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Abstract: Soil health is the central theme of sustainable agricultural development. Soil microorganisms cooperatively drive the
soil life system by regulating soil ecological functions, environmental functions and immunologic functions, which are the keys to

maintaining soil health. Understanding the mechanisms of soil microorganisms mediated soil health is essential to effectively
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utilize these core microorganisms to maintain and improve soil health. Thus, soil functions, such as soil carbon cycling, nutrient
cycling, soil structure regulation, plant disease and insect inhibition and contamination control mediated by soil microorganisms
are reviewed to summarize their roles in maintaining or enhancing soil health. Furthermore, as a sensitive indicator of soil health,
the roles of soil microorganisms in soil health indication and warning were also studied. Research about mining, construction and
application of the core microbiome information database that drives the specific function of soil health and multiple biological
processes should be strengthened in the future. This will help to provide a scientific basis for improving the function of
agricultural soil ecosystems using soil microorganisms, maintaining soil health and soil sustainable development.

Key words: Soil microorganism; Soil health; Soil function; Biomarker
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Table 1 Main CO, fixation pathways of CO, fixing microorganisms common in soils*"" %!
bl i8] KEGG
CO, [l 1t P
Functional Yrtig ookl
CO, fixation pathways Key enzyme
genes KEGG modules
Calvin f§3F (i SRR IBEIR 2R ) chbL 1, 5-THERRAZ IR ACHE / in4E MO00165-M00167
Calvin cycle chbM Ribulose-1, 5-bisphosphate carboxylase
( The reductive pentose phosphate cycle )
(TCA JEFN (il JFATBRRR I 3E ) kord  TNERR: BREDEAREIER; 2-80 " mEaH; M00173
rTCA cycle ( Reductive citrate cycle ) KorB BEFIMEAAAG : AR & R
aclA/B Pyruvate: Ferredoxin oxidoreductase; 2-oxoglutarate
oord synthase; succinyl-CoA: citrate synthase

DC/4-HB G ( ZIRER/A-FHET G ) / TN T -CoA TR ; WM BETN IR MOR LI s TN M00374

DC/4-HB cycle TRE T ; 4-F83E TRREEIL-CoA /K

( dicarboxylate-hydroxybutyrate cycle ) Malonyl-CoA reductase; Phosphoenolpyruvate
carboxylase; Pyruvate synthase; 4-Hydroxybutyryl-CoA
dehydratase
3-HP/4-HB i35 ( 3-F RN /4-F 0 T BRIGF ) atoB LTI A/BEEE A FRAILEE; MO00375
3-HP/4-HB cycle A-FRHET BRI K
( 3-hydroxypropionate/4-hydroxybutyrate cycle ) Acetyl-CoA/propionyl-CoA carboxylase;
4-Hydroxybutyryl-CoA dehydratase
3-HP fEE6 ( 3-F2IEN IR WUE R ) atoB TN B A/TBEA G A & RSB MO00376
3-HP cycle ( 3-hydroxypropionate cycle ) pecA fif A Z4f7 /8- F BL S S MEHE T A/FTSEMEGTE A 247 1
Malonyl-CoA reductase; propionyl-CoA synthase;
Malyl-CoA/B-methylmalyl-CoA/citramalyl-CoA lyase

Wood-Ljungdahl i % (i85 Z BEAHEE A &4 ) acsB LB A G E/CO M A B M00377

Wood-Ljungdahl pathway fhs acetyl-CoA synthase/CO dehydrogenase

( reductive acetyl-CoA pathway ) acsA
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Table 2 Microbial mediated soil P cycling process and involved functional genes'***"!

KEGG B Z [
e AN
he s Gt 3 B g
Functional
Functional groups Protein KEGG orthology
gene
numbers
TCHLBE s gcd i 25 11 25 0 L S K00117
P solubilization quinoprotein glucose dehydrogenase ( PQQGDH )
ppx SM) 22 RBERR G/ S 4 -5'- = WERR , 3'- MR SRR il K01524
exopolyphosphatase/guanosine-5'-triphosphate, 3'-diphosphate pyrophosphatase
pqqB N g% s IR 5 WA 11 B K06136
Pyrroloquinoline quinone biosynthesis protein B
pqqC L g5 s AR RE 5 1 il K06137
Pyrroloquinoline-quinone synthase
AHLBET 1L phoC PR LA R I /

P mineralization phoN Acid phosphatase K09474
aphA K03788
olpA K01078
phoD T A Tl 2 Tl KO01113
phoA Alkaline phosphatase K01077
phoX K07093
appA 4-Fi5 1R I K01093

4-phytase
phy 3-Hif PR I K01083

3-phytase
ugpQ T Bk — R G KO01126

glycerophosphoryl diester phosphodiesterase ( cytoplasmic )
phnJ C-P L MY HE K06163
C—P lyase subunit ( PhnJ )
phnX TR g ity K05306
Phosphonatase
WiH a2 el pit IR ER TCHLI B Ik K03306
P transportation Phosphate inorganic transporter
and uptake pstA/B B LA R 12 R 5t K02038
Phosphate-specific transport system
ugpB/C T R R A i A K05813/K05816

sn-glycerol 3-phosphate transport system
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Fig. 4 The main mechanism of microbial mediation in soil heavy metal passivation
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