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Study on degradation of corn stalk by decomposing microbial inoculants
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BORJIGIN Naoganchaolu, WANG Zhen, HU Shuping, GAO Lin, HU Haihong
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Abstract: [Objective] The present study evaluated the impact of different microbial inoculants on de-
grading process of corn stalk, characteristics of nutrients release, physical and chemical properties, nutri-
ents, humic substances and soil enzyme activities to provide basis for the utilization of corn stalk decompo-
sing in low temperature region and reasonable use of organic resources. [Method]) In this study,corn stalk
was used as organic substrates, GF-20 complex mircrobial inoculants at low temperature,and Zhongnonglv-
kang organic matter-decomposing inoculant and Shiming biological fermentation inoculant were cultured in

incubator under dark condition at 10 ‘C for 60 d. Five treatments were used including soil+ corn stalk+
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free inoculant (CK),soil+ free corn stalk+free inoculant (B),soil+ corn stalk+ GF-20 inoculant (GF),
soil+corn stalk+Lvkang inoculant (LK) ,and soil+ corn stalk+ Shiming inoculant (SM). Then, the corn
stalk decomposing rate,nutrient release rate,changes in contents of organic matter, alkalystic N, available
P,available K and humic acid,and soil enzyme activities were determined. Furthermore, the correlation be-
tween soil enzyme activity and available nutrient content after applying straw degradation inoculants was
analyzed. [Result] The degradation of corn stalk and nutrient release rates were increased under dark con-
dition at 10 °C ,and soil available nutrient content and soil enzyme activities were enhanced with the best re-
sults by GF-20. After 60 days,straw degradation rate of GF was 36. 75% , which was 9. 78%,9. 92% and
16. 38% higher than that of LK,SM and CK, respectively. Treatments GF significantly improved the soil
enzyme activities and the transformation of soil materials. The soil alkalystic N,available P and available K
contents were 94. 10, 14. 95 and 38. 36 mg/kg, which were significantly higher than those in other treat-
ments. The total carbon content of GF was 21. 99 g/kg,1. 76—3. 68 g/kg higher than other treatments and
the HI was 1. 43,0. 14—0. 45 higher than other treatments. Correlation analysis results show that applying
straw decomposition inoculants, soil enzyme activity and available nutrients content were significantly or
extremly significantly correlated. [ Conclusion)] Microbial inoculants GF-20 could significantly promote

straw decomposition,and improve soil nutrients and soil enzyme activities under dark condition at 10 C.

Key words: corn stalk decomposing microbial inoculants at low temperature; nutrient release;soil nutri-

ents; humic substance;soil enzyme activity
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(under dark condition at 10 °C)
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Fig.2 Effect of three different microbial inoculants on nutrient release rates of corn stalk (under dark condition at 10 °C)
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Table 1 Changes in soil nutrients with three different microbial inoculants
(under dark condition at 10 °C for 60 d) mg/kg
i R] /d b3 R A A AR AL
Time Treatment Alkalystic N Available P Available K
GF 73.43+1.06 a 14.14+0.47 a 35.2840.47 a
LK 68.86+3.13 be 12.854+0. 84 ab 34,0940.87 a
15 SM 69.25+2.67 b 11.97+1.03 ab 34.884+1.31 a
CK 66.54+1.64 ¢ 11.82+0.79 ab 34.99+1.10 a
B 66.51+£2.75 ¢ 11.29+0.73 b 33.484+1.47 a
GF 86.884+1.31 a 14.654+0. 60 a 37.0241.42 a
LK 79.36+3.20 b 13.124+0.52 ab 36.95+0.88 a
30 SM 81.2740.61 ab 13.75+0.76 a 35.99+1.44 ab
CK 75.76£3.04 b 13.13+£0.35 ab 35.4841.39 ab
B 66.80+1.08 ¢ 11.504+1.00 b 33.5941.37b
GF 92.27+0.31 a 14.83+1.66 a 38.01%1.50 a
LK 84.524+0.92 b 13.32+0.38 a 37.23+1.22 a
45 SM 87.484+1.37b 14.04+£1.90 a 36.9940.40 a
CK 78.68+0.62 ¢ 13.33+1.30 a 36.2640. 64 ab
B 67.95+1.39d 11.314+0.83 a 34.25+1.03 b
GF 94.10£0.91 a 14.95+1.45 a 38.3640.93 a
LK 87.97+2.28 b 13.3640. 49 ab 37.3940.59 a
60 SM 91.45+1.31 ab 14.004+1.59 ab 36.9540.72 ab
CK 80.7940.19 ¢ 13.06+0.78 ab 35.80+1.51 ab
B 66.21+1.42 d 10.80+0.31 b 34,124+1.73 b

TE B A AR R (0=5) o RSB R AR A R /NG RO 28 5 B 3 (P<<0. 05) . R KA.

Note;Data are “mean— standard” deviation (n=5). Different lowercase letters indicate significant difference (P<Z0.05). The same below.
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Table 2 Total carbon and decomposition humic characteristics of corn stalk with three different microbial
inoculants (under dark condition at 10 ‘C for 60 d)
HHL/ JEFE iRk (HS)/ B (HA) / B (FA)/
A3 (g kg™ (g kg™ 1) (g kg™ (g kg™ ") HI
Treatment Total carbon Humic substances Humic acids Humin (HA/FA)

GF 35.39£2. 14 a 21.99£0.99 a 3.3140.26 a 13.98+1.47 a 1.43£0.04 a
LK 34.38+1.98 a 20.23+1.49 a 3.2640.36 a 12.91+1.43 a 1.29+0.18 a
SM 34.36+0.97 a 19.94+1.32 a 3.634+0.93 a 11.81+3.10 ab 1.2840.13 a
CK 34.08+0.82 a 19.91+0.36 a 3.7040.49 a 11.96+1.32 b 1.1540.02 a
B 33.02£0.22 a 18.31%2.14 ¢ 4.02£1.14 a 10.60+1.44 b 0.98+0.13 a
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Dynamics of soil enzyme activities after application of three different microbial inoculants
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Table 3 Pearson correlation coefficients between soil nutrients and soil enzyme
activities after application of microbial inoculants
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