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Abstract

tions in severe cold areas, the dominant low-temperature degrading cellulose bacteria were screened from the typical still water bottom sludge

(College of Chemical Engineering, Changchun University of Technology, Chang-
In order to solve the problem of the decline in the efficiency of natural treatment of agricultural waste under low temperature condi-

of Changbai Mountain, and 26S rRNA PCR was performed to determine the bacterial species to clarify its classification status.The compound
strain with a strain diversity of 1 to 5 was constructed through the entire combination, the relative degradation rate of the straw of the composite
strain and its filter paper enzyme, endocellulose and xylanase activities were detected respectively, the effect of strain diversity and composition
on the degradation effect of composite strains of corn stalk and its cellulase activity were studied by methods such as variance analysis and cor-
relation analysis.The results showed that 5 strains that could hydrolyze cellulose at 15 “C and could degrade corn stover were selected. After 26S
rRNA sequence identification and phylogenetic analysis, the 5 strains of degrading bacteria were Streptomyces, T. asperellum, T. asperellum ,
Aspergillus and Penicillium, the sequence similarity with NCBI database was more than 99.95%.Sampling effect analysis showed that different
strains had different effects on straw degradation, filter paper enzyme and cellulose endonuclease activities. The results of the full-combination
combination showed that the combination numbered AX1, AX3 and AM4 had the best degradation effect on corn stalks and the highest enzyme
activity.The straw degradation ability and cellulase activity of the composite strain were higher than that of a single strain, and it increased with
the increase of strain diversity.The experiment showed that the composite microbial agent could effectively degrade lignocellulose at 15 °C , and
improve the degradation efficiency of corn stalks.
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Fig.1 Strain of corn straw degradation at low temperature screened from sludge
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Table 1 Antagonism of low-temperature cellulose degradation strains
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Fig.3 Comparison of solid fermentation enzyme activity of composite strains at low temperature (15 °C)in combination
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Table 2 Weight loss of filter paper for the compound culture of the
bacteria in the medium and low temperature ( 15 °C) of the

richness of each bacterial species

IBAUSE  REIRARE RER

™
PA R 332{‘” r’fﬂt% Original Weight of  Weight
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d .
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Table 3 Weight loss of corn straw in different culture bottles at low

temperature (15 °C)
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Fig.4 Change of water content(a)and pH(b)of composite culture straw at low temperature (15 °C)
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Fig.5 Changes in organic matter content(a)and germination index(b) of composite culture straw at low temperature (15 °C)

M FG AR 2 B2 & B Bk (R 4) AT LA
AL I2 A B (TR ) I3 AP A R RIS
I IR S R TARIARE Al 19 97 70 15 825 AT I 4
AL PER IR A — E FRE R 25 5, 3 AR A 4

W AU B WLRAR T J1 AR BE (25 O IR A 02 AR B, J2 b
B J3 Ab AR B 2R e EAR /N EL T2 AP R o el A,
I3 AR BRRG IR S AR, ARG (15 °C) PREER w500 14 B R £
PSR R BE I I T B — R 7



68 BHR LA F 2022 £
x4 RIE(1S C)BHABERBEFNRTSISELN
Table 4 Changes of nutrient content of corn stalks in low temperature (15 °C) decay experiment o/kg
AbEE 2% TN Axff TP 4> Total potassium
Treatment WA Initial 4530 End W4f Initial 453 End 146 Initial 453 End
J1 0.62+0.05 1.10+0.10 0.39+0.08 0.49+0.20 0.16+0.03 0.17+0.01
J2 0.61+0.07 0.43+0.01 0.41+0.01 0.29+0.02 0.15+0.09 0.10£0.03
J3 0.63+0.07 0.13+0.30 0.39+0.14 0.11+0.04 0.16+0.05 0.09+0.12
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Fig.6 Degradation of lignin, hemicellulose and cellulose by com-

posite bacteria when decomposing corn stalks
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