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Research progress on functional endophytic bacteria for reducing
organic contaminant risks in crops
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Abstract: Organic contamination of crops poses a threat to the safety of food products and human
health, and it is urgently needed to be solved. Endophytic bacteria are indispensable in
microecosystems. In recent years, researchers have screened and isolated endophytic bacteria with
the function of degrading pollutants from the environment. These bacteria have been used to
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regulate the metabolic processes of organic pollutants in crops, which achieve the efficient reducing
of toxic organic pollutants in crops. This paper reviews the research progress in the reduction of
toxic organic pollutant accumulation in crops by functional endophytic bacteria, focusing on the
degradation genes, products, and pathways of toxic organic pollutants in crops after the
colonization of functional endophytic bacteria. Furthermore, it discusses the factors affecting the
degradation efficiency of functional endophytic bacteria and emphasizes the importance of these
bacteria in reducing organic pollutants in crops. This review provides ideas and a basis for the
further utilization of endophytic bacteria to control the risk of organic contamination in crops.
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Table 1 Endophytic bacteria that modulate crop degradation of organic pollutants
BHLIEG) =7 g 22530k
Organic contaminants Crop Bacteria References
IE B 2RI N WA 2R SRR M R [33]
Phenanthrene, pyrene Ipomoea aquatic, Triticum aestivum Stenotrophomonas maltophilia PX1
L Pyrene K Barley Y R E Serratia sp. Wed4 [34]
&AL G W) Hydrocarbons AL AR White sweet clover RS H TR & Pseudomonas sp. EA6-5 [35]
S HEE TPHs WS Lactuca sativa 555 R Streptomyces sp. Hlh1 [36]
PN Propiconazole 7%t Tomato AT Bacillus subtilis W9 [37]
FEALUE Chlorpyrifos AE3% Allium tuberosum N5 PRI TR JE Sphingomonas sp. HIY [38]
[39]
[40]

+& B2 PCB-209 % 1 Ocimum basilicum L.

I HR SE 7 P R
Stenotrophomonas rhizophila BS-7

/ Promoting crop growth\
and development

« Secreting plant hormones
(TAA, cytokinin,
gibberellin, etc.);

* Producing ACC deaminase;

* Promoting nitrogen fixation,
phosphorus dissolution, and
produce iron carrier

L

Ecological niches and nutrient
competition inhibit the growth
of pathogenic bacteria

* Reducing the growth rate of
pathogenic bacteria and
accumulation of toxins;

* Competing with pathogenic
bacteria for ecological niches

Promoting metabolic gene
expression

Bl DhREAEEE AR EERILE]
Figure 1
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(indole-3-acetic acid, IAA), 1- IR N EE-1-R R

(1-aminocyclopropane-1-carboxylic acid, ACC),

Producing antimicrobial
substances

« Secreting antibiotics,
antimicrobial peptides, and
other substances;

« Analysing of hydrolytic enzyme
analogues (chitinases,
proteases, etc.);

« Secreting secondary metabolites

Regulating enzyme
system activity

« Oxidases, reductases,
cyclo-cleavage
dioxygenases, hydrolases,
dehalogenases, etc.

® Endophytic bacteria
® Organic pollutants
® Pathogenic bacteria

Potential mechanisms of action of functional endophytic bacteria.
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Diethyl phosphate
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AN, PAHSs F&fig i) = ZE D REFE Py 2R3t M
HA, 40 PAH-RHD JE[ | phd BEPR (G FER0N
AN . pht FEA (G A AB 28— F R 3 BUIN 48U 1)
cat FEP (Gt JLZE W BUIE ) . pea FEH (Gt
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HaHT &8, TEeEREff f2% PAH-RHDa-GP 3
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GRFEE ROV R, AT E S5 PCBs FEf#
(1) Ty RE ik DX AR , o L6 KL RIRN il 6045 bph HEIA]
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fbo BRI, HRETX T PCBs [ 2 v Ik K A il
(2RI BN ARAE WA IR, Rk 2
Z SRR A 7 HREMALE] R i
WYY AA TR A i Ik PCBs i S RN Ak ad f
() e R LA TR
3.4 NEERNEMEEREMAERNBIS
2Sy)l:0pADIESES
341 FEEFAN

A Ta) 7 58 7 AR PR P P AR 20 5 1 A Bl
Bt N WU G R g R AR e S S,
FH Y N A2 40 16 5E BE 7 ¥ T AU 35 R B (seed
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irrigation, CS)%¢ . Zuo Z™1/r B K ] SS. LS.
CS =A =0k A= T HE EN EFE 243, 30d
Ji, SS. LS. CSAbFEF (45 5% B 1) PAEs
PR F2 70 B0 368 B8 70 I B AR T 62.83% . 10.89% .
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Table 2 Functional endophytic bacterial consortia for degrading organic pollution

AOLERY DIRERIERER BUEYIRRE Fiefp i 275 30k

Organic Name of the Flora species Degradation References

contaminants consortia efficiency (%)

i .= F®Z CEB IE0E AR A AT R AT 81.26,70.72  [49]

Wik OISR/ IMT R

LMW-PAHs, Massilia sp., Sphingobium sp., Diaphorobacter sp.,

HMW-PAHs Mycobacterium sp., Mycolicibacterium sp.

LT PAHs -3 ARTE R T SUFF ] Proteobacteria, Bacteroidetes 71.09 [99]

Z AW PCBs - B PSR i 3% =08 Pseudomonas sp., Alcaligenes faecalis  66.70 [100]
SEAFT R T EFT TR it AR P TR R 5 2 AT T 54.00 [101]
Bacillus sp., Achromobacter sp., Pseudomonas stutzeri,
Bacillus subtilis

WRZ_PR— - AR R R SURRR R BRI EE O ER 63.06 (88]

1E TR AR R

DBP Sphingobium sp., Delftia sp., Pseudomonas sp.,

Achromobacter sp., Rhizobium sp.

SynCom F+L381 ZEFHAT T J& Bacillus sp.

iR THARA EN

93.40-99.20 [102]

B TR AR IS R L AR 94.05 [85]

ZH R Pseudomonas sp., Delftia sp., Allorhizobium sp.
LMW-PAEs
&) PCS-1 RN E AT E  RIERE S TS AT R 61.46-84.27  [103]
Pesticides Pseudomonas sp., Enterobacter sp., Paracoccus sp.,
Achromobacter sp.

AR - PRGN IER 79.70 [104]
Fomesafen Bacillus sp., Pseudomonas sp.
(CEEEIAEH CPD FR R IR BIAFTE AT B T 50 2 FL AT T 83.20 [105]
Atrazine Acinetobacter Iwoffii, Enterobacter sp., Peribacillus simplex
BATIMEETPHs T2 ZETFT R BB & Bacillus sp., Pseudomonas sp. 78.00 [106]

- T e AT R R AT R 87.45 [107]

Bacillus thuringiensis, Bacillus cereus

~FIRIIRERREAR AT 4 o
~ indicates that the functional consortia have not been named.
JURE B AT S  RR T AR LU LA JT T
JEARSEHIFE

(1) ZAEYE R REGE N R R, HAT)
ToHE S R R N AR A R FE e, PN A R B A
Yz A EAE FIAHLEE, N A= 40w 7E VR
EVERIBEEZE STKE I EE/N A N

(2) DIBENLE B A R A T A HLTS
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JRARKMPI R Z —, RA AT LU B i 1
I AR A TR R A A
AR HAR T B, WA TR A A (] T ) 7
AR IBLE] | A A r 1% O i L A A e
]y LR35 Je gy AR A, TG i HAT
HLIEE . RRE . R R R A PLTS B R e
BRI
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