitrogen in soil, studies on soil respiration, denitrification, volatile fatty acid
production and nitrogen transformation as influenced by arsenate were conducted
using anaerobically incubated slurries of Danish agricultural soil. Soil respiration
(CO, emission) and denitrification activity (N,O emission) were markedly inhibit-
ed by the addition of arsenate (500mg/kg). It is found that addition of arsenate
stimulated NO;—N depletion and depressed NO,—N and NH,—N productions in
the soil slurries. Therefore, the transformation of NO;—N into nitrogen forms
other than NH,—N, NO,—N and N,0—N was stimulated by the addition of ar-
senate. Arsenate increased acetate production and decreased isobutyrate produc-
tion.

Keywords: arsenic, soil micro-organism, CO, emission, N,O emission,

volatile fatty acids, nitrogen transformation



