(4!l

N

° ol e | CSCD# 5 H
ESIMNESZ Rz
] 7] ﬁ hE RO ET

XRiPIZiis bttp. //www.aed.org.cn

Je
VIR I SRR A . fRBREE ) R ThRs A
oyl FRE, 5, m

B HIA

S, AR W . DU R O DT TS S A . AR RE ) S RESEINI[J]. AL B U5 AT~ 41, 2023, 40(2): 280-
290.

TEZR R View online: https:/doi.org/10.13254/j.jare.2022.0045

L] RO BR A A R

Articles you may be interested in

LS B BT X 2R TR 5 A TR PR VR R L 14 5 i

ERE, D, W5, =

AN S ER AR 2023, 40(1): 76-85  hitps://doi.org/10.13254/j.jare.2021.0756
T K A GTR B 2R R AE S e 1 5

FESCHE, AT, B eSS, 5K 5

TV IR SRR 2019, 36(6): 822-828  hitps://doi.org/10.13254/).jare.2018.0310

TSR IR B R £ 0 2 3 TP S5 S R TRl 1) Wi

XIFFHS, AT 75

L RS 2A4. 2016, 33(2): 164-169  hitps://doi.org/10.13254/].jare.2015.0256
TKFERR At A= TR R 8 2 A A RE 1 40 A

X, EEN] RAE, BRoCs, B8N, THR, 2—R
ANV G AR. 2018, 35(2): 119-125  hitps://doi.org/10.13254/j.jare.2017.0251

IR PR AR L v 0 1) R 5 AT

SRR, [ 2B, XS, Z20edh, 2028, ZR207, 5Kk 5
ARl BEIR S 2. 2015, 32(5): 485-489  https://doi.org/10.13254/.jare.2015.0057



http://www.aed.org.cn/nyzyyhjxb/ch/index.aspx
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2022.0045
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2021.0756
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2018.0310
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2015.0256
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2017.0251
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2015.0057

R E RS IR EFH 2023, 40(2): 280-290 Journal of Agricultural Resources and Environment

L, ERE, WERE, F . U no I I < A RIERE ) B I REREIAI)). Al BHIR S PRI AR, 2023, 40(2): 280-290.
MA K, WANG X C, XIE J H, et al. Research progress of phosphate—solubilizing bacteria in sediments : Distribution, phosphate—solubilizing ability, and
functional genes|J]. Journal of Agricultural Resources and Environment, 2023, 40(2): 280-290.

TR E N R IR 2% et IR IEER

L, TG, HEE, am

(B KEFMHREFRE, IR ME 264005)

B ERREHOKIRE EIACTE F R R W ERE  YAME TS Y A5 B0 20t s DU N IR BT AR B B ) Py
IR KRB EZRR . ARk R R AL 2 T P 1Y T ZEBR 5 2 e il i A DO B I R G AR v R 8 R . SR TAH AL
T AT, DU A 08 DA A S e AL A, L3 LR ORISR AT AL T RE R I B 3 T I AR SO T i 1A 1) A |
AN A= SEETURR ) o 53 A R REAE L R S A A T R i i 2 0 AL A S0, B T Al AT 1 0 T A S o A L A R G
INREEEDR , IR AL 7S R G W T (0 RSB 58 5 ) AT T RS2, B A8 A A (] R A A 20 LA B 8 TR AR pL ] i A o SR A4
LB

SRR DURRW) s Ml 1 s i L] s DO RERE DN 5 A7 etk

HPESES X172 XERARE:A X EHS:2095-6819(2023)02-0280-11 doi: 10.13254/j.jare.2022.0045

Research progress of phosphate—solubilizing bacteria in sediments: Distribution, phosphate—solubilizing
ability, and functional genes

MA Kai, WANG Xiaochang, XIE Jiahui, GAO Li"

(School of Ocean, Yantai University, Yantai 264005, China)

Abstract : Phosphorus (P) is an important inducer of water eutrophication and harmful algal blooms. Sediment internal loading may be an
important source of P in water when exogenous input is controlled effectively. As the primary drivers of P geochemical cycling, phosphate—
solubilizing bacteria (PSB) play a critical role in sediment P release. However, research on PSB in sediments began later than studies on
agricultural soils, especially research on the molecular mechanism of PSB. Therefore, this review summarizes the main species and
distribution characteristics of PSB in sediments from different habitats, and the effects of algal blooms on PSB community composition
during the outbreak and extinction phases. In addition, it outlines the main phosphate—solubilizing mechanisms (such as mineralization and
solubilization) and functional genes of PSB, and provides a future direction of research on PSB in aquatic ecosystems. This review provides
new ideas for research on P cycling and eutrophication mechanisms in water affected by algal blooms.
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Table 1 Phosphate—solubilizing bacteria in sediments from different habitats

7Kk WFFEIX IR, fiff W T L A I SCHik
Water Study area Dominant specie of phosphate—solubilizing bacteria Reference
[k WO KBFRITEE, 34 IPB: FR IR I M B 28 G 35 OPB : BRI ™ U AT I L 2 B A4 [12]
e, ERTA \Blastobacter aggregatus o AN AT 1A &R
WOHLIR A7 B3 IPBBHFRIR Pantoca agglomerans: OPB K REMFFH ST LI R aFF [17)
bl i A RIE 10,2040 cm W AR G R
Ki# LW O AFERL,5.7.10,12  OPBWRIREFHUFF 1A B2 2 S FR ST | SER SR PR 9 S PR SR T 4]
JIRFE
K ACHA, TR 0~1 .14~ IPB - R BRI T S ST T [18]
15.28~30 cm
HITAKEE  CERAGKPEN  UREE . IPB: FUFF IS BOIE RS 28 SRR BE IO AT AR ; OPB : 2 fUFF A& e [21]
5.35.69 cm P e
SWOKEE AR BB U PR NEHIRR BER R Starkeya sp. IEFFEIR . 1FEHIE OPBONAAURIR 5 [22)
SERIR PR X, 27 AN Wi 1T AR ST R T 2 4 AT IR B AT 1A
H 1T AR ARG IPB AN SRR AL 2R AAF 1A 8 2 2R T R OB i = AT A R B A [23]
R PP AT B R TR 5 OPB : & 2R Ay R AL M A1, A 2 DAy AR PPt 11 s o 2540 T
H AR AL DRI X, 9 OPB PR3l . B I X Ay (R 2 2R FAT B /N 2R FAF I 05 2= 4 2 AU T, B DXl [24]
RS VESCFAURFI SRESRUFR AR S0/ SEROFF s IPB D380 2 L
REFAUFT B P AT AT e e 2F P T , BT X Rt /K 2 AT B 1ol 2 P T
KA B AT OPB: S FFAIIR ML ST 5]
W IRl
FLIR ) A 15 R OPB : i G B AT T s /N2 AT 187 6 MR BB 145 1P B < AR AT 1R i LA 7 o [26]
=M W OMFER 4N OPB: 3OS T 341548 22 4FD, ZEAUFF IR 8 Al e 22, JLUOR I i T s [27]
KAt FSCAITAE ; IPB : 43N TERKR, B T 34T 948 2281, 2R 1A 8 i 2, 25274
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Kyro RISIR(E31 OPB: 572 HHRIE T 19 A& .80 Fl, 2 H EHE NWEWR - HE . 5 H E3#JE N ZE Akt [19]
W 7 AR J o s
) AUNE] 2 R OPB: ZFEAT 1 R IR & [20]
TR RG] PGALFES e OPB: ZF AT 14 &8 £ i 22 , H 2 AL R I 2 [28]
FRAE I IR OPB: ZEAAF T @ B R A S T [29]
Tl AT B F BRI A S WAL MR AT, (AR N AR S 2
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Figure 1 Schematic diagram of phosphate—solubilizing mechanisms of phosphate—solubilizing bacteria in water environment
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Table 2 The relationship between phosphate—solubilizing genes and environmental factors

KAk Y REHE R HWERTHRR W T-Be S5 3R
Water Functional gene Relationship with environmental factors Study mean Reference
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Attached table: Abbreviation in the text

A5 HELATR TR
Abbreviation Full name in English Chinese name
APA Alkaline Phosphatase Activity T Tl R ol 2
CFU Colony Forming Units DAY B
DO Dissolved Oxygen A
DTP Dissolve Total Phosphorus RARE R
GDH Glucose Dehydrogenase AR Ui
GOS Global Ocean Sampling AEBRIUGVERAE
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IPB Inorganic Phosphate—solubilizing Bacteria  JCHLA##S I
OPB Organic Phosphate—solubilizing Bacteria 4 LA
OTU Operational Taxonomic Units ARSI HOT
PQQ Pyrroloquinoline Quineone RSN
PSB Phosphate—solubilizing Bacteria 20
SRP Soluble Reactive Phosphorus VRS A S0 Tl
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TP Total Phosphorus ST
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