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Effects of Streptomyces thermovulgaris on microbial community and
enzyme activity during wheat straw composting process
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Abstract: [Objective)] This study was to assess the role and biology mechanism of Streptomyces ther-
movulgaris agent in agriacultural waste utilization. [ Method) The experiment was conducted by wheat
straw with 60% —65% water content,and quality materials by inoculum inoculated with 1 : 120. The non-
inoculated treatment was set as control. Meanwhile, microbial cultural, BIOLOG and spectrophotometry
method were employed to investagate the effects of S. thermovulgaris inoculation on microbial community
and enzyme activities during wheat straw composting process. [Result] The trends of the number of bacte-
ria and antionmies were high-low-high,and the number of fungi decreased during the composting process.
Bacteria community structure was altered after S. thermovulgaris agent inoculation. AWCD and numbers of
compunities increased clearly. Principal component analyses indicated that the variation of bacteria commu-
nity diversity of inoculation treatment was larger than that of non-inoculation treatment throughout the
composting process. The average ucrose enzyme activity and protein enzyme activity of inoculation treat-
ment were higher than those of non-inoculation treatment by 50. 07% and 21. 63% respectively. [Conclu-

sion] The number of bacteria, sucrose enzyme activity and protein enzyme activity were promoted after
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S. thermovulgaris agent inoculation, however, the stability of bacteria community in inoculation treatment

was lower than that of non-inoculation treatment.

Key words: Streptomyces thermovulgaris ; wheat straw; composting; microbial community; enzyme ac-

tivity

Al 5 5 1y HE AT J2: Hh A% Ao G2 ) 28 e A () A
1117 5 IR A 5 9 9 U5 AR B 2 28 7 L R Ak
Yy 5 R P 4 AR B AR R 4 L i LA iz B A R
YIREVE 45 0 S A R AT WA A R T 50 A8 B A
PERRI A G M 0 R SR FH T BB 1 B
IIVE 37 B 7732 ) M JEORE B 3 B R
f A B 370 5 3k Fh 7 % T HE S W0 AT 45 R
/b T R A AR BT R R AR AR AR
[ N RE N o ¢ o A T EN B £ 2 1 7 1 P
TIPS I JE 2 PR A AR T . AT [ P SO
W A A 75 AT HENE 2E 72 A AF 58 T AR P AERUE D)
B AP B TR (CEO™ PR — 4
M i (FDAD™ LU KU N 7 & 28 98 % C/N 45
-, % A BIOLOG-GN R F 58 T 2
TCEE 100 R R % S NS B A= 00 ke 905 AR R g B HE NIE A [
W B AR AR 1) 22 A R R 9 24 50 B B S ) L 45 2R 3R
B, 3 T T 0] T LA 2 o S v B2 W Y 22 RE L i R
MEEIERE . AR AT HE S DURS RS S o M T A
BE A BIOLOG-GN2 #5817 A [W) 3 i B 4 M
A TP A0 BT A0 A V2 A A R A W A A O e A R
EEBEM M E MG, DY LU B4 25
EORFEFT S e J50RE, JF 45 2R bl 4 3 O A R
TCEE W) o 7 i ol i I 2 8 M I 5 7 i v 3 A ME
SEH WF 5T HE R T R P AR M AL . Ou-
werkerk %02 B 5% TN K, £ 5 B ( Streptomyces
thermovulgaris) 72 HE N0 3 F2 H (4 Af5 95 05 4% v » K3
o3 g PAPE L O HENE IR B Be Y S A R
B2 O T HE Pl B 25 TR NS /DN 22 R FT ME J o AR v ME A
T W 7 45 ) R Rl 3 R R O O R DL ARGE . S itk
AT I 5T T o i R T X /)N 22 R T M E o A v
A )R R K S T R 2 0, LS Sy B R R TE /)
2 FEAT B UL A T v i 1 P B A R AR AR
1B ST
L1 RE#s

I BT A Dy /0N 22 il R M e 8 1 R R /N A2
FEFFRORLA DL A HLBR L 2 W L 4 EURT 4 80 & & 40
Sk 937.50, 298.40, 1.32, 7.10 i 11. 30 g/kg.
A TR T PR 20 B A /N HENE AT A, 22 16SrDNA

J¥ 515387 s 5 GenBank H R BEACAS S 268094 (1T
RRAH R BE K 2] 99. 00 . A= W 2 R P R 25 B0 s AR
S8R 14) A SR M I R A1 BT
1.2 A&t

T T PR R HR Y (140 r/min) 535 7 d J5 .47 %
B RS 3R 5 - K TR 20. 0 g0 (NH,),S0,6.0 g & 1
W 3.0 g Fi 20 20. 0 g i RE#MY 6.0 g NaCl 2.0 g,
K, HPO, 0. 60 g.CaCO; 2.0 g.Z&1%@ 7K 1 000 mL, ¥
INFEREFFUIAL 4~6 cm /NBEJE K o i HERL 5K A
60%6~65% . I I 2 A~ KbHR, B2 Fh i3 A 40 R 5
VD HURER BB 7 C— M) AR BE . —+ M 4b 23 42 1R 3
RHTUR L 1 s 120 WS I 25 08 R0 S/ E R AR A
IRGHFATHEE . 433 THERS J5 %5 0,3,6,9,12,15,18,
21,24,27,30,35 Fl 40 K 7£ HE A0 B B v 3 R AR FE A
FH TR it R0 26 1 P 00 . ) 7 A A 4 (3
d 21 D A B (40 ) BURE , 7E 48 h YT SE B
AR A AR TR 2 MM R 3 K,
1.3 MZEm A X
13,1 mASHBE ZHCHL13], R RIR A
SRV D A A TR R R A
1.3.2 m@#%EWee M R BIOLOG JF
P BRI 2.0 g HEARMOBHICA A 90 mL 8.5 g/L
NaCl Jo %W 1) = i, 180 r/min $£ K E ¥ 25
min, KM 10 58 B9, 8.5 g/L NaCl JCH I
WBHEMBE R 1065, G TIES L. MM EY
BT ECO RO erh, B 4L 150 pl, B3y
ECO MR AR ZHserh . T (2511 CT WA H 7
240 h, W] 45 12 h F] ELISA 52 7 90F M ise 2k 2%
FE 590 nm 4L 1 Y. ECO P A 31 Fh B — fik
TR, Rl B — i R A 3 Uk, TR AN B B AR S T
(AWCD) #1 Shannon 6% (H), AWCD = (C, —
R)/31, :rfr.C, M & B fLAE 590 nm T [ %
FEAE R A IRFLIOL® BEEH ., H=—XP, XInP,,
AP, = (C,—R)/2(C,—R). F®EABIFLLY
#H (AWCD>0. 2 WG 1Z AL e 5 9% R HD >k %R
BETE £ W RSO,
1.3.3 B KA B PE R I e S BEOE R B
B9 7 B EAT o RE BB E PR AT R 3, 5- Al gk
IR A% R B 0 75 00 s 25 0 2B R DA 3R AT R R B 0



136 P BB K 3R AR

537 &

PE B VR “mg/ (g « 737K, B G P T
SE < FI]FH B = i B £ 3 0 5 35 1R A i e DA R AR R
Tt 5 15 PR B “mg/ (g« b7, B b
P B DAZRAR K AR L 0 i %o B, AR A B 3 WAL
1.4 HiEaE

IR BUHE R H Excel (V2003) ,SAS(VS. 1) FiI
SPSS(V12. 0) A #4758 1534 .

2 RS0

2.1 HRESBRPHEEREDHENTH
e B O A [ A S IS 0T M A B A W e 5 A

UREMILFE 1. M 1 AT, MEAR T AN O 32 Y
AR RS R, MR —M 2P
21 TR R 2 TR A Y A B - A AR b A HE
JIE 3L MR — M Ak B AR B K R
FE I (P<C0. 05) s B AN HEAL & B2 b, + M &b 347 4
PACE = T — MRS, FEHENE A, + M4 B2 1R
Bom E— M Ay 1. 66 %, a] D, 42 Fh b & R B 5 AT 2L
Pt vy A A TR AR . MR TR R R MEAE S D
L TR B B P AR T R A (P <0, 01) 5 T
— Mgh #8355 AR AR B 3 (P=>0. 05)

Rl #HEENARHEENAEEREDBESHRKNZE

Table 1

Effects of Streptomyces thermovulgaris on the number of soil microorganisms in different composting processes
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Note: The different small letters in each column represent statistical significance at 0. 05 level. The different big letters in each column re-

present statistical significance at 0. 01 level. The same as below.
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Table 2 Effects of Streptomyces thermovulgaris on the bacteria community functional diversity

in different composting processes
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Fig. 2 Changes of sucrose enzyme activity during composting
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Fig. 3 Changes of protein enzyme activity during composting
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