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Optimization of fermentation conditions for low—temperature and high—efficiency composite microbial system
for corn stover degradation and preliminary development of microbial inocula

HU Hai-hong', SUN Ji-ying", GAO Ju-lin%, WANG Zhen', BAO Nao—gan—chao-Iu', HU Shu-ping?, QING Ge-er'

(1.Agricultural College, Inner Mongolia Agricultural University, Hohhot 010018, China; 2.Vocational and Technical College, Inner Mongolia
Agricultural University, Baotou 014100, China )

Abstract ; Straw—returning to fields is an effective way to increase soil organic matter content and soil fertility, stimulate soil microbial activ—
ity, enhance crop yields and quality, and improve the soil physical and chemical properties. It, therefore, plays a crucial role in promoting a—
gricultural sustainable development. In the spring corn region of northern China, however, maize stover degradation is often slow and is even
not fully complete in the fall and winter seasons because of low temperature, which causes wasting of resources. Thus, it is necessary to de—
velop efficient stover—decomposing bacterium agent for low—temperature conditions. A low—temperature and high—efficiency composite mi-
crobial system, GF-S72, screened from sawdust and degraded corn stover, was developed for degrading corn stover. Result indicated that the
best fermentation was urea of 0.1%, C/N ratio of 20:1, inoculating content of 2%, initial pH of culture medium at 8.0 and liquid medium vol—
ume of 18 mL/150 mL at 10 °C for 6 d. The experiment showed that diatomite was the best carrier, and high—efficient composite bacterium a—
gent for degrading corn stover was prepared at low—temperature. The experiment also showed that the highest efficient microbial inoculants
of corn stover degradation was at 3:1 of bacterial liquid/carrier, 0.05 g/2 g of microbial inoculants /corn stover ratio, 1.42% of moisture con—
tent, 10% of preservation humidity, 15 °C of preservation temperature, and pH 8.2.

Keywords: corn stover; degradation; composite microbial system; fermentation
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Different lowercase letters in figure represent markedly significant

differences in enzyme activity between different treatments(P<0.05). “Son”
—sodium nitrate; “Amm”—ammonium nitrate; Ams”—ammonium sulfate;

“Ure”—Urea; “Pep”—Peptone; “Yep ’—yeast powder. The same below

1 ARG E# GF-S72 KA

Figure 1 Effects of nitrogen sources on growth of strain GF-S72
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Figure 2 Effects of urea concentrations on growth of strain GF-S72
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Figure 3 Effects of carbon nitrogen ratios on growth of
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Figure 4 Effects of incubation conditions on growth of Strain GF-S72
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Table 1 Factors and levels for orthogonal test of GF-S72 for

incubation conditions
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+& 2 FPA Cx G, EXIRBEHIRITERRIREST

Table 2 Statistical results and range analysis of FPA, Cx and C, orthogonal test

FfE41 Column 1 2 3 4 SEIG 25 Experimental result
% ARG B ton C R DAL Carbon N C.
Factor Incubation rate Initial pH Incubation temperature nitrogen ratio
R 1 1 1 1 1 6.067 5.935 4.461
Test No. 2 1 2 2 2 6.543 7.135 3.826
3 1 3 3 3 2.711 2.773 3.815
4 2 1 2 3 5.930 6.194 4.583
5 2 2 3 1 3.468 3.104 3.904
6 2 3 1 2 5.517 6.212 4.280
7 3 1 3 2 2.686 2.506 3.778
8 3 2 1 3 7.986 8.227 4.598
9 3 3 2 1 3.062 3.148 4.114
FPA K 5.106 4.894 6.523 4.199
K, 4971 5.997 5.179 4913
Ks 4.579 3.765 2.954 5.544
R 1.025 2.731 4.068 1.843
Cx K, 5.281 4.879 6.791 4.063
K, 5.169 6.155 5.492 5.284
K; 4.627 4.045 2.795 5.732
R 0.902 2.358 4.245 1.919
C K 4.034 4.276 4.445 4.160
K, 4.256 4.110 4.176 3.961
Ks 4.164 4.068 3.834 4.333
R 0.721 0.706 1.110 0.871
3 FEHMEFLE TIRAMEBER ERTEFEER x4 FEIEEAE TIRAMEMR EXRTETEMRER
Table 3 Degradation of filter paper and stover degradation by Table 4 Degradation of filter paper and corn stover degradation
different carriers under different humidity
— o8 Tk %
ik el AR ety Pan beskoge Degradaton e of o s
Carrier Paper breakage Degradatlon rate
of corn stover 0 +++ 11.46+0.68d
eIt + Kaolin - 62:0.37¢ 10 e 2747+0.5a
FI R Silica +HH+ 3.70.67f 20 B 2154072¢
40 ++ 6.2+0.43e
WA K Tale +HH+ 14.2+0.52d 20 . 3.5040.68f
B L Diatomite e+ 29.4+0.68a CK T 252420 44b
FIFHEL Attapulgite 227039 %5 RRRELE FIREMRE EREFEME
‘&1 Bentonite et 24.4:0.68b Table 5 Degradation of filter paper and corn stover degradation
IZJRBRIERES Calcium carbonate +H++ 12.7+0.49d under different temperature
CK ottt 24.7+0.5% TR/ [V i e 4¢ T K FEFT B A 21 %
T A R - DR AR TR S T AR A0 + 5 UE AR I R % B AT Temperature _Paper breakage Degradation rates of corn stover
o AR AL A+ TR I s BRI ! - 1048=0.77¢
IR LT R UG E . T P A 2231072
Note:No change was marked as —; thinning filter—liquid interface as +; 25 H 17.01x0.86b
transparent filter—liquid interface as ++; fractured filter—liquid interface as 35 + 6.1x0.20d
+++; yellow medium as ++++; darkened and fluffy culture liquor as +++++. 45 - 4.520.65d
CK +H+++ 23.53+0.52b

The same below.
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Table 6 Degradation of filter paper and corn stover degradation at

different ratios of bacterial solution:carrier

L e IE AT KRR/ %
Ratio of bacterial Paper Degradation rates
solution:carrier breakage of corn stover
1:1 ++ 6.48+0.39f
2:1 ++ 5.48+0.771g
3:1 +H+++ 22.50+0.68b
4:1 ++ 5.34+0.55fg
5:1 +++ 9.43+0.70e
6:1 +++ 10.37+0.66de
7:1 ++ 6.82+0.42f
S1:1 ++++ 18.31+£0.47¢
S2:1 +++ 11.37+0.57d
S3:1 +++ 10.31+0.54de
S4:1 ++ 5.38+0.6¢fg
S5:1 + 4.58+0.52¢
S6:1 + 4.65+0.57g
S7:1 - 2.47+0.65h
CK 4+ 24.29+0.54a
T STIRRF AT AL
Note: “S” represents dilution time.
50
IS
s |
§ 40 ,a
T Zar | £ g d
& 4 1 1 H -1 ooty
= & | i |
2| 5
=R [
F 10t |
| |
2
Q) bememeees S S S — S I E— S S S — S IS S — 4
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Figure 5 Corn stover degradation at different agent ratios
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