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Fig.1 Relationships between phosphine contents and anaerobic microbes A
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Table 1 ~ Phosphine content and numbers of some microbial populations of samples
Sample PH; ng/kg AHB MPN/g * IPB CFU/g * Nitrifier MPN/g SRB MPN/g °©

Sediment
Tl 37.73+4.32 8.5 x 10° 5.6x 10° 2.8x10* 1.7 % 10°
i 49.37+5.57 4.8x10° 3.8x10° 2.9x10* 3.6x10°
T3 62.12+5.46 1.7 x 10 1.8x 10° 8.2 x 10* 3.5x10°
T4 124.12+6.78 1.5%10° 1.5x10° 1.5x10* 1.1x10°
T5 14.85+2.25 4.1x10° 1.6 x 10? 1.0x 107 1.5x10*
T6 66.70+5.13 3.7x10° 2.2 x 10? 3.7x 10! 7.4x10*

Paddy soil
0~ 5cm 2394.49 + 15.66 2.6x 10 8.2x 10° 8.2x 10° 1.2x10°
5~ 10cm 950.44 + 8.94 1.1x10 1.2x10° 3.7x10° 1.1x10°
10 ~ 15e¢m 672.60 +7.55 1.1x107 0 1.1x10° 2.3x10°
15 ~ 20cm 856.38 +7.36 1.1x 107 0 3.7x 10 1.8x10°

Activated sludge
Precipitated 21307.4 + 57.81 2.6x10° 0 1.2x10° 2.6x 10°
Concentrated 14055.5 £43.76 1.5% 10" 0 1.5% 10’ 3.2x10°
Correlation coefficients R? — 0.40 P=0.028 0.055 P=0.46 0.30 P=0.066 0.31 P=0.060

® AHB Aerobic heterotrophic bacteria. ® IPB  Inorganic phosphate-dissolving bacteria. © SRB  Sulfate-reducing bacteria.
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Fig.2  Relationships phosphine contents and dehydrogenase activity A alkaline phosphatase activity B and acidic phosphatase activity C .
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Relationships between phosphine content of samples and their
microbial populations and enzyme activities

LIU Zhi-pei® WANG Bao-jun JIA Sheng-fen LIU Shuang-jiang”

Institute of Microbiology Chinese Academy of Sciences Beijing 100080 China

Abstract The relationships between phosphine content and various microbial florae activities of different enzymes were investigated.
The results indicated that the phosphine content of samples from various environments was positively related to total anaerobic
microorganisms  organic phosphate compounds-dissolving bacteria  denitrifying bacteria  alkaline phosphatase activity and
dehydrogenase activity of the samples. The correlation coefficients R>  for these were 0.93 0.90 0.69 0.79 and 0.82
respectively. The results also showed that the phosphine content was not related to total aerobic microorganisms inorganic
phosphate compounds-dissolving bacteria - sulfate-reducing bacteria acidic phosphatase activity. In addition to formerly results the
results might infer that the formation of phosphine was due to the reduction of organic phosphate compounds by anaerobic
heterotrophic microbes especially the denitrifying bacteria by using reducing sugar.

Keywords  Phosphine content Organic phosphate-dissolving bacteria  Denitrifying bacteria  Alkaline phosphatase activity
Dehydrogenase activity
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