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Research progress on endophytic bacteria in plants and their roles in the

growth and development of tomato

ZHANG Min', ZHANG Lili’, WANG Hongyun’, CAO Shoujun’, YAO Jiangang’, ZHANG Ruiging’,
LIU Anda’, ZHENG Shiwei’, YIN Haibo', LI Tao"*

(1. School of Life Sciences, Yantai University, Yantai 264000, Shandong, China, 2. Yantai Academy of Agricultural Sciences of Shandong
Province, Yantai 264500, Shandong, China)

Abstract: Endophytic bacteria are a kind of microorganisms that are widely lived in plants, which participate in regulat-
ing the growth and development of plants through themselves and their metabolites. This article takes tomato as the object
and systematically clarifies the types of endophytic bacteria and the various active metabolites they secrete, including
growth regulatory substances [AA, ethylene, phosphorus-solubilizing substances, hydrolases, nitrogen-fixing components
and iron carriers. Through precise regulation of nutrient absorption, competitive occupation of dominant ecological sites,
and activation of the plant-induced resistance system (ISR) and other pathways, the role in promoting the growth and de-
velopment of the host and assisting in resisting pests, diseases and environmental stress. The problems and prospects exist-
ing in the research direction of endophytic bacteria in plants are discussed, with the expectation of providing a reference
for its application in the high-quality and efficient production of tomato.
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Table 1 Endophytes metabolites and plant growth-promoting functions
AR B RE T ) IWEIE/ES e
Endophyte species Host plant Metabolites species Function
Burkholderia i Tomato. 157 Potato. K Corn  IAAACC i ACC enzyme fEHEAR R 42+ Promote root growth
Phytofirmans PsIN i Tomato IAA e RE

A. brasilense

Bacillus velezensi

Pseudomonas putida

A.piechaudii ARVS

Costari Canus A-M1

Endophytic Bacterium

Solanum lycopersicum L.

Pseudomonas [Ps(5)]
Bacillus [B(1)]

AR-ACC2.ANR-ACC3
Pseudomonas putida BP25

Bioformulations
GBP1-TW1

Scolecobasidium humicola

Paenibacillus P22

Antoea vagan

Lysinibacillus Cr33
FO47.GS-20

& #h Tomato
& %h Tomato

757l Tomato

F i Tomato~ #f#i Pepper

7 Tomato

75 it Tomato

7 il Tomato

7 Tomato
75 it Tomato

A Black pepper- &l Pepper-
7 Tomato

JKF#& Rice+ K5 Soybean.
&7 Tomato

757 Tomato

7 Tomato

7 7h Tomato

75 i Tomato
75 i Tomato

TAA

R 1 Protease.
B AA Tronophore JAA

1AA
ACC i ACC enzyme
IAA Zk# & Tronophore

IAAEEH A Tronophore

IAA.ACC f§ ACC enzyme

IAA Ek#k Tronophore

R4 Tronophore

BR3R 4K Tronophore .

W PEPI Active substance

T iR £5 34 %5 75 Phosphoric acid
solubilizer - IAA JEkZ A& Trono-
phore. i Phosphatate

B
Nitrogen fixing substance

i 584

Nitrogen fixing substance

% JE Polysaccharide

L& Acetic acid
P& Antibiotic

Promote growth and development
{2 3R & 424 Promote root growth
FEPUKFER Antagonize gray mold disease

oy g R ik

Increase yield and stress resistance

FEA <0 7 &, 8 = Uil 1% Reduce ethyl-
ene content and improve stress resistanc
e KR H

Promote growth and development
PEREMIAR 2R, BAIRAEK

Promote the growth of lateral root system
and capillary root

TR R ALK, S mFh 7 R A%

Promote root growth and improve seed ger-
mination rate

FE DU B AR 2 16

Antagonistic to Fusarium and Rhizoctonia
PLH 4 )8 Resistance to heavy metals
&4 P Broad antibacterial property

R ACIEYE (e R KR E

Improve low temperature resistance and pro-
mote growth and development

HImENE &R

Increase organic nitrogen content
RAAEKE T, FEPUR R E

Promote growth and development and antag-
onize diseases and pests

UM AE 2 e, F5 50 S

Resistance to root knot nematodes and an-
tagonistic pathogens

P JA % & Reduce JA content

755 ISR.SAR hitt R4

Induced ISR and SAR resistance system
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