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Abstract Rlce straw.( RS) returning has an important effect on CH, emission in rice paddy soil. In the present study, two paddy soil
types from Jiangxi (JX) and Guangdong (GD), respectively, with different amounts of added RS were incubated through microcosmic
anaerobic incubation experiments to investigate the responses of methanogenic archaea and bacteria communities after relatively long-
term incubation. The different amounts of added RS affected methanogenic archaea community structures in the JX soil to some extent
but did not affect the GD soil. The mcrA gene copy number increased with an increase in RS amount in both soils. Under the same
amount of RS, the copy number of this gene in the JX soil was greater than that in the GD soil. In addition, significant positive
correlations were shown between the RS amount and the copy number of the mcrA gene, and the response of the copy number was more
sensitive to the RS amount in the JX soil. Obvious differences in methanogenic archaea community structures were shown between two
soils. Methanosarcinaceae, Methanocellaceae, Methanomicrobiaceae, Methanobacteriaceae, and unknown microorganism (494 bp)
were detected in the JX soil, and Methanobacteriaceae, Methanosarcinaceae, and Methanocellaceae were observed in the GD soil. The
bacterial communities exhibited obvious differences between the two soil types after 180 days of incubation. The bacterial diversity in
the GD soil was higher than that in the JX soil, although the amounts of dominant bacteria in the JX soil, including Bacillus,
Desulfovirgula, Thermosporothrix, Acidobacteria/Gpl, Acidobacteria/Gp3, and Kiedonobacter, were higher than those of the GD soil,
including Longilinea, Acidobacteria/Gp6, Bellilinea, and Thermosporothrix. RS application promoted the growth of methanogenic
archaea as important substrates. Moreover, different structures of methanogens and bacteria were shown between the two soil types after
relatively long-term incubation.

Key words :rice straw; paddy soil; microcosmic anaerobic culture; methanogenic archaea; bacteria
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Fig. 1 Community structures of methanogenic archaea based on T-RFLP analysis targeting mcrA genes

in different added RS amounts and sampling time in the two soil types
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Fig. 3 Phylogenetic analysis of methanogenic archaea constructed through the neighbor-joining method
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Table 2 Systematic classification of bacteria 16S rRNA gene sequences with 2% RS treatment at the 270th day of incubation in the two soils

EHIEIRES X GD | 40pEIE X _~6D
Acidobacteria/Gpl 6 3 Hyphomicrobiaceae/ Rhodomicrolbium 1 1
Acidobacteria/Gp3 6 2 Methylocystaceae/ Methylosinus 1""-: ! A
Acidobacteria/ Bryobacter 1 0 Xanthobacteraceae/ Pseudolabrys : 0“ i 3
Acidobacteria/ Gp4 0 2 Acetobacteraceae/ Stuéllq A T 1 . j_,-" 0
Acidobacteria/Gp6 0 5 Sphingomonadaceag/ SpiLingon}onas [ ¥ : o 4
Acidobacteria/Gp7 0 3 Comamonadaceae/‘SChlegelelz}; . LY ~ “o¥
Acidimicrobineae/. Acidite;rimonas 0 - J 1 — Neisseriaceae/, ]eéngleupia" L v 1 .0
Inlrasporanglaceae/ Terrabacter u 0 ¥ / ,:--'f- Nilrosomonadaceaé;/. Nitrosospira 4 “_.«"'h! 3 [ ‘.0 ¥
Mic romono%pnlaceae/ MLcromonospom J .‘“ 2 4 F ol Rhodocyclaceae/. Azonexus F— -
Mycol)actenaceae4 M}cobaglenum .J‘ i 4 0 ¥ .l.,l" De%ulfohacteraeea?/ D sulfabactenu'ril 0 o
Nucard.ioidaceae/ Nocardioides I.-f' 0 j 2 Cystobacteraceae/ C;ystabacter 1 ‘0_,#
Not eiriiioidaceae/ Pimelobacter "I 0 ' Myxococcaceae/ Pyxidicoecus 2 0
Proplgmbacpena( eae/ Mic Lcropruma 0 1 .7 N annocystaceae/ k| nhygromy xXa 0 1
glreptomycetaceae/ Iﬁlas‘atospora % 3! "0- = Polyanglaceae/ Chondromyces 0 1
Slreptomy(,etaceae/ Streptomyces 1 -.i- Syntrophaceae/ Desulfomonile 1 0
Nitﬁlimptﬁféweae/ Nitriliruptor 0 1 Syntrophaceae/Smithella 0 1
Thennole(;philaceae/ Thermoleophilum 0 1 Chromatiaceae/ Thioflavicoccus 0 1
Armatimonadetes/ gp2 0 1 Ectothiorhodospiraceae/ Nitrococcus 0 1
Chitinophagaceae/ Ferruginibacter 1 0 Legionellaceae/ Legionella 0 1
Chitinophagaceae/ Flavisolibacter 2 0 Thiotrichales/ Fangia 0 1
Chitinophagaceae/ Flavitalea 0 1 Sinobacteraceae/ Steroidobacter 1 1
Sphingobacteriaceae/ Mucilaginibacter 0 1 Xanthomonadaceae/ Lysobacter 0 2
Chloroflexaceae/ Heliothrix 0 1 Spirochaetaceae/ Spirochaeta 1 0
Chloroflexaceae/ Roseiflexus 0 1 Synergistaceae/Aminiphilus 0 1
Dehalococcoidetes/ Dehalogenimonas 0 1 Synergistaceae/ Thermovirga 0 1
Anaerolineaceae/ Bellilinea 1 5 Verrucomicrobia/Subdivision 3 incertaesedis 1 0
Anaerolineaceae/ Longilinea 3 12 Chloroplast/Bacillariophyta 1 0
Caldilineaceae/ Caldilinea 0 3 Bacillaceae-1/Bacillus 13 2
Ktedonobacteraceae/ Ktedonobacter 5 3 Bacillaceae-2/Paucisalibacillus 1 0
Thermosporotrichaceae/ Thermosporothrix 7 5 Paenibacillaceae- 1/ Paenibacillus 0 1
Gemmatimonadaceae/ Gemmatimonas 3 3 Planococcaceae/ Lysinibacillus 1 0
Nitrospiraceae/ Nitrospira 0 2 Clostridiaceae- 1/ Clostridium sensustricto 1 0
Planctomycetaceae/ Gemmata 0 1 Clostridialesincertaesedis 111/ Tepidanaerobacter 1 0
Planctomycetaceae/ Singulisphaera 4 0 Peptococcaceae- 1/ Desulfitibacter 1 0
Planctomycetaceae/ Zavarzinella 0 1 Peptococcaceae- 1/ Desulfonispora 1 0
Phycisphaeraceae/ Phycisphaera 2 2 Ruminococcaceae/ Clostridium 111 1 0
Alphaproteobacteria/ Rhizomicrobium 0 1 Thermoanaerobacteraceae/ Desulfovirgula 11 0
Caulobacteraceae/ Phenylobacterium 1 1 Veillonellaceae/Acetonema 0 1
Bradyrhizobiaceae/Agromonas 1 0 Veillonellaceae/ Sporolituus 1 0
Bradyrhizobiaceae/ Bradyrhizobium 2 1 OP11/0P11 order/family/genus incertaesedis 0 1
Bradyrhizobiaceae/ Rhodopseudomonas 1 0
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Methanomicrobiaceae . Methanobacteriaceae UL M A%
BRIE (494 bp). GD JK A & w9 7 Y e ol Bk
Methanobacteriaceae Methanosarcinaceae i
Methanocellaceae. 2l P& T 7% 45 ¥4 76 PO Fh K 6 1= 22 (6]
WA 225, GD /KR LA EZHE R T IX K
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