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Abstract

Exopolysaccharides (EPS) are a large class of natural macromolecular active substances secreted by mi-

croorganisms, and play an extensive role in food, medicine, chemical industry and other fields. Numerous research results

show that EPS can be used as biological fertilizer. Exogenous application can effectively improve the growth performance of

crops and activate their potential defense mechanisms, thus promoting the growth of crops under different stress conditions.

Research progress of EPS in improving crop growth and physiological metabolism under stress conditions such as salt stress,

drought stress and heavy metals stress was reviewed, and the mechanism of EPS in promoting crop growth under stress con-

ditions was also summarized. In the end, the hotspots in this field were prospected. The aim of this paper is to advance the

application of EPS in agriculture.
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Table 1 Exopolysaccharides-producing strains applied in crop stress

AV U HIWTFE i b TR AP BB, S5 AR R
TEA G A R, X H T A A 40 il 450
B AN SRR R R AT TR (£ 1) IF
JsN RS T R AR A A AN
SN, R HAE M LA T S 25, IR A SUAT O
MBI B AT R B, B A A 1k 0 Sh 22 B A Al 45
BN I AR GRS

TR Y TR bR JipiE 25 7] EZPCN
IXBERI N LE AT ( Pantoea alhagi) Nx-11 i IKAE( Oryza sativa 1..) (6]
AN ZERIFT B ( Bacillus subtilis) SEIRMEFPIRTE (Marinobacter lipolyticus) FaN INZZ (Triticum aestivum 1..) [7]
W AEZEHIFT B ( Bacillus licheniformis ) SKU 3 J&E/INZEMUFT B ( Bacillus pumilus ) SKU 4 2 F2N INZZ (Triticum aestivum 1..) [8]
TN S ( Bacillus sp.)SKU 5 FERAA R /R EEECE ( Burkholderia cepacia) SKU 6 JiFT
)& ( Enterobacter sp.)SKU 7 JAFTH )& SKU 8 kT B ( Microbacterium sp.) SKU 9 5
WS TE ( Bacillus insolitus ) SKU 13 ZEZFAFF AR ( Paenibacillus sp.) SKU 11 J2JFR
AT R (Paenibacillus macerans ) SKU 10 HE45 2EHFT 5 ( Bacillus coagulans) SKU 12
557 [CHIKRRAT 18 ( Citrobacter freundii) ATHM38 FaN Tt ( Lycopersicon esculentum Mill.) [9]
SLEASTEAT TR ( Proteus penneri) Ppl HHERBIARETE ( Pseudomonas aeruginosa ) Pa2 3™ T5 FK(Zea mays L.) [10]
BFTTR (Alcaligenes faecalis) AF3
FRVEN ZEHIFTEA ( Bacillus amyloliquefaciens ) HYD-B17 MK ZEHIFF A HYTAPBIS 5 FK(Zea mays L.) [11]
4 ZEAIAT B ( Bacillus thuringiensis ) HYDGRFB19 Paenibacillus favisporus BKB30 Al
FEAT RMPB44
fiti R 52 FE 1A EQEA ( Klebsiella pneumoniae) Mcc 3091 BieE IKHE( Oryza sativa 1.) [12]
TEYIFUT B (Lactobacillus plantarum) LPC-1 HEJR IKFE( Oryza sativa 1..) [13]
PRIGERTE ( Enterococcus faecium) CX2-6 HEIR IKAE( Oryza sativa 1.) [14]
AL BEGE (Xanthomonas citri pv. Malvacearum ) 101 R HRAE(Gossypium. hirsutum 1.) [15]
Paenibacillus kribbensis PS04 R JKFE( Oryza sativa 1..) [16]
LR SRR ( Pseudomonas putida) GAP-P45 P53 B ) H 28 (Helianthus annuus 1.) [17].[18]
R M PFO7 i [a] H %% ( Helianthus annuus 1.) [19]
W& K AR TR (Aeromonas hydrophila/ caviae ) MAS-765 5 ZEFIFT B MAS17  ZEFEFT FaN INZZ (Triticum aestivum 1..) [20]
TAJE MAS617 ZFAUFTI S MAS620 AT 1R MAS820
ARSEER BB ( Halomonas variabilis ) HT1 3¢ U LU S ER B ( Planococcus  rifietoensis ) i JEWE . Cicer arietinum L.) [21]
RT4
FhFCER 3 ( Dunaliella salina) MS002 % i (Lycopersicon esculentum Mill. ) [22]
AR OT 15 ZEHIFF S BN E 76 R B & (Nocardia sp.) J=8AT & TR B N (Raphanus satiuus 1..) [23]
(Alcaligenes sp.) JEH & ( Flavobacterium sp.) TIPS (Arthrobacter sp.) EEEE
( Streptomyces sp.)
Nostoc calcicola \Nostoc spongiaeformae Nostoc linckia Nostoc muscorum F2N IKAE (Oryza sativa 1.) /NZE (Triticum — [24]

aestivum L.) \FEK(Zea mays 1.)

iLy/E R e E O] T ( Lycopersicon esculentum Mill.) — [25].[26]
7N ( Phormidium tenue ) T5 ¥14% ( Caragana korshinskii Kom.) [27
DAL IR ( Pseudomonas fluorescens ) DRT B AAIE DR11 2 FNAHFF B ( Enter- T8 B (Setaria italica 1..) [28]
obacter hormaechei ) DR16 K PGB B R ( Pseudomonas migulae ) DR35
LEAUFT R R LMA3  ZEAUFT R TMA33 20T B B LMA42 32 B & ( Pantoea sp.) T5 EK(Zea mays L.) [29]

LMA28

HRLR{BLAMIRT PM389 SEREL IR ZNP1B AN ZFFAT 5 ( Bacillus endophyticus ) 5

J13 B3R 2R B ( Bacillus tequilensis) J12

LR I [ Arabidopsis thaliana (L.)  [30]
Heynh |
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(DGR LS iy 25 YEH) 27 30k
AR R TRT (Azospirillum lipoferum ) &1 U8R A ( Azospirillum sp.) FEERIEI (I (Azo- i K ( Zea mays L.) [31]
tobacter chroococcum)
i S KR B ( Rhizobium leguminosarum ) LR-30., J& W 5 o [A] AR J88 B ( Mesorhizobium, ci- T5 IINZZ (Triticum aestivum L.) [32]
ceri)) CR-30  JEEWE & HH A HYRI AT CR-39 S ARIRIF ( Rhizobium phaseoli) MR-2
Exiguobacterium oxidotolerans STR36 i 1454 ( Bacopa monnieri L.) [33]
K A R ZEFFT TR (Anewrinibacillus migulanus ) Nagano E=0 ] T ( Lycopersicon esculentum Mill.) [34]
HAsr B AT PF23 H BORW [ H3E(Helianthus annuus L.) (35]
{4/ IMFFB ( Curtobacterium. albidum) SRV4 N JKAE(Oryza sativa 1..) [36]
PENCABEAMIAFFE Psd ELJR IINZE (Triticum aestivum L.) [37]
ARSI ( Planomicrobium chinense ) P1 WEHEZENIFF R ( Bacillus cereus) P2 T5 INZE (Triticum aestivum L.) [5]
JE/NEFTORFTE STR2 MWIERER YT ( Halomonas desiderata) STRS ., Exiguobacterium ox- £y HERT (Mentha arvensis 1..) [38]
idotolerans STR36
AT MN17 ZEAUAT R E MN54 # #i3 (Chenopodium quinoa Willd.) [39]
WEFT B ( Brevibacterium iodinum ) RS16 , z= B flER 7 ( Micrococcus yunnanensis ) RS222. N WIS ( Brassica campestris L.) [40]

B[ EC 2E AT ( Bacillus aryabhattai ) RS341 HIAK ZEH0F B RS656
VR AT I FZB42

A AR AT | L2 PG 51 5B T (Azospirillum brasilense )

F R AT B ( Bacillus megaterium ) N8 V048 2E AT B ( Bacillus safensis ) N11 B 7% JH. "EE

T U’ IF [ Arabidopsis thaliana ( 1.)  [41]

ZEMIFTER ( Bacillus paranthracis ) N18., DS ZERIFT B ( Bacillus velezensis ) N25 B K2

FUFTR N29 L 2E AT IR N35
SIS MIAT T ( Bacillus anthracis ) PM21

Porphyridium sordidum

Heynh |
+5 INZZ (Triticum aestivum 1.) [42]
WW( Spinacia oleracea 1.) [43]
HER E[VEE [H35 ( Sesbania sesban L.) [44]
ES¢rs) U R IF [ Arabidopsis thaliana (L.)  [45]
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Fig.1 Pathways of improving crop resistance by exopolysaccharides
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Fig.2 Improving soil structure and promoting biofilm formation by exopolysaccharides
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Fig.3 The physiological metabolism pathways in crops regulated by exopolysaccharides
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