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Effects of Different Nitrogen Fixing Cyanobacteria Addition on Straw Decomposition and

Microbial Carbon Metabolic Activities at Low Temperature

WU Fan', FAN Congcong', ZHAO Lixia®, LIANG Yuting?, ZHAO Yuan'", WANG Xiaoyue®"

(1 School of Environmental Science and Engineering, Changzhou University, Changzhou, Jiangsu 213164, China; 2 Institute of
Soil Science, Chinese Academy of Sciences, Nanjing 211135, China)

Abstract: A microcosm experiment was conducted using litter bag method to explore the changes of rice straw decomposition rate
under different amounts of nitrogen-fixing cyanobacteria addition, in which four treatments were designed, i.e., straw addition (CK),
straw addition with low, medium and high amounts of cyanobacteria addition (LBA, MBA and HBA), and Biology method was used
to determined carbon source metabolic activity potential (AWCD) and odiversity of straw decomposing microorganisms. All
treatments were incubated at 10 ‘C for 90 days, straw samples were collected after 30, 60, and 90 days to analyze straw
decomposition rate, AWCD and adiversity. The results showed that straw decomposition rate decreased with time under all
treatments, but fast in the early stage and slow in the late stage. Moreover, AWCD, especially that related to labile carbon fractions,
such as carbohydrates, decreased significantly. The amount of cyanobacteria addition affected straw decomposition rate, AWCD and
adiversity. Particularly, the highest straw decomposition rate was found under HBA within 30 days of decomposition, whereas which
was occurred under LBA after 30 days of decomposition, meanwhile, the lowest straw decomposition rate appeared under MBA and
HBA. The random forest analysis suggested that, during the 90 days of decomposition, the microbial degradation of recalcitrant C
source, such as polymers, was the dominant factor responsible for the acceleration of straw decomposition under low amount of
cyanobacteria addition, which may relate to the “microbial nitrogen mining” mechanism under low nitrogen condition. This study
provides a fundamental understanding and a technical support on straw decomposition in paddy soils under cold-temperate climate.

Key words: Rice straw; Nitrogen-fixing cyanobacteria; Straw decomposition; Microbial carbon metabolic activity; Microbial

functional diversity
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W E 4 DEERMAKT: O H
(CK), UAFREFEAT NG QOFEFF LG N i 5
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TR AT ML RE TR 0 5 A Tt (Gl 8 RS FF 9 3% 43 R
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BRI ES BN B RIBEALL

Ab PR BRI A 2 (mg) BARAE(mg) B A 2 (mg) A
CK 2263.45 27.85 7.95 81.27
LBA 2309.15 33.99 9.25 67.93
MBA 2 400.55 46.60 11.85 51.51
HBA 2499.56 60.70 14.66 41.18
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