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Effect of complex microbial agent on the soil bacterial communities in
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XIAO Rong'? DENG Shu'*

Abstract: [Objective] To investigate the influence of complex microbial agent on the soil bacterial
populations in apple replanted orchard. [Methods] After the treatment with complex microbial agent,
soil specimens were sampled from new crop and replanted apple orchard then analyzed by the method
of automated ribosomal intergenic spacer analysis to monitor the bacterial community. [Results] Two
years after treatment with complex microbial agent, the operational taxonomic units (OTUs) and
Shannon-Wiener diversity index of replanted orchard was 250 and 4.44, respectively. In comparison,
corresponding values were 234 and 3.81 in new crop orchard. One-Way ANOSIM analysis further
showed that the difference coefficient was 0.108 3 and 0.084 3 respectively. In addition, the new crop
and replanted orchard shared 89 core OTUs, and had a moderate similarity (corresponding Jaccard
community similarity coefficient was 0.47). [Conclusion] The application of complex microbial agent
could improve the soil microbial diversity and benefits to the recovery of the soil microbial ecosystem
in replanted orchard.

Keywords: Complex microbial agent, Apple replanted orchard, Soil bacterial communities
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Figure 1 Examples of soil microbial molecular fingerprint
F: A B 20cm 125 B: WA S0em +)2; C: X 20em £)2; D: XM 50 cm 12,

Note: A: 20 cm soil layer of microbial inoculant treatment; B: 50 cm soil layer of microbial inoculant treatment; C: 20 cm soil layer of the
normal control; D: 50 cm soil layer of the normal control.
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Figure 2 Analysis of OTUs after the treatment with complex microbial agent
TE: 1 WAREE 20 om )25 20 XA 20 em +2; 3 BWALHE 50 em 125 4: XS0 em £)25 5. WAAFICRNR); 6: RHRCKR
7 1JR).

Note: 1: 20 cm soil layer of microbial inoculant treatment; 2: 20 cm soil layer of the normal control; 3: 50 cm soil layer of microbial
inoculant treatment; 4: 50 cm soil layer of the normal control; 5: Microbial inoculant treatment (regardless of soil layer); 6: The normal

control (regardless of soil layer).
4.6
4.23 4.44 3.81
2 3 4 5 6

Different treatments

5. 428

Shannon-Weiner index

3 WEMEFILIEE Shannon-Weiner 1557
Figure 3 Analysis of Shannon-Weiner indexes after compound microbial inoculant treatment
e 1 EAFE 20 cm H)2; 2. S 20em )2 3. BN S0em +)2; 4. ¥ S0em 1)2; 5. BB S1LE); 6. XIHCN
1))
Note: 1: 20 cm soil layer of microbial inoculant treatment; 2: 20 cm soil layer of the normal control; 3: 50 cm soil layer of microbial

inoculant treatment; 4: 50 cm soil layer of the normal control; 5: Microbial inoculant treatment (regardless of soil layer); 6: The normal
control (regardless of soil layer).
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Figure 4 Analysis of core and specific OTUs in treated and normal control soils
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Table 1 Preference of the treated and normal control apple trees

‘ " B BB JE KK
FEAS jH;i]_ LA LIGES Total number of branches Length of
Sample Trunk girth  Number of new  Length of new clongated
P (cm) branch shoots (cm) 1953 s R branch%:s ()
Long branch  Middle branch  Short branch
AbFH Treatment 19.80A 6.2A 106.00A 19.6a 23.0a 98.0A 60.48a
XTHE Control 15.82B 3.8B 90.13B 17.2a 17.6b 66.8B 55.44b

T FFIARFEREFEAGRLE 0.01 KF BB, RE/NEFEAREETE 0.05 KT B2 5 R

Note: Different letters (A, B) and (a, b) in the same column means the significant difference at 0.01 and 0.05 levels.
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