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The changes in the abundance, composition, and diversity of the PSB community in the rhizosphere can affect soil alkaline
phosphomonoesterase (ALP) activity and phosphorus (P) cycle dynamics. Here, we explored the mechanism of the abundance,
composition, and diversity of the PSB community in regulating maize productivity under different organic fertilization treatments.

[ Method ] In this study, we conducted a long-term field experiment with different organic fertilization treatments at the Yingtan
National Agroecosystem Field Experiment Station of the Chinese Academy of Sciences in Jiangxi. The field experiment included
four treatments: no manure (M0), low manure (M1), high manure (M2), and high manure with lime addition (M3). Illumina
sequencing was used to investigate the abundance, composition, and diversity of the PSB community in the rhizosphere. [ Result ]
Different organic fertilization treatments(M1, M2, and M3)significantly increased pH, soil organic matter (SOM), total
nitrogen (TN), total phosphorus (TP), available phosphorus (AP), abundance of PSB, ALP activity, and maize productivity
compared to MO treatment, with the highest values observed under M3 treatment. Organic fertilizer treatments affected the PSB
community composition and diversity in the rhizosphere. Bradyrhizobium, Mesorhizobium, and Pseudomonas were the dominant
genera in the PSB community under M2 and M3 treatments. Compared with the MO treatment, the PSB community diversity was
significantly increased under the M1 treatment. The abundance and dominant genera of the rhizosphere PSB community were
mainly affected by AP. Correlation analysis and structural equation modeling revealed that AP and TP indirectly affected maize
productivity by increasing the abundance and changing the relative abundance of dominant genera of PSB. [ Conclusion ] Taken
together, this study elucidates the promotion mechanisms of the rhizosphere PSB community on the mineralization of soil organic
phosphorus and maize productivity. Our findings provide a scientific basis for establishing better organic fertilization practices
and enhancing the fertility and health of red soils.

Key words: Phosphorus solubilizing bacteria; Alkaline phosphomonoesterase activity; Pig manure; Red soil; Maize productivity
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SRR . AEWIIRER Y, 21 X BAT M A
S [E PR T B 28%, AP I E R, AT
MabEoR, HRRBNE, RABHALARAE 2, i bR
i AR RN 3% 43R FH AR AR A ) ™ B, 5 3 AR
S R RAS Tk S Ry, Hb T
T P A i ZUAR A AN [ 2 Ak, S BOR RO AR
MET, LUHEA SR SRR N R, AR R
IR 203 XA A K A= BRI &, A
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MESHRE (Tukey 35 ) o R F AR
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F1 FEAEBZFHETHLIRECF MR, BILHRIEEEENERE~N

Table 1 Soil chemical properties, ALP activity, and maize productivity under different organic fertilization treatments
ERAETg
Ab 3 SOM/ TN/ TP/ AP/ ALP/ Maize
Treatment oft (gkg") (gkg") (gkg") (mgkg')  (mgp-NP-g“h™')  productivity/
(kg-hm™?)
MO 4.81+0.03c 8.09+0.71c 0.63+0.03¢c 0.33+0.01c 2.82+0.50c 0.80+0.08¢ 2 467+201c¢
Ml 4.97+0.04c 12.75+0.97b 0.92+0.08b 1.48+0.29b 195.16+5.15b 1.16+0.06b 12 447+1 297b
M2 5.83+0.09b 17.98+1.00a 1.25+0.03a 2.51+0.12a 509.20+23.90a 3.16£0.31a 26 508+1 533a
M3 6.78+0.34a 19.98+0.87a 1.37+0.02a 2.54+0.15a 467.64+46.05a 3.22+0.26a 28 419+1 186a

W MO: AHEAM; MIL: REAEVIE; M2: mRAEHIE; M3 SaEAEIIEIA K ;

SOM: +HEfTHLET; TN: 2% ; TP: &

WE; AP: FHRHE; ALP. FP:BEBREE; Maize productivity: T >KAE7= i, T B MM AR MEDR, [—4 B 5 IR /N B
FrZEREFE (P<0.05), TR, Note: MO: Nomanure; M1: Low manure; M2: High manure; M3: High manure and lime; SOM:
Soil organic carbon matter; TN: Total nitrogen; TP: Total phosphorus; AP: Available phosphorus; ALP: Alkaline phosphomonoesterase.

The data in the table are average + standard errors, and the data followed by different small letters in the same group indicates a significant

difference ( P <0.05) . The same below.

2.2 AYEAE TIRIREBMEE phoD EREE
i 3 5 A PCROU AT HLAL AL 38 AR s £ 1 240

WY phoD JER ¥ DIEGHAT 400, 85 R R (A 1a),
phoD FERFE DS T 2.42 x 10°~2.05 x 10°copies'g ',
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Fig. 1

The phoD gene abundance (a) and random forest modeling analysis ( b) of phosphorus solubilizing bacteria in the rhizosphere under

organic fertilization treatments
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Fig. 2 Effects of organic fertilization treatments on the structure of phosphorus solubilizing bacterial community in the rhizosphere at the

phylum (a) and genus (b) levels
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Fig. 3 Principal co-ordinate analysis ( PCoA ) (a) and random forest modeling analysis ( b) of phosphorus solubilizing bacterial community

structure in the rhizosphere under organic fertilization treatments
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Fig. 4 Shannon index (a), Chaol index (b ), Richness index ( ¢ ), and random forest modeling analysis ( d—f ) of the phosphorus solubilizing
bacterial community in the rhizosphere under organic fertilization treatments

http://pedologica.issas.ac.cn



34 P ERPEAT A AL IR AR P A 2R T A v S K A 7 T ST 853

+3% AP (16.51% ). SOM (15.31% ). pH ( 14.36% ).
TN (13.00% ) 1 TP ( 12.74% ) J2& e 5 il s 240 75
Richness 851 EZHZE (P <0.01 ),
24 TEAFMR. BHREREE. ALPEHES

EREFINEXR

ST 228, 148 pH. AP, TP. SOM FI
TN Suidni £ . BRIl Hig A iR T .
ALP FIE KA = Sy 85 240 3 IEAHOE (= 0.85~
0.99, P<0.01), SEAENERELERFEAML (r=
—0.74~-0.71, P < 0.01) Ifii 5840 b6 2 FEPEFR 5L
BB T A OC (& 5) o fRBa i F R .
FEV& L BRI A8 AR AR TR S ALP 36 MR B KA 7 )
WEIEME (r=093~098, P<0.01), BEHLARMK

000
000
©0
©
©

Mp

ALP

00
00

o]0

° ]

* * * * *
* * *

o o .

AP

N

SOM

()
()
0

S

o
*
o

TP

*
[e]

pH

Q‘%\

KO0 O0O000

()
©
()
O
S

KO0O000,

S & R

4.

TE: Mp: EAXA™J1; ALP: GEMEREREE; Me: 84
HRIETE; Ps: fREANETH; Br: 18/EARJEE; Sh: Shannon $5%(;
Ri: Richness #5%{; Ch: Chaol $§%4. phoD 3N ¥% VU K
BRI T (Ab), SB—FEMBAR{E (PCoAl) {REEMBEANE
R AR (Co ). BB ERI/RIEARSG, JrIERRMARSE, mBR/D
FRFFMER/N, Note: Mp: Maize productivity; ALP: Alkaline
phosphomonoesterase; Me: Mesorhizobium; Ps: Pseudomonas;
Br: Bradyrhizobium; Sh: Shannon index; Ch: Chaol index;
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The circle represents the positive correlation, and the square

represents the negative correlation. The area size represents the
correlation size.
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Fig. 5 Pearson correlation coefficients between soil properties, the
abundance, composition, and diversity of the phosphorus solubilizing
bacterial community in the rhizosphere, relative abundance of

dominant taxa, ALP activity, and maize productivity
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the path coefficient are scaled. The black lines show positive correlations and the gray lines show negative correlations.
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Fig. 6 Soil properties, the phosphorus solubilizing bacterial community in the rhizosphere, and ALP activity on maize productivity based on

random forest modeling (a) ,
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