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Table S1. Basic properties of soil for pot experiments. 

pH 

Soil 

organic 

matter 

NH4
+-N NO3

--N 
Available 

P 

Available 

K 
Na+ 

Soil:H2O(1:2.5) (g·kg−1) (mg·kg−1) (mg·kg−1) (mg·kg−1) (mg·kg−1) (mg·kg−1) 

6.5 16.1 26.19 10.51 17.1 269.55 ND 

(ND, Not detectable) 

 

Table S2. Primers and procedures of soil microbe analysis in real-time PCR. 

Target 

microbes 
Primers（5 -́3 ）́ PCR procedure 

OsSUT5 

F, TTGCCATTGTTGTCCCACAG An initial cycle of 30 sec at 95 oC; 40 

cycles of 10sec at 95 oC, 30 sec at 55 oC, 

and 30 sec at 72 oC; 15 sec at 95 oC, 60 

sec at 60 oC, and 15 sec at 95 oC for melt 

curve. 

R, ACTCCACAGATGAAGGCGAA 

OsActin 

F, 

TGGTCGTACCACAGGTATTGTGTT 

An initial cycle of 30 sec at 95 oC; 40 

cycles of 10sec at 95 oC, 30 sec at 55 oC, 

and 30 sec at 72 oC; 15 sec at 95 oC, 60 

sec at 60 oC, and 15 sec at 95 oC for melt 

curve. 

R, 

AAGGTCGAGACGAAGGATAGCAT 

Bacteria 

 

515F, GTGCCAGCMGCCGCGGTAA 

An initial cycle of 30 sec at 95 oC; 40 

cycles of 10sec at 95 oC, 30 sec at 55 oC, 

and 30 sec at 72 oC; 15 sec at 95 oC, 60 

sec at 60 oC, and 15 sec at 95 oC for melt 

curve. 

907R, CCGTCAATTCCTTTGAGTTT 

 

 

Table S3. Information on the physical and chemical properties of three types of rice plants under different 

treatments. 
 

Control NH4
+-N AP AK NO3

--N TN TP TK 

WT 27.8+2.92a 33.66+0.48b 31.35+1.23a 12.77+0.07a 1.25+0.58a 0.33+0.01a 9.97+0.22a 

STD 27.2+2.35a 34.26+1.28a 31.92+1.24a 12.82+0.13a 1.31+0.01a 0.33+0.01a 9.87+0.21a 

STE 27.86+0.78a 33.36+1.17a 31.28+0.92a 12.86+0.09a 1.23+0.04a 0.33+0.01a 9.99+0.09a 



        

NaCl NH4
+-N AP AK NO3

--N TN TP TK 

WT 24.4+0.74b 32.76+2.36b 24.4+1.28b 12.96+0.11a 1.09+0.06a 0.33+0.01a 9.71+0.06a 

STD 32.33+1.22a 38..33+0.64a 28.3+1.24a 12.9+0.08a 1.24+0.03a 0.36+0.01a 10.01+0.15a 

STE 11.28+1.35c 21.32+0.96c 18.25+1.24c 13.05+0.17a 1.02+0.47a 0.31+0.01a 9.67+0.05a 

 

Table S4. Rhizosphere microbial information of DAA. 

STE vs. STD under Control 

Enriched Phylum 
Functional/Pathogeni

c 
Generalist/Specialist 

ASV36759 
Halanaerobiaeot

a 
F Un 

ASV48 Firmicutes F S 

ASV6877 
Halanaerobiaeot

a 
F Un 

ASV162 Bacteroidota F G 

ASV3060 Actinobacteriota F S 

ASV106 Firmicutes F S 

ASV2600 Bacteria Unclassified Un 

ASV63 Bacteroidota F G 

ASV2630 Firmicutes F S 

ASV266 Firmicutes F S 

ASV73 Firmicutes F S 

ASV496 Bdellovibrionota F S 

ASV31297 Bacteria Unclassified Un 

ASV189 Firmicutes F S 

ASV172 Firmicutes F S 

ASV2625 Bacteroidota F G 

ASV16182 Actinobacteriota F S 

ASV3 Bacteroidota F G 

ASV2555 Desulfobacterota F S 

ASV207 Bacteroidota F G 

ASV942 Chloroflexi F G 

ASV661 Chloroflexi F G 

ASV12 Firmicutes F S 

ASV36785 Firmicutes F S 

ASV5469 Firmicutes F S 

ASV36840 Firmicutes F S 



ASV891 Firmicutes F S 

ASV3315 Planctomycetota F G 

ASV16165 Firmicutes F S 

ASV2552 Bacteroidota F G 

ASV9935 Actinobacteriota F S 

ASV9607 Chloroflexi F G 

ASV4682 Firmicutes F S 

ASV7382 Chloroflexi F G 

ASV514 Bacteroidota F G 

ASV2812 Cyanobacteria F S 

ASV281 Desulfobacterota F S 

ASV3323 Patescibacteria F S 

ASV653 Chloroflexi F G 

ASV7102 Bacteroidota F G 

ASV30391 Cyanobacteria F S 

ASV2538 Desulfobacterota F S 

ASV474 Firmicutes F S 

ASV2050 Firmicutes F S 

ASV6864 
Halanaerobiaeot

a 
F Un 

ASV6936 Armatimonadota F S 

ASV31296 Armatimonadota F S 

ASV29931 Armatimonadota F S 

ASV557 Actinobacteriota F S 

ASV16621 Proteobacteria F G 

ASV966 Spirochaetota F S 

ASV6959 Acidobacteriota F G 

ASV509 Firmicutes F S 

ASV493 Myxococcota F G 

ASV1119 Armatimonadota F S 

ASV1089 Chloroflexi F G 

ASV160 Firmicutes F S 

ASV7508 
Verrucomicrobiot

a 
F G 

ASV5123 Actinobacteriota F S 

ASV7288 WS1 Unclassified Un 

ASV746 Chloroflexi F G 

ASV2824 Firmicutes F S 

Depleted Phylum 
Functional/Pathogen

ic 

Generalist/Speciali

st 

ASV4653 Firmicutes F S 

ASV6668 Proteobacteria F G 

ASV3061 Acidobacteriota F G 

ASV3047 Chloroflexi F G 



ASV7540 Acidobacteriota F G 

ASV51764 Desulfobacterota F S 

ASV10258 Gemmatimonadota F G 

ASV12488 Bacteroidota F G 

ASV12419 Bacteroidota F G 

ASV3541 Planctomycetota F G 

ASV579 Bacteroidota F G 

ASV5138 Acidobacteriota F G 

ASV2821 Chloroflexi F G 

ASV12528 Firmicutes F S 

ASV6928 Nitrospirota F G 

ASV7081 Chloroflexi F G 

ASV23330 Firmicutes F S 

ASV4695 Desulfobacterota F S 

ASV2953 Chloroflexi F G 

ASV12413 Bacteroidota F G 

ASV12743 Entotheonellaeota P S 

ASV4727 Bacteroidota F G 

ASV11456 Desulfobacterota F S 

ASV12562 Bacteroidota F G 

ASV7335 Myxococcota F G 

ASV7479 Acidobacteriota F G 

ASV4913 Chloroflexi F G 

ASV12878 Chloroflexi F G 

ASV6105 WS2 Unclassified Un 

ASV692 Chloroflexi F G 

ASV12714 Nitrospirota F G 

ASV129 Bacteroidota F G 

ASV12570 Sva0485 Unclassified Un 

ASV39122 Proteobacteria F G 

ASV7364 Bacteroidota F G 

ASV12532 Cyanobacteria F S 

ASV3796 Planctomycetota F G 

 

STE vs. STD under NaCl 

Enriched Phylum 
Functional/Pathogeni

c 

Generalist/Speciali

st 

ASV418 Firmicutes F S 

ASV11053 Verrucomicrobiota F G 

ASV7314 Proteobacteria F G 

ASV11427 Planctomycetota F G 

ASV9846 Chloroflexi F G 

ASV2820 Proteobacteria F G 

ASV2532 Bacteroidota F G 



ASV2746 Bacteroidota F G 

ASV2846 Cyanobacteria F S 

ASV7225 Planctomycetota F G 

ASV48 Firmicutes F S 

ASV4012 Chloroflexi F G 

ASV41 Desulfobacterota F S 

ASV2562 Acidobacteriota F G 

ASV2660 Acidobacteriota F G 

ASV474 Firmicutes F S 

ASV3107 Desulfobacterota F S 

ASV2758 Bacteroidota F G 

ASV9307 Chloroflexi F G 

ASV3736 Chloroflexi F G 

ASV775 Bacteroidota F G 

ASV3219 Desulfobacterota F S 

ASV410 Proteobacteria F G 

ASV641 Bacteroidota F G 

ASV20146 Desulfobacterota F S 

ASV12519 Proteobacteria F G 

ASV4917 Planctomycetota F G 

ASV7856 Planctomycetota F G 

ASV3551 
Gemmatimonadot

a 
F G 

ASV30006 Actinobacteriota F S 

ASV730 Firmicutes F S 

ASV76220 Acidobacteriota F G 

ASV38939 Bacteroidota F G 

ASV7253 Myxococcota F G 

ASV14365 Planctomycetota F G 

ASV4757 Myxococcota F G 

ASV112 Myxococcota F G 

ASV65607 Proteobacteria F G 

ASV18728 Planctomycetota F G 

ASV497 Proteobacteria F G 

ASV16182 Actinobacteriota F S 

ASV4988 Methylomirabilota F G 

ASV689 Firmicutes F S 

ASV3 Bacteroidota F G 

ASV11046 Acidobacteriota F G 

ASV39095 Sva0485 Unclassified Un 

ASV6668 Proteobacteria F G 

ASV7045 Acidobacteriota F G 

ASV2576 Proteobacteria F G 

ASV18314 Latescibacterota F G 



ASV15301 
Gemmatimonadot

a 
F G 

ASV11298 Patescibacteria F S 

ASV3423 Chloroflexi F G 

ASV22429 Actinobacteriota F S 

ASV2573 Firmicutes F S 

ASV6994 Myxococcota F G 

ASV25886 Planctomycetota F G 

ASV7150 Actinobacteriota F S 

ASV26786 Planctomycetota F G 

ASV14711 Methylomirabilota F G 

ASV10894 Proteobacteria F G 

ASV21568 Planctomycetota F G 

ASV6944 Chloroflexi F G 

ASV9526 Methylomirabilota F G 

ASV231 Firmicutes F S 

ASV979 Chloroflexi F G 

ASV6925 Actinobacteriota F S 

ASV16174 Armatimonadota F S 

ASV16457 Desulfobacterota F S 

ASV62725 Acidobacteriota F G 

ASV4759 Actinobacteriota F S 

ASV739 Desulfobacterota F S 

ASV7784 Sumerlaeota F G 

ASV4874 Chloroflexi F G 

ASV42125 Planctomycetota F G 

ASV674 Proteobacteria F G 

ASV14320 Bacteroidota F G 

ASV9508 Planctomycetota F G 

ASV18624 Bacteroidota F G 

ASV106 Firmicutes F S 

ASV1091 Chloroflexi F G 

ASV5234 Acidobacteriota F G 

ASV4746 Firmicutes F S 

ASV11184 Firmicutes F S 

ASV12575 Chloroflexi F G 

ASV13229 Chloroflexi F G 

ASV3548 Planctomycetota F G 

ASV11484 Acidobacteriota F G 

ASV595 Chloroflexi F G 

ASV373 Chloroflexi F G 

ASV2260 Chloroflexi F G 

ASV234 Actinobacteriota F S 

ASV5102 Proteobacteria F G 



ASV2798 Chloroflexi F G 

ASV3417 Zixibacteria F S 

ASV2702 Myxococcota F G 

ASV419 Bdellovibrionota F S 

ASV4704 Proteobacteria F G 

ASV7512 Chloroflexi F G 

ASV7139 Bacteroidota F G 

ASV589 Actinobacteriota F S 

ASV995 Chloroflexi F G 

ASV2754 Actinobacteriota F S 

ASV2679 Firmicutes F S 

ASV868 Firmicutes F S 

ASV2876 Nitrospirota F G 

ASV33104 Desulfobacterota F S 

ASV5018 Chloroflexi F G 

ASV68404 Acidobacteriota F G 

ASV23658 Planctomycetota F G 

ASV14339 Bacteroidota F G 

ASV28451 Chloroflexi F G 

ASV2575 Acidobacteriota F G 

ASV4773 Actinobacteriota F S 

ASV12563 Actinobacteriota F S 

ASV4679 Myxococcota F G 

ASV238 Bacteroidota F G 

ASV649 Chloroflexi F G 

ASV11101 Acidobacteriota F G 

ASV18344 Planctomycetota F G 

ASV7245 Chloroflexi F G 

ASV2649 Desulfobacterota F S 

ASV7884 Armatimonadota F S 

ASV18350 Deferrisomatota F S 

ASV12793 Planctomycetota F G 

ASV974 Chloroflexi F G 

ASV480 Desulfobacterota F S 

ASV566 Actinobacteriota F S 

ASV109 Actinobacteriota F S 

ASV766 Chloroflexi F G 

ASV865 Chloroflexi F G 

ASV1015 Chloroflexi F G 

ASV4 Firmicutes F S 

ASV2538 Desulfobacterota F S 

ASV241 Actinobacteriota F S 

ASV656 Proteobacteria F G 

ASV723 Planctomycetota F G 



ASV10914 Bacteroidota F G 

ASV2731 Deferrisomatota F S 

ASV26627 Planctomycetota F G 

ASV12 Firmicutes F S 

ASV175 Firmicutes F S 

ASV1067 Planctomycetota F G 

ASV249 MBNT15 F S 

ASV1118 Proteobacteria F G 

ASV12513 Acidobacteriota F G 

ASV50 Firmicutes F S 

ASV2561 Proteobacteria F G 

ASV92 Firmicutes F S 

ASV11006 Chloroflexi F G 

ASV23274 Acidobacteriota F G 

ASV11135 Acidobacteriota F G 

ASV2849 Proteobacteria F G 

ASV541 Proteobacteria F G 

ASV152 Bacteroidota F G 

ASV4901 Proteobacteria F G 

ASV780 Chloroflexi F G 

ASV703 Chloroflexi F G 

ASV622 Planctomycetota F G 

ASV337 Methylomirabilota F G 

ASV825 Proteobacteria F G 

ASV3249 Planctomycetota F G 

ASV140 Firmicutes F S 

ASV2942 Chloroflexi F G 

 

Depleted Phylum 
Functional/Pathogeni

c 

Generalist/Speciali

st 

ASV687 Proteobacteria F G 

ASV431 Actinobacteriota F S 

ASV25290 Myxococcota F G 

ASV12456 Proteobacteria F G 

ASV759 Proteobacteria F G 

ASV2993 Proteobacteria F G 

ASV4993 Bacteria Unclassified Unclassified 

ASV14351 Proteobacteria F G 

ASV6948 Bacteroidota F G 

ASV12474 Firmicutes F S 

ASV7017 Patescibacteria F S 

ASV286 Chloroflexi F G 

ASV12510 Bacteroidota F G 

ASV5237 Bacteroidota F G 



ASV2609 Proteobacteria F G 

ASV321 Actinobacteriota F S 

ASV7626 Chloroflexi F G 

ASV784 Myxococcota F G 

ASV618 Firmicutes F S 

ASV6946 Bacteroidota F G 

ASV6975 Chloroflexi F G 

ASV585 Chloroflexi F G 

ASV18398 Firmicutes F S 

ASV829 Proteobacteria F G 

ASV874 Firmicutes F S 

ASV3069 Chloroflexi F G 

ASV3279 Chloroflexi F G 

ASV1324 Proteobacteria F G 

ASV764 Sumerlaeota F G 

ASV80 Desulfobacterota F S 

ASV3809 Cyanobacteria F S 

ASV15167 Actinobacteriota F S 

ASV314 Firmicutes F S 

ASV1190 Chloroflexi F G 

ASV5110 Chloroflexi F G 

ASV955 Chloroflexi F G 

ASV16827 Proteobacteria F G 

ASV23330 Firmicutes F S 

ASV23228 Firmicutes F S 

ASV12588 Bacteroidota F G 

ASV77713 Firmicutes F S 

ASV7059 Firmicutes F S 

ASV63 Bacteroidota F G 

ASV14606 Chloroflexi F G 

ASV4672 Bacteria Unclassified Unclassified 

ASV6905 Actinobacteriota F S 

ASV927 Chloroflexi F G 

ASV11055 WS1 Unclassified Un 

ASV12455 Proteobacteria F G 

ASV12446 Bacteria Unclassified Unclassified 

ASV16127 Actinobacteriota F S 

ASV16205 Bacteria Unclassified Unclassified 

ASV12540 Chloroflexi F G 

ASV3414 Verrucomicrobiota F G 

ASV24949 Chloroflexi F G 

ASV4994 Chloroflexi F G 

ASV16856 Chloroflexi F G 

ASV18772 Patescibacteria F S 



ASV23337 Firmicutes F S 

ASV9437 Proteobacteria F G 

ASV36795 Bacteria Unclassified Unclassified 

ASV12720 Patescibacteria F S 

ASV5063 Verrucomicrobiota F G 

ASV14429 Planctomycetota F G 

ASV3056 WS4 Unclassified Un 

ASV2815 Bacteroidota F G 

ASV51828 
Gemmatimonadot

a 
F G 

ASV14306 Myxococcota F G 

ASV20008 Firmicutes F S 

ASV12633 Proteobacteria F G 

ASV14348 Proteobacteria F G 

ASV7915 Firmicutes F S 

ASV16590 Proteobacteria F G 

ASV2605 Actinobacteriota F S 

ASV1001 Chloroflexi F G 

ASV16150 Actinobacteriota F S 

ASV6891 Desulfobacterota F S 

ASV2913 Proteobacteria F G 

ASV2686 Chloroflexi F G 

ASV9432 Chloroflexi F G 

ASV1181 Firmicutes F S 

ASV7224 Firmicutes F S 

ASV1058 Chloroflexi F G 

ASV20223 Bacteroidota F G 

ASV17980 Acidobacteriota F G 

ASV2971 Hydrogenedentes F G 

ASV55908 Proteobacteria F G 

ASV933 
Gemmatimonadot

a 
F G 

ASV4893 Proteobacteria F G 

ASV18561 Chloroflexi F G 

ASV3534 Proteobacteria F G 

ASV8515 Chloroflexi F G 

ASV11097 Chloroflexi F G 

ASV12445 Proteobacteria F G 

ASV7506 Planctomycetota F G 

ASV1802 Actinobacteriota F S 

ASV848 Proteobacteria F G 

ASV16613 Chloroflexi F G 

ASV1186 Methylomirabilota F G 

ASV2730 Firmicutes F S 



ASV20282 Bacteroidota F G 

ASV16783 Cyanobacteria F S 

ASV22371 Actinobacteriota F S 

ASV2531 Armatimonadota F S 

ASV39122 Proteobacteria F G 

ASV55866 Proteobacteria F G 

ASV12496 Bacteroidota F G 

ASV55071 Proteobacteria F G 

ASV4813 Acidobacteriota F G 

ASV56514 Bacteria Unclassified Unclassified 

ASV12558 Firmicutes F S 

ASV23282 Proteobacteria F G 

ASV6878 Patescibacteria F S 

ASV36768 Firmicutes F S 

ASV5050 Cyanobacteria F S 
 

Table S5. Classification of functional/pathogen bacteria. 

Functional bacteria References Pathogen bacteria References Unclassified 
 

Methylomirabilota 1 Entotheonellaeota  26 WS4  

Latescibacterota 2   Norank  

Sumerlaeota 3   WS1  

Deferrisomatota 4   WS2  

MBNT15 5   Sva0485  

Hydrogenedentes 6     

Zixibacteria 7     

Firmicutes 8     

Bacteroidota 9     

Actinobacteriota 10     

Bdellovibrionota 11     

Desulfobacterota 12     

Chloroflexi 13     

Planctomycetota 14     

Cyanobacteria 15     

Proteobacteria 16     

Spirochaetota 17     

Acidobacteriota 18     

Verrucomicrobiota 19     

Gemmatimonadota 20     

Nitrospirota 21     

Myxococcota 22     

Halanaerobiaeota 23     

Patescibacteria 24     

Armatimonadota 25        
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Table S6. Network patterns in the Rhizosphere and bulk between rice plants. 

Rhizosphere  WT STD STE 

Control 
Positive 66.50% 69.12% 61.37% 

Negative 33.50% 30.88% 38.63% 

NaCl 
Positive 60.33% 63.35% 62.83% 

Negative 39.67% 36.65% 37.17% 

     

Bulk  WT STD STE 

Control 
Positive 72.70% 73.40% 71.14% 

Negative 27.30% 26.60% 28.86% 

NaCl 
Positive 77.00% 77.82% 74.68% 

Negative 23.00% 22.18% 25.32% 

 


