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Abstract: Straw anaerobic digestion is an important way to achieve the energy utilization of agricultural wastes and support
agricultural carbon sequestration and emission reduction. However, high-load fermentation of straw often leads to acidifica-
tion, which would affect fermentation stability of anaerobic fermentation process. In this study, we analyzed the effects of
one-step startup (OSS) and stepwise-increasing startup ( SIS) on the efficiency and stability of mesophilic (35°C) anaero-
bic digestion of rice straw, with different total solids concentrations (5% , 7% and 9% TS). The domesticated anaerobic
sludge was used as inoculum. Results showed that both modes could start the anaerobic digestion of rice straw normally. In
the hydrolysis stage, the OSS group tended to propionate-type fermentation, while the SIS group could maintain stable ace-
tate-type fermentation with a higher propionate degradation rate, and the highest cumulative concentration of volatile fatty
acids was only 18.4% ~40.3% of the OSS group. During the 56-day fermentation, all groups produced methane stably.
Compared with the OSS group, the SIS had no significant effect on the biogas yield of lower TS groups (5% and 7% TS) ,
but had a significant improvement on TS biogas yield of 9% TS group. High-throughput sequencing results showed that
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Sphaerochaeta, Proteiniphilum and Bacteroidales were the dominant bacteria of OSS groups, while vadinBC27 wastewater-

sludge group and Synergistaceae dominated in the bacterial communities of SIS groups. In addition, hydrogenotrophic meth-

anogen Methanoculleus was the most dominant archaea during the anaerobic digestion of rice straws. In SIS group, the pres-

ence of relatively abundant syntrophic VFA-oxidizing bacteria and hydrogenotrophic methanogen Metanobacterium was bene-

ficial to promote the degradation of VFA and methanogenesis. Therefore, the startup mode had a significant impact on per-

formance and microbial community structure of anaerobic digestion of rice straws. The stepwise-increasing startup could ef-

fectively alleviate the accumulation of VFAs in the process of high load anaerobic digestion of rice straws, which was condu-

cive to preventing acidification ,

maintaining process stability and improving biogas production rate.
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L AER AR R T 0SS Sl iy Jsi i, Rl i, SIS
LY i 3 B Y Synergistaceae T g5 A B R
HAERFHEAIREY VEAs 4755, 1M 0SS SEB 2 v, %2
5 1.6% ~3.8% , {2, TS HT AR %
FEE VEAs A0, (45 B8 M BEAR IR/ K 85 AR
WHR (C4 K Lh b)) E AL Syntrophomonas' ~*!  H.
BNIREALH Pelotomaculum'™ = | D)}z Z, 1% A 4k
B Mesotoga'™ ', £ OSS il SIS S5 2H f AT =F 43
BHK1.8% ~2.0% F14.6% ~5.3% ,iX 7] i je K
W S5 IR NIRRT R ik 1) S B2 T A
AR SR 2UE 57 B W BETE Metha-
noculleus JeF AR A8 A& o A v AR 34k T ( DL &
15) , [A] I 38 A 46 K 5% 5% 1 B Miscellaneous Crenar-

chaeotic Group (MCG) , MCG 2% BT FE DT
Yy ROK IR, 48 BA A AR A SR T RE R 2
AL FEATRS ST, MCG (AR X = B TG
BEZES, MHh, 0SS SLER2H i 2UE I B B I
Methanoculleus (5% F11 9% TS SZ5524H 435 4 70. 1%
H175.6% ) AN F B = T SIS SEHa 4 (55. 6% Al
60. 1% ), KT, SIS S5 2H 1Y %05 77 24 7 W e 1
Methanobacterium (13. 8% F1 10. 4% ) & 3 = T 0SS
YA (2. 2% F13.0%) ., 1R ADIET,
Methanobacterium %} &S BA 8= W SE R 76 5 4%
R R B A AR v 2 SRR AL
BEHEM, SIS 5255 41 45 = B2 1Y Methanobacterium
Al RES HE AL AN B Synergistaceae | Syntrophomonas
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IS AT R (15. 1% ) W& T 0SS S 4H
(5.9%) , A FF LR AR, ALk TEFE, 4E
Fr R R RE T

3 it
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IR BCE YRR S, — LRk RGP EE T
Sphaerochaeta , Proteiniphilum F1 OPB54 4 2 J B |
WEIE KSR AN T, A5 ) T 5 T 2 4 38 PR UK A 7 1R
BRI S E % T uncultured Synergistaceae
SFEMEEAMME, FEFRH B Metha-
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