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Abstract: [ Objective] Potassium-solubilizing bacteria (KSB) are considered key plant growth-promoting bacteria for the
sustainable development of ecological agriculture due to their unique advantage of potassium solubilization. To fully explore
the resources of potassium-solubilizing bacteria in the environment, the changes in the characteristics of soil potassium-
solubilizing bacterial communities were investigated in this study under various enrichment strategies. [Methods] By using
a potassium-solubilizing bacteria enrichment medium (KM),with a bacterial enrichment medium (BM) as a control, the study
employed liquid (L) and solid (S) culture methods to continuously enrich and culture potassium-solubilizing bacteria in the test
soil samples through three consecutive passages (1st, 2nd, and 3rd). The culturable microbial enrichments from each passage
were collected, and high-throughput sequencing technology was used to analyze the 16S rRNA genes in the soil background
and the enrichments. This analysis aimed to evaluate the proportion of culturable bacteria or potassium-solubilizing bacteria in
the soil background bacterial community, as well as the community composition and diversity patterns under different
enrichment strategies. [Results] The results indicated that the bacterial diversity enriched by both media BM and KM was
significantly lower than that in the background soil and the bacterial diversity in KM enrichments was significantly higher than
that in BM enrichments. A total of 17 phyla, 38 classes, 91 orders, 145 families, and 267 genera of bacteria were detected in
both L-KM and S-KM enrichments, with the most significant proportion at the phylum level accounting for approximately
29.31% of the soil background bacteria. The number of bacterial taxa enriched with L-KM medium was higher than S-KM at
all levels. At the phylum level, the dominant phyla in L-KM were Firmicutes and Proteobacteria while in S-KM, the dominant
phyla were Actinobacteriota and Proteobacteria. At the genus level, groups with distinct physiological and metabolic
characteristics were enriched through three consecutive passages. Among them, the dominant genera in L-KM were
Aminobacter, Chelatococcus, Cupriavidus, Hydrogenophilus, Microvirga, Paenibacillus, and Phenylobacterium. The only
genus in S-KM that overlapped with L-KM was Cupriavidus, while other dominant genera included Burkholderia, Luteibacter,
Massilia, Pseudomonas, and Ralstonia. Compared with known potassium-solubilizing bacteria databases, only 50 known
genera were enriched in the KM medium, while unknown potassium-solubilizing bacteria accounted for over 81%. Using null
model inversions to analyze the bacterial community assembly process during continuous passaging enrichment under different
media, it was found that deterministic processes dominated the changes in community structure from the soil suspension
inoculation to the first-generation media, while stochastic processes, mainly genetic drift, governed the intergenerational
bacterial community succession. [Conclusion] These results indicate that the composition and form of the medium are the
main factors influencing the culturable potassium-solubilizing bacterial community, but continuous passaging enrichment does
not lead to homogenization and simplification of the community structure. A relatively large number of both known and
unknown potassium-solubilizing bacterial genera can be obtained under different enrichment strategies and used to enrich the
existing resource bank of potassium-solubilizing bacteria. This can provide valuable insights for further development and
utilization of these bacteria.
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T AL VB B TRV HEAT B 4R 0 B I, R 70 REWSIEIL 3 ORI U AE M B S B KR I, (H SRR
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1.1 K HiEHA
TIETF 2019 5 11 HRBILVEH R TTE/KX S Y8 (27°47'N, 115°7E) , RMHRHEKEL. R
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PR RS, F A RESHE S 38, ISR R R4, i 2 mm 0, RSHBARERNE L
FEZ) 1kg, 4°CIRAMF. +3E pHS5.89, HHLES & 20.78 g-kg!, BHARE & & 173.95 mg-kg!, A4S
= 108.67 mg-kg'.

1.2 HIEMEAAEF MR = LR

1.2.1 BrRdelAl 3 RR A DL R UM G s i AT A R = 4 . A 1 s SE s 3R &L (S-BMD &
BN ETE: FRE 3.0g. EAM 10.0g. NaCl5.0g. FfE 18.0 g, M/KEZRZE 1000 mL, jid&E
& NaOH VRIS pH 2 7.2~7.4. AR S 5574 (L-BM) BRAMABES, HRETS B
R [ A 1 R A ]

[ A RGN B B R TR 3L (S-KMD E RS EHE 10.0 g BERRE 8N 1.0 g, BRIREZ 0.5 g4
TREREE 1.0 g« TEREE 0.2 g BRFRIEEL 0.03 g BRERES 2.5 g #HK A 10.0 g BfiE 18.0 g, HNZ&TH
KA 1000 mL, pH TR 7.0~7.5, BARAEGNE & EE 77 (L-KM) FEHK5: B 10.0
g LUKBREREE 0.5 g FRFREY 02 g« EALEN 0.1 g BRFRES 0.1 g. #IKAH 5.0 g, TI/KERZE 1000
mL, pH W % 7.0~7.5. Ha R EE B FAEE T mEKE#H, 115°CKE 30 min. £ [
REE IR G, 1E@E ST W PR & . RrRARE A A G, ElF T 0%,
1.2.2 LIRMRE R MR E SR L AT R TR IR, R 7R 3 7725 P AR K 0 40 1 1
IR, WIS TR W] oy B AR IR AR, A RTRI N LRCTT S R E Y.
Hr, BM E5ER) VB A5, nRRE A IBE” AR IRARARANES, T KM A EXE
HhE B KR “TETE” W RE IR AN . BB E QR ARECEIERES 1.0 g, AI 100 mL JGER K,
F =AM AR, NN 5.0 g BEEEER, 7E 200 r-min A1 30 °C REH 0.5 h, H4& T3BIF A iR
o

FIREE (S) HEapdbm s sa b, WL 100 pL HIEEIFM, AR RILEH, RE
15 30 CCHEFRAET R E R TR S d, FR-PARECE . B G, SRH 10 mL TGH/K 5 2 RGeS 775
RIMFEEIME 15 mL JEE B0 (SRR iAo i B i TR e R T w44, IR T3 —1%
BAHEW (1st) , fRAFF-20°C. SR)5, FWREL IR 100 uL B, R RAE P AR A e Pl A S
%, BAE S, KB AREEM RV E 15 mL EERE T, BT S MRS ER 2nd) o F
M EidTrik, SR =AURE R Grd) » FREEINIKEN¥ER.

PR (L) RoritE 580, W 100 pL 38 BV fh 2 100 mL 6 RS 75,
BTN 30 CHEFRAE T, BHHEFE 7d, HHEMLL 4000xg B9 10 min, FF BIEW, A 10 mL
TR KRGS, Wi N 10 mL 55— I EHW. M5, WE LA 100 pL @, 2R E 1 100 mL
WK R, MRBE9R 7d, RA LRMHIF RN 10 mL 55 AR S W, 28 =R A Wl
FITER b WERRNR G H R RAFET-20 °Co BB E = IREWFEL.

1.3 HEREFHES

1.3.1 HIEAEYHE DNA $2HU K FastDNA® Spin Kit for Soil (MP Bio)ik7f| &2 13 DNA, H
RN FREL0.5 g BIBT 2 mL B0, BN SPB A1 MT 225, FIH Fast Prep #4F&
FEHUCLL 6.0 m-s™! (PP HIGEE IR Y 45, 14 000xg B0 15 min. B850 )5 B _LiEi S 25 2 mL &
O, LLPPS YUUE SR YA, Binding Matrix 454 DNA, SEWS-M Jeikidi€)s, % DNA BT
50 mL DES &, B —IRER.

1.3.2 W HEIRAN TR B 4 DNA $2HL %M E.ZN.A.® Bacterial DNA Kit (Omega)if 77 & #EAT HE B AT 5
TR S Y DNA, BAREWTR: # 1 mL S54RI 4 000xg 550> 10 min, ZB& E3E, A 100
uL TE Z2 M &, 2370 R F VS TR 2 1l KOV TR B AL TR G A 2R 4RI, BRI BRI RNA,
100% DNA Vi ZZ i veigid v 5, I 50 uL Yefiiil, i iEisE DNA, 47 1-20 °C.

1.3.3 Illumina NovaSeq =il &l /7 LYFHERE M IR AE R A PR A = 938 38 f s
LEH P 16S IRNA FE[X (54 515F/907R) , #E Illumina NovaSeq ¥l ¥ R4t L% H X0
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M4 barcode 15 S XIFEAS, ilid QIIME2 JMAEHIAT HidE . 06, i, Lk &1k : {#H dada2 denoise-
single FPEHEAT FABAEE 41 ASV $REL(—-p-trim-left0--p-trunc-len350), KHL ASVs FJFH,; H¥
ASVs H classify-consensus-blast i £ 1% f RN 2 %, DL Greengenes #(#% E (Release 13.8,
http://greengenes.secondgenome.com) NZHE XYM BAT IR, AT FEAR IR F I & 70 KK
Ty 5 8 (LI R TTHU R N AR D« sl E MR 1 Fros. I Fe IR a8
EA%% NCBI ##i 5, Fr5'5 PRINA1108644.

* 1 HEAENSERENFER

Table 1 High throughput sequencing results of soil bacteria

FE & RIE Sample source fRI% Generation 1= 0T F Y 4% 3 Sequence
ik + 4% Soil 68 240+11 982
T R IR A itk S RBAREEY (st 35 76616 240
Enrichment medium for Liquid 2 REEEEY (2nd) 50 998+16 818
bacteria (BM) (L %3 REEEEY Grd) 79 997+5 677
SEEN 51 REEEEY (Isv 72 429+13 315
Solid 82 REREED (2nd) 76 1808 022
s %3 REEEEY Grd) 86 9888 691
SRR B e R R Ak RGN B 1RBEREEY (st 33 627+5 155
Enrichment medium for  Liquid 552 REAE 4D (2nd) 32 84342 517
potassium solubilizers (L 5 3 REEEED 3rd) 40 2459 244
(KD SEEN 81 REEEEY (Isv 16 199+2 356
Solid 82 REREED (2nd) 22 42445 094
s %3 KRB EEY Grd) 28 13145 160

1.4 FIIEFAREADE SN REEWETIES

AN HER o ZAEVER B R 18 B0R AR FE HERAERY, @it JE T Bray-Curtis PR 23 52 1) AL bR
431 (Principal co-ordinates analysis, PCoA) #fiE AV p 2 FEME gt 2= 7k

S TR B Vi A T AR S I FR A BE AL I AR e . R A S A R R TR A R AR, A
BNTI Il C RIGHD RITFALAS RN 25 RUBE R Tl A= 0 S AR B 121
1.5 AIESFAELL BT E

AJ G RGN B L A= S T A B 432 o s B/ g v T A B A3 2R T R

Horp, LHEb FTE A0E 2K T RGBSR 3% DNA, Sl sl P45 16S rRNA JEH,
ET W By B BAKFEHTER, SR LEDTTAHENRARKE D RELE: EERWTHHE K
BICHEEMRIERTR T, SRR S E AR R L B AR ST A E RN
2 B AR AR A T ) 0 SRS R
1.6 CENAZH LB B EE A8

B DA SCHRU - TSHRTE (1) © 70 38 1T BEF2 R e b AT R R R B, TR F 104 & 80 40 1R

CEEERRAN , W3R 2, 1ENRBFINSHEEE .
F 2 AMHFAENC MR R RIREE

Table 2 The constructed database of "known potassium-solubilizing bacteria" from previous literature

[17K>F Phylum N7KF- Class J&7KF Genus

Alloactinosynnema . Arthrobacter. Bifidobacterium. Brevibacterium .
Actinobacteria Actinomycetia Cellulosimicrobium+ Kocuria. Leucobacter. Microbacterium. Micrococcus
Paenarthrobacter. Pseudarthrobacter. Rhodococcus. Streptomyces
Archaea-

Nitrososphaeria
Thaumarchaeota Nitrososphaera
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Chitinophagia Filimonas . Pseudoflavitalea
Cytophagia Chryseolinea . Dyadobacter. Flectobacillus. Flexibacter. Siphonobacter
Bacteroidetes
Flavobacteriia Chryseobacterium Flavobacterium. Myroides
Sphingobacteriia Sphingobacterium
Deinococcus-
Deinococci
Thermus Deinococcus
Amphibacillus . Bacillus . Brevibacillus. Enterococcus Exiguobacterium .
Bacilli Fictibacillus . Lactococcus. Lysinibacillus . Metabacillus . Paenibacillus +
Firmicutes
Peribacillus . Priestia. Staphylococcus
Clostridia Clostridium
Acidithiobacillia Acidithiobacillus
Agrobacterium . Allorhizobium . Aureimonas Bradyrhizobium. Brevundimonas
Caulobacter Ensifer. Inquilinus. Mesorhizobium. Methylobacterium. Mycoplana.
Alphaproteobacteria
Ochrobactrum Paracoccus. Phyllobacterium. Rhizobium. Rhodopseudomonas .
Sinorhizobium . Sphingobium . Sphingomonas
Achromobacter, Acidovorax. Advenella. Alcaligenes. Bordetella. Burkholderia .
Proteobacteria Betaproteobacteria Cupriavidus  Duodenibacillus . Janthinobacterium. Massilia. Mitsuaria
Paraburkholderia. Ralstonia. Roseateles. Variovorax
Acinetobacter. Aeromonas. Azotobacter. Cellvibrio. Citrobacter. Cronobacter .
Enterobacter. Erwinia. Escherichia. Frateuria. Klebsiella. Kluyvera. Kosakonia .
Gammaproteobacteria  Leclercia. Luteimonas. Lysobacter. Pantoea. Phytobacter. Plesiomonas. Proteus .
Providencia. Pseudomonas. Pseudoxanthomonas. Psychrobacter. Rahnella.
Raoultella. Serratia. Stenotrophomonas
Synergistetes Synergistia Aminobacter

1.7 BIELIESHIE
iz SPSS 24.0 BHATEIRS 04, £ Origin 2024 7EF. Venn EEIFEL T H. (https:
//bioinformatics.psb.ugent.be/webtools/) 4 il »

2 45 W

2.1 AIEEFRHEREE MM SRR

BT ASV KRt R R AREERIE T, THARME o ZFMEE2ET KM, M
KM BHE415H o ZF%REm T BM(P<0.05) . 55753 BM & 4140108 & AR TR EAE 0.31~1.82 2 [1],
KM & LR & AFBEAE 0.91~3.15 Z ], 1] TIEARAERIEEEIL 7.700 1EESE = IREMREE
FRIdREH, [EfAEE TR S-BM A S-KM & 48 40 B A AR 455035 2 T ks, S-BM-1st il S-KM-1st H
P A ARTE R =, 7R 1.61 F3.20. WAREEFREL L-BM & R (40 B & A R BUE AR B[R] 0 2. 3 22
F, 1M L-KM & SRR A R AE O % TR e T, B L-KM-1st 5 L-KM-3rd LRZFZR (&
la) &
5ERIGEEIEALL, TR RIS EE T KM, 1 KM 5T BM (P<0.05) . $%
FrAE BM & R AR 5 AR5 EUE 0.40~0.63 18], T KM ‘& 5 B3 H1 240 i 2 AR 45 507E 0.60~0.92
Z 8], FEIELL: =R AR IR fE T, ORI 2 [ R s 752k, PR SRR REEZS (K
b .
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KH PCoA FEARKRIM T VAl LR P B R BES B 2L, TORBUIAIC 2 AR 72, BM &5
KM EEYIME S DA R, RIS LA R A S5MAHLL, E R w R L
Z5ts [FRf, BM 5 KM Z AR IHEKZE R, 7& L-BM fl S-BM W Z R ARE, 1M L-KM
S-KM Z A ZREK (E 2a)

RIR%E L-BM B EEMIME, HIESE MR PNTI ZH0KT 2, #ieEtd AT, =kER2
(] BNTI FZEHIE-2~2 2 [A], BENLEEFE N E, H AT Bray-Curtis Y Raup-Crick (RCpray) 32 %L
FEPE-0.95 4, ENBENLIES AR X BN R BB E AR, 15550 S-BM B AERIYHE, HIESE—
AZIE BNTL KT 2, et fEhE, =R BNTI FEE R FE-2~2 Z [A], FELTEE R
RE, H RCoray FEAEHTE-0.95~0.95 Z (8], BIFEHLIEEFE £ 2NBEEAR . 5975 L-KM & %1
fRARANE, T3S E BNTI &8 KT 2, et E, =B 8 BNTI EEEfE
2 BHREAE, CEELL AT -2~2 Z 0], KE RIS R N, HoA RCory B F7E-0.95~0.95 2
6], BRBEMLIE SRR BB ALEAR 1597 0E S-KM B RN, LS8R 8 BNTI —2 K
T2, S22 Z0H, et MBI RS S, IR IR BNTI K4 7E-2~2 Z 16,
BENLIELFE N E, RChry FEEFTE-0.95~0.95 2 (8], BPBENLMEFE = EABEEA (B 2b)
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PR T R PR T R T R T
2nd 3rd Ist 2nd 3rd Ist 2nd 3rd st 2nd 3rd Soil Ist 2nd 3rd Ist 2nd 3rd 1st 2nd 3rd 1Ist 2nd 3rd
L-BM S-BM L-KM S-KM L-BM S-BM L-KM S-KM
1 sf2 ) gL B
FEG I Sample source FEM#IE Sample source

Soil st

TE: Soil R HIEANE; BM M KM 735 ARG B R IE TR B AR 1 s SRR 7 2, LA S 20 AR R M AR 15 77 2 1st. 2nd F1
3rd REALAIETRIE AR BB =R Bh KRG FRACRA R R SR 2 5 02k, #1050 240 1 1) 22 7 e 25 1
(P<0.05) . KA. Note: Soil represents the soil background; BM and KM represent enrichment media for bacteria and Potassium Solubilizers
respectively; L and S represent for liquid and solid media respectively; 1st, 2nd and 3rd represent for the first, second, and third generations during the
serial passages. In the figure, the uppercase letters represent the significance of differences between different media and passages, and the asterisks (*)
represent the significance of differences between bacteria and potassium-solubilizing bacteria (P<0.05). The same below.
K1 2T ASV ARCF R HIEARANRE IR M AR 0 A AR R (a) A AR AL (b)
Fig. 1 The Shannon index (a) and Simpson index (b) of bacteria in the soil background and culture enrichment samples, based on the ASV

level
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= LML 095 L ;iyr 0.95 0.95 o 0.95
H -0.93 /1 -0.95 - .5
0.3t L-KM-2nd 1g . gp O SRMB
0.4t L-KM-3rd 6F L AR S
] — . p— .
osl D S-KM-1st IE ; : = op .
y stskmaond & pf .oo&| F'; """""
-0.6F : atrel
e | sk of ab te)
05-04-03-02-01 0 01 02 03 04 —4 ] : : 6l . 1
PC1(16.09% N -
( n) RChlay Rcbmy

e B2b, BIESHE R AR IREAR G ARG EEEE R, SRR — R B oER, E=0kMk
REGFEZAIIBEE I 255 - Note: In Fig. 2b, between the soil and the first generation represent the differences in community construction between
the soil background and the first subculture, while among the three generations represent the differences in community construction between the first,
second and third passages of the subculture.

B2 RIE R SRS TR A (a) RBREMEIERE (b) %R
Fig. 2 Differences of bacterial community structure (a) and assembly processes (b) under different enrichment strategies
2.2 IR L AIIE TR AR SR TR b 51

FES IR, A A AR I B A B 5 R on B s TRl G 7R w (B 3a) o AFRARIX
KR L-KM A1 S-KM FEAGIIE] 17 11 38 49 91 H. 145 BHA1 267 J@4IE (K 3¢) , 7617, 4. H.
REAIE K23 50 15 TR A R 29.31%- 23.75%- 24.40%. 25.22%127.27% (K 3d) , HL-
KM FERGI5] 17 17, 38 49, 85 H. 132 BHA1 209 & (& 3¢) , 700l 5 HIEATRAE A 29.31%-
23.75%- 22.79%-~ 22.96%F1 21.35% (& 3d) 5 S-KM & £ (AN [FAR IR RS 1) ff P 41 1 LA 21 6 17
8 44, 27 H. 45 BLA1 106 J& (B 3¢) , 40l HEEARME A 10.34%. 5.00%. 7.24%. 7.83%F
10.83% (& 3d)

MRS EACT T, ESE=U RS, L-BM § £ EM2E (EIET. . B, B
JEAKE) BIRBUE R S &S, S-BM EE EHaH KR L-KM 5 S-KM & £ 1 fif e
PRI R EFHEH, (0 L-KM & 8RR F 2R B T S-KM (] 3b) . 55330 BM Al
KM B BRI E ST 1KY R R el m, fERIREE IR 200 24.14%81 29.31%, 1E[REAR;
FREER AN 29.31%F1 10.34%, SRS, PUFEFREE S nT 55 7R 40w Fh 28 m (ISP KRB0 L-
KM>S-BM>L-BM>S-KM (& 3d) .
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samples was obtained by summing the number of shared and specific bacterial taxa detected in samples in the group.
B3 AR IOKT E, BIEARMERY PR KA (o, o MATEFELG] (b, d)
Fig. 3 At various taxonomic levels, the number of bacterial taxonomic units (a, ¢) and the cultivable proportion (b, d) in soil background
and enrichment samples
2.3 AEFRAE] BHAIAE

FEITKF, S-KM &4 6 NI 1RE1E L-KM H4R 3], L-KM JLE4E 17 AMHE1], b 14
[17E BM i T E4E (Bl 4a) . fEE/KF, L-BM Ml S-BM 4 HIEH T 105 1 137 M@, Hepf
54 MR HiFREE L-KM F1 S-KM 73l & 56 1 209 F1 106 Mg, FHerb U 48 AN 72w il 7k
TR & 5. L-KM F 5 421 76 M EAE BM A =4, S-KM 1K) 49 N& [FIAE th i BLAE BM

(E4a)

PAC AR i Bt e S %, g s 4R 1 AR 7 AT 6 AL 104 JEHE 55 4,
b 52.38%, U5F 49 MR R EE. HiREE BM B ERARE T, B 40 > ORI EE; 1
KM &S i iw b, AR 50 AN e =R, (i 217 S REE, 5 KM S R #
FRANEE Y 81%LA L, L-KM &5/ 209 NMaErh, CAfEeanEf 44 MNE(21.05%), S-KM &40 106
NMEH, CHFEMEE 30 ME28.30%) (K 4b) .

a) ITKF S-BM b) KT S-BM
Phylum Genus

" “‘ e 4 ’

IR AT S-KM
The known KSB

L-BM el

DE

CL AT AN S-KM
The known KSB
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B 4751 () 5B (b) 402KT L, RIRGFRam . fRenanes . O 4 i B0 e 2 18] 22 R 1 1 bt
Fig. 4 Comparison of the diversity of cultivable bacteria, potassium-solubilizing bacteria, and known potassium-solubilizing bacteria
databases at the genus taxonomic level in the phylum (a) and genus (b) classification level
2.4 TIIEFMAERHEEMELE

TETTKFE, HIEARCAM A E M & BME T E N Proteobacteria (27.45%) > Acidobacteriota
(15.38%) >Chloroflexi (11.9%) >Actinobacteriota (6.40%) >Bacteroidota (6.14%) >Planctomycetota
(5.68%) > Nitrospirota (4.98%) , VLG REHELSIL 5 HIRAR S FEHEED 77.93% (] 52)
£ BM B8 =R Y, RIS 142 Actinobacteriota. Firmicutes Al Proteobacteria,
Hrh L-BM & #1056 — A4 11N Firmicutes F1 Proteobacteria, 3% Z ik 99.45%, .. =
FRARFAIT3 M Firmicutes, FT &7 ELBI 507 99.92%F1 99.66%; 157tk S-BM iR & MM 1]
N Actinobacteriota A1 Firmicutes, .3 Z Fli& 99.90%, &5 —FIZE =ACHLH B 11428 Firmicutes, Frh
EE5 73 79 99.65% 99.20%. £ KM ELE =R FRERE T, B &Y LA gr w2
Actinobacteriota. Firmicutes F1 Proteobacteria, 27" L-KM & £ 155 — AL A A 41§ 114 Firmicutes
F1 Proteobacteria, 3 Z FiA 98.88%, &5 . 2 = AR A 7134 Proteobacteria, (5 EL 437N 96.70%
1 91.34%; 573 S-KM 23— E LRI A MEER AN |19 Actinobacteriota Fl Proteobacteria, —34 2

FE 98.43%, 2. B =ARIRIHATEI TN Proteobacteria, 7Lk7 7K 98.84%F1 97.63% (F& 5a)

K 5b o~ E AR AN B 8 X2 E>2%) . 75 BM & 4E 41 B ', L-BM £ E4R A& A Bacillus-
Burkholderia Lysinibacillus ®1 Paenibacillus, £ =R AL ES, RAJE Burkholderia %
Lysinibacillus R Paenibacillus 3X; S-BM R JEFIFEES Bacillus F1 Paenibacillus, FRILAMNER
Aneurinibacillus < Brevibacillus < Pseudarthrobacter 1 Rhodococcus %5, = IRAfEAR LT,
Pseudarthrobacter 1 Rhodococcus HIX £ N %, Aneurinibacillus R Paenibacillus X5 _FF-. XF
KM &£ R 5, L-KM F LA JEEZ, 2N Aminobacter+ Chelatococcus~ Cupriavidus-
Hydrogenophilus. Microvirga~ Paenibacillus 1 Phenylobacterium 55; ¥577% S-KM &£ MMNA RS
L-KM Z SRR K, F Cupriavidus NILH &, AL 8 3252 Burkholderia- Luteibacter Massilia-

Pseudomonas F Ralstonia %% .

http://pedologica.issas.ac.cn



+ %
Acta Pedologica Sinica

2 )
-~ 04 - e — — e e e — =
= 100% m W rare phyla<i%
E] @ unclassified bacteria
" = 20% | W Planclomycetota
‘E-‘ = O Proteobacieria
JRIRE-— B Nitrospirota
ET;I = 60%} [ W Myxococeota
,‘;‘: 8 W Methylomirabilota
T8 I MBNTIS
g} 0 -
= g 40% H @ Firmicules
—_ '§ [l Desullobacterota
v 20% [ Chloroflexi
é [ Bacteroidota
-% L i [ Actinobacteriota
o 0 _| =1 [ Acidobactcriota
0%
b)
- 0,
> 100% i . H [ other [C unclassified bacteria
> W Sphingomonas [ Schlegelella
= o L ] B Rhodococcus B Rodstonic
= 80% SR
‘E'ﬁ gﬂ 71 Pseudomonas B FPseudarthrobacter
4 E [ B Prosihecomicrobivm W Phenylobacterium
=
'?{ ] 60% W Pandoraea W Paenibacilius
E 8 [ B FPacnarthrobacter B Microvirga
‘;’— % 40% | W Mussilia W Lysinibacitlus
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ORI Sample source
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W FRILFRIRZIT8E A ARSI B 188 . Note: Underline indicates that the phylum or genus is a known solution for KSB.
B 5 AR A EENAEETKF () FEACE (b) FIARK
Fig. 5 Relative abundance of bacteria enriched in soil background and medium at the phylum (a) and genus level (b)

25 FEEFRETNNBERSEE

FEI1/KFF, Actinobacteriota {X7E S-BM 2 —AH KEEE, fEHAREFREFEERD, HiE
FEARERE B (] 6a) ; Firmicutes 7€ L-BM. S-BM. L-KM H#f5—& &4, I+ L-BM 5 S-BM
AR R IN, 7E L-KM &R ARFERRS, 5 JLTFH6ET 0 (B 6b) 5 Proteobacteria
= HENE LS Firmicutes fA&, HAE L-KM 5 S-KM £ F KR E4E, HFELMAEMREM, L-BM t
fe = 1L Proteobacteria, {HFEEFERFAK, MAE S-BM H 3K Proteobacteria E4E (& 6¢)

BT, S 5 RS 5 8 20w A X 3 B AR R i 3 2 R 8K . Bacillus
Burkholderia- Lysinibacillus 1 Paenibacillus 1 L-BM " & 2 LU 5] BH & i T HAhR: 92 3, Hordb Bacillus
F Lysinibacillus TEAER=ZIRIGE T, &L BIIKIBE S, FXTFEEIER] 40%LL L (& 6d-f, Bl 6v) ;
£ S-BM W, FEELE [ Bacillus+ Paenibacillus Pseudarthrobacter Rhodococcus~ Aneurinibacillus
1 Brevibacillus, 2 Bacillus Paenibacillus 1 Brevibacillus BT FEIZEIE TN, Pseudarthrobacter
1 Rhodococcus BEAEAREE SR N B, Aneurinibacillus BEAEACE RIS G K (F 6e-j) -
Wk LKM &4 7 Aminobacter . Prosthecomicrobium Phenylobacterium« Sphingomonas
Alicycliphilus Microvirga f1 Cupriavidus, 6 BM &840 E  HIBL Paenibacillus WA FT'E 4,
HAER T Aminobacter Cupriavidus- Paenibacillus F1 Phenylobacterium 153537 3% 4 H Bl & =F EE4b,
HABJEIR/DE L, X EEAR 8% (K of, K 6k-q) - Cupriavidus 1 Burkholderia 1% S-KM Wt FH
B, S-KM L& | Pseudomonas- Luteibacter Ralstonia F1 Massilia, ' Cupriavidus F1 Massilia
BEEAGACE R NI%, Luteibacter A1 Ralstonia FINNZCIEIN)G FF%, Burkholderia ¥ N5 N IE G 14
W, RH Pseudomonas WEAEREEAWIE I (B 6g-v)
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TE: a-c EUATETIKCE AR B AR X 3 FERE AL ARKEUN AR d-v TR IR KT AN R 20 B8 R AR 6 =E BB AR AU fE . Note: Fig. a-c
shows the relative abundance of different bacteria at the phylum level; Fig. d-v shows the relative abundance of different bacteria with the number of
passages at the genus level.
Bl 6 AN [R5 IR B ARUMAEAC R HRT 5 - 40 AR X = L 22 Ak

Fig. 6 Changes in the relative abundance of culturable bacteria for different media types and passages

30

RSN E BT, T thd e 5 7 M TR SR S8R 502 — IR E B A il A,
T PLIB AR AR O F B AT I R 4z i) 7 ARBR A A s Vs A . SRR T AEREAT 28 — AR 3%
W, ARV IR AL, T DU A A KRB R B FR B i AR K AR . B TR
PG S S IR R A AR 22 R UK, ISR R DR SRS, REBUEREED T
TR 2 P B 3 PR AIK TR IE SR EAT, TR RFFAE, AN XA TH0 €, B,
A M EVER, Bl AR X K Ae 5 A )58 BRI EFAA RS . AP
AR5, XL B AR, BT H Aok B A AR AL, R X S AT L R a4
ARER . HINEIRE R G TRRER, ARE AR EEENEAG R, FEEEHLME R AR
ABRIE) S S T B IR 22 S (P AR 4 TR 2230, 91 G, L-KM-1st AR 33 8N Aminobacter Chelatococcus
A1 Paenibacillus, 1 L-KM-2nd B3 BN Aminobacter Cupriavidus 1 Phenylobacterium

AT, RS FERIOAAREEFRIERA, /£ BM EEKK T, EMEEIEECAR
JE, AT IRIE A REIR B SE  AIR H 2 T et e, DR, PRAE R BRI, BARKE
CSEHHERR” , BUEHEE Z AR RRBRG T KM B SRR S A “EE R MR, HA
() A KA 52 VBRI P A BR ), (R Bs) R R P BB RT BE it B BE R =, AR ] B ) Tl o A A
GAE” REMUTIRIRE] . iR aridiE, 2UE KM & SRR E 2 A EE T BM, #—
IR T s BT “UUkIE R (hunger games) ” 15124, tbAh, SRR R R Y EIF A KA
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bE, [P AR T A AR R T i it 1 ST B A PR 8G,  DRIAS [R5 7 28 2 T T O R i A
WA, I AR AR PR RN 35 0 AN 5 o3 A S R B R SR B R e AT RRE, R
AR AR, ATSREN 1A [FESA PR V& B R 0, SR, EH T A e v i &2 2 e DL SR 7
VR R R, kA P 1A 2 SR TR e AN P [ LA Bt 9 H AT SR Ak Tk 2B B o

E = ERE RS, KM &£ MM 4%, E%KH Actnobacteriota. Firmicutes Al
Proteobacteria =[], 1X 5 Divjot ZEUSIRIAH FEAH ], Ui B A SCIGA 20 8 1 LR HA A b S R 4 i
RGN TR 2 FEVETPAS SR 7 AT S R SRR (AN RS SR SRR T T R IR A A B R A s B
HESENE LR PBEE S M R A —1b . SR80 B 00 A F 2 il B SO MR B LR
— 7 PR I pH, BRI A2 vER, $2& DRSS R H—TJ7H, AR E A REA
BRILEREH], WTULST TR EE T R E N, B Yas e, (RIEARER20 . AR SRR
PRARTR S WD o SIETEZE R B AREOKR, AT R Dh RE I TR AN S R AR, 23R R A S
TR EFYRAERWU, AR TS E L R AR A 2R, B, £EKFER, L-KM
B 55 E I Aminobacter Chelatococcus F1 Phenylobacterium, 1 S-KM W Burkholderia Luteibacter-
Pseudomonas A1 Ralstonia ¥ FEH R, IXEER R W] TR BM hAm &N ZR . JFHATK
PR A P TR e AN PR S5 AR I 2 g NARBROIRAS, IRERJE M E 752w 2 R S, XS R A AR
S BUSAEY S TR I AUARR BEXE AT, ARAR S B E 75 s 7 — NRadLg A2, et
KA TIRAGED R E . B AR IR, W L-KM-1st FA83 )& Paenibacillus 1 L-KM-
2nd A E S, L-KM-2nd FH I 7B 08 Cupriavidus -

£ KM B =R 7RI ET, SREEZMINAMINMEE. /£ L-KM H, Aminobacter
Paenibacillus 1 Phenylobacterium ¥A%} FER 5, H, Aminobacter 7& CARIE K — ZS AR 41 28],
Artuso ZFRH TR, Aminobacter WK EA T 1Z K [FAGFI 43 iR ACH R 77, TIAE KM H Aminobacter
KEBESE, BHFWENE 7 — M BRHEEPI TR, Paenibacillus [N A @1 feRe /), H
RN RE 1AL TR 55K, BT Paenibacillus FEXEFRIEH 3 —ARF RS, HAEZE ZAC 5 =R
XEFEHAR 1%, Al GEH T Paenibacillus 1% RGEFE 5 H AL LA B 1 58 G+ A L.
Phenylobacterium /& KM ¥ 72 5 ih FE RS AR, B ERIE T Phenylobacterium 24 5 L
RE P, TIASLES Phenylobacterium & KM K& S %, R\HLAGEBAMHIIGE, ERN—K
M AL SE AT A 8 5 Rt — DA 7. B5 94 S-KM & NI A i g i £, 4.
Burkholderia. Luteibacter~ Ralstonia 1 Pseudomonas, [ 1 Luteibacter 4, AR =M@ O HEUESE
BA R e /0232331, Hrh Pseudomonas HVYEIF4, FTUMME S-KM HRKEF %, £ L-KM &H£E D
71, KT Luteibacter WIHRIEIR /L, Feng SEBUHE T K I Luteibacter REWoH RF AR L. %, Guglielmetti
SEBSG TN — R YIR RIE AN, 1 Luteibacter 15 KM 7K & & 52 0115 B & 1 AT BE A& —Fh AR 50
fRARA o Cupriavidus A R ZURE 70330, HAE L-KM 55 S-KM HoyME— 5 S 1L A R e 4
W&, R Cupriavidus GE[R) I & SRR AN 4 S 250 . EFH BT KINA Paenibacillus 1IX— J&1E
BM I KM 37238 K EE 4, HNIE T Paenibacillus AR BAELFGETT, BEWIAEANFRREREZMLT
WARORFF 25 AR AR A1, AT e S & A A A B M e B e

RERB TR A AR IR (KM & SRR & SONTT RS IR U AE” fRAgnT, (IR
B SR I G0 TR 18] A EAE AN TTRE G, RTREFE RPN BIAEKORER W REAE 2 . /E KM B8R
B, AR B RE ST A K IR o R A R, i, F IR AERTIEIE ) Pseudomonas
Re s IR B AR s A R4 B T Re AN e SR e, (H el HAth 77 XSRAS PR, 10 Ge 55
SRS ) — X A8 X HFR I H iR, EA s A KA 2, (R BRI AR, g T RS )y, E
B IR R p VA AR B UM E R P R 2 AR, BRI A G R, A EATTREE R A A R
HUERR: U IA — & T L0 KA A Re s, BRI LT E Y ReE e Bl 22 1
B AVEE R SREY, ANEES KA, (A5 BUR F ARG Y 2 i AR BT S8 . o b kol
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H 104 M AEER AN B R U215, KM & £E 211 267 Mg ACE 50 NEFE, 217 Na T R AR # S,
X RN R R AN B e 15 B BRI 1 S AR KRS, T L.

AN B B G S L e v B TR AR AN A B B VR R AE . S5 IR BR SR AR NI RS R A B VR T AR 22 R I
FEJFEH, BAPRE R R SR B T R R — A 5570k KM & AR R A 40 B 3 2200
#4114 Firmicutes 1 Proteobacteria. 15 CRNAREH 4 B 204 & LU XS, KM s 2231 267 NI AE AR 41 R
JE T AE 50 NCFE, FRWIZE D 80.28%HIAR KA B A 15 1 7 B AU HFIAIE, 4, KM 2 &
£ T JE Phenylobacterium F Luteibacter, 1B 34 M AR HIE A MREIINRE, A O 5 S g4
R T IE IR E B . MbAk, Paenibacillus 152 Fh¥i 72 500% T 3R R iFAE KNS, RFHEARE
B3GR RAEAERE 7T, DRI @ o] BeAE o AR A B IR sk v s, AW e I N ANME
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