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Effect of Hydrogen on Microbial Population and Enzyme Activity in Robinia
pseudoacacia Rhizosphere Soil”

LIU Huifen!, WANG Weiwei'™, CAO Guilin' & TANG Ming?
(‘Key Laboratory of Resource Biology and Biotechnology in Western China, Ministry of Education, Northwest University, Xi’ an 710069, China)

(*College of Forest, Northwest A & F University, Yangling 712100, Shaanxi, China)
Abstract In the nitrogen-fixation process, hydrogen is released and affects plant rhizosphere soil. Soil samples containing
locust nodules were collected from artificial Robinia pseudoacacia forest of the Loess Plateau in China in September 2008 and
May 2009, and treated by hydrogen produced with electrolysis of water 30 days later. The number of soil microbial populations,
microbial metabolisability, and soil dehydrogenase, catalase, urease and invertase contents were determined and analyzed. The
results showed that the number of hydrogen-oxidizing bacteria increased distinctly in the treated soil, accounting for 34.9% in
September and 32.4% in May of the total soil microorganisms. Microbial metabolism intensity in the treated soil was increased
by 140.2% and 57.6% than that in the untreated soil. Dehydrogenase, catalase, urease and invertase contents in the treated soil
were also increased, by 36.6%, 57.1%, 26.6% and 147.0% than those in the untreated soil in September 2008 and by 37.2%,
6.6%, 108.8%, 147.0% in May 2009. The results indicated the hydrogen produced during nitrogen-fixation would affect the

rhizosphere soil micro-environment and the growth-promoting mechanism. Fig 2, Tab 3, Ref 14
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Fig. 1 Enrichment culture device for hydrogen-oxidizing bacteria
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Table | The microorganisms of main groups in 10 gradient

AT AbBE 5 -39 Treated soil  (10° g) FALHE A-HEFE Untreated soil  (10° g')
Types of microorganism Sep. 2008 May 2009 Sep. 2008 May 2009
A AN Hydrogen-oxidizing bacteria 29.1 22.5 10.3 7.8
44 Bacteria 21.5 18.1 147 68.3
JHZEB Actinomycetes 32.4 28.0 157 34.5
FU Fungi 29.5 21.2 73 24.7
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soil and treated soil
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Table 2 Contents of various enzymes in locust nodule soil in September 2008

g [ 4(/ Dehydrogenase A Catalase K Urease AL Invertase
Type of soil (A/pg mL™) (KMnO,, V/mL g") (NH*-N, p/mg mL™") (CH,O,, V/mL)
AP S After treatment 29.66 0.22 0.271 3.3637
Q-HEHT Before treatment 21.71 0.14 0.214 1.3637
CK 6.870 0.48 0.064 0.9091
#3 20095 AR RIRIRELIRP R LGS S
Table 3 Content of various enzymes in locust nodule soil in May 2009
T3 T8 %0 Dehydrogenase WAL EU Catalase KR Urease AL Invertase
Type of soil (A/ug mL") (KMnO , V/mL g1 (NH*-N, p/mg mL™") (C.H_O_, V/mL)
Wb )5 After treatment 38.26 1.29 1.775 1.775
Q-HE T Before treatment 27.89 1.21 0.850 0.850
CK 13.37 0.66 0.300 0.300
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