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Table 1 Major soil-borne fungal diseases and their hazards common with grain and economic crops
e ik I Ji T RAREIR faE 2 R
Crop type Disease Pathogen Symptom Damage Reference
WEED e Yk T )& Fusarium spp. WRED AR, AR — 1% K Rk
Grain crop R § SAS IR SKE 22 ¥ )8 Rhizoctonia spp.  JEIT, FEFEME, R 10%, ™EIMXE [11]
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ENUE SV i — JE el
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Wheat L e SR 2 mmwaxme
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1157 8 5 il e o
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PNITE e a5 |
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Tk Wi o A B — eI
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ZEILIE RN M 7= 1 20% L)
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Fig. 1 Pathogensis of soil-borne pathogenic fungi infecting plants in rhizosphere
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Table 2 Ways of rhizosphere microorganisms suppressing soil-borne pathogen infection of plant roots

HRBR A 2

e of thizosch IV 2231k
eolr oS cre
yp. v _p Way of action Reference
mlcroorganlsms
TP e T B R A R G . L TR B -1, 370 TR A ) [29]
Antagonistic microbe
P A 2 R BT R 2 R R T ) 1301
AR 2 AR [31]
0 5 B PR KB N R K A | TR R ) [26]
T ARBRE T | RSB R U R [32]
T 422 1 S R [33]
Hf ik ZHEE e LR . W 1R . bR EE S, LA [36-37]
Community diversity HEAEN
AR EIR, WEFRYE ., RS [8, 28]

T A (KA B T I AR, (EfEY) ks e

HhpE A A (F2) . WERA FE W AR, SR ESR
2.5 HEBEXMNRREERNFME Yoot FEAR AR A D7 sU R A I, Tl

BT B AL ﬁﬁﬁfﬁ#%ﬁﬁ%$ﬁ PR IR A (3R3) o WA BRI A BUR P A E 4
HAMGER, BEXASSBREY R —BE 50T UM 00 e A gk 30k, 1 lhe ) e Bk R
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TR R B BRI A B IR A AR, ROARIEIL Ry s AR E o SRR IR AR A i 1
XY E RN E . AR RTAHEFARMAE  SIENAFEROFEAR, &FRE R ME,
Z, MXAFEMEIMD . XA FREEYN W, AT EERPRLENEAEZN, U
JEH—BOR B, Gl AN EARAZEA AR, & RPA HEE M ECE LY A KTy
BORMRFNN AT AE, WARRAB R, BmAS  (#2).

®3 REHEDHAEGEDEKZWAOERFT K

Table 3 Effects of rhizosphere microorganisms on plant growth and their pathways

me??%%? ERIr K 275 3k
N1z T
ypc.i ° o'sp ere Way of action Reference
microorganisms
PUERP AR, WmIR-3-2 (T1AA) , RER, MiEsRRSE [40]
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MR {2 2B 1A A [41]

HITEK ) Pk

Plant growth promoting

microbe VY R G, S R BTESE N [42]
(R Wik Ak S 77 24z BN 7 ) [43-44 ]
P AR B R AR, S [47, 49 ]
AEMEY HAEAE
SR EIRYIB. JLE A [48]

Harmful microorganism

[51] H £: FH WeR AT T R P T 45 [50]

http: //pedologica. issas. ac. cn



1 (7S P (B 7/ X N ey aa bl N G B I e e s 17

3 R EHERBIEROR

H1 T A8 3 B A AR S A Bl 1k F e ok, —
FROELIARYA , PIOCRILL R 3, BiiG T B
JEEUU R AT B o UL B B 4 A T R 32
WAL . P e SR D (E2)
3.1 EYImAEEM

H A 75 R T LA B9 He PEJE Al A 7™
hEGER k. HAT, Bhee S ng B R R g R
XAy P 5 DR ) 1o A R D RO R B A 2 R
A TR R L RN, R I 2 R
FeB SR E MRS . WP R B R
Jr XSRS R E B I 2E R, SRARTT A SR

PRfESPUME, SR —PrPE s s RGBS, %
AR GIE T AR E R TR — L L,
A B R A H R T B, TR ) T o R sk
o em P SON H, R T E A
3.2 MEENXBAAE

AR, B AT M AR, BT
G ER AR . WAEBORAE SRR A 7 h
B 4200 T R AE BOVE o S AR X i o ol
EYI RS, R A SR PERE . B2,
X — 2L — PRS0 AR, JEARRRIAEIA
BB RO Y ST . EESURE, A
FIFHE S CRe A o R AR, CRBRE S . L
Gl (O Dk AR ] i 1 O (N 0F €77

EALG]ESE Pz HI2 o8Nl
L@ﬁmﬁﬁgiamﬁ T
S—— 2ROERRUBERER —— oo
3 R REEEEE
1. SREREXRFEY
sEma a2 EETEREYE —— HHE NEER
3. 0 -HIRER
1RFMEEE EKHR) i3]
B 2. EIEMBE Giorw) SAMEYEN )
3 EBVRKHE (RS) EME) é
4 FSHEMIAMN GTREE) = =
1. EEEYR (RER) g
ppway 2 BHAE (EF. EB0) B &=
3. HEMEA GREIEK) AR B I
4 FRHEBEHRD OKEE)
1 8BS A (L)
BRSMEM > 2 MRS aM GIEYR) —— 4 jE/E%
3EERSE (RYWER)
1 RAHEER (HRES)
RIEESX —

2. ¥R ERE (LRES)

3. {EMMmEM GimER)

T A E BRI 8 RS AR XA i AR RO 2 o £0 IR FR/R Al e R B AL Note: Harmful and beneficial bacteria varying with net
growth of the plants. Red letters indicate mechanisms of possible incidence
B2 ARBRAE Y 2 0 R0 BV ) LT 3 £ B A HIL B

Fig. 2 Mechanism of the comprehensive control and prevention of crop fungal diseases based on regulation of rhizosphere

microorganism
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Advance in Research on Rhizosphere Microbial Mechanisms of Crop Soil-borne
Fungal Diseases

YANG Zhen"? DAI Chuanchao' WANG Xingxiang® LI Xiaogang2T
(1 College of Life Sciences, Nanjing Normal University, Nanjing 210023, China )
( 2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )
Abstract Soil-borne diseases have become a major bottleneck restraining sustainable development
of the agriculture in China. Rhizosphere is a window displaying how efficiently a crop uses soil nutrients,
a key micro-domain of plant-soil-microbe interactions, as well as a major scene where soil-borne diseases
develop. Today when metagenomics is developing so rapidly, any knowledge about interactions between
rhizosphere microorganisms and soil-borne fungal diseases is conducive to exploration for effective ways
to prevent and control soil-borne diseases from the aspects of microbial community, metabolic function,
and disease suppressants. With reference to the databases of Scopus, Web of Science and China National
Knowledge Infrastructure, a review is presented in this paper summarizing relationships between soil-
borne fungal diseases and rhizosphere microorganisms, discussing pathogenesis of soil-borne disease fungi,
and pointing out shortages of the current researches and focal points for future researches. Currently, the
incidence of soil-borne fungal diseases is very high in agricultural production of the country, and incidence
of most soil-borne fungal diseases is the result of complex infections of a variety of pathogens. Oriented
optimization of the structure of rhizospheric microbial communities is an effective way to enhance their
antagonism to soil-borne fungal diseases for control of incidence of the diseases. So it is a noteworthy
method. So far, quite a number of papers are found in the literature addressing relationships between
rhizosphere probiotic microorganisms and health and growth of plants, but few are exploring impacts of
harmful bacteria in the rhizosphere on incidence of soil-borne diseases and crop growth. Studies in future
should be oriented to systematically assess the incidence and damage of soil-borne fungal diseases, classify
soil-borne pathogens by type, explore in depth micro-ecological mechanism of rhizosphere in incidence
of soil-borne diseases, and develop a comprehensive technological system for management of soil-borne
diseases.
Key words Soil-borne fungal diseases; Rhizosphere microorganisms; Microbial diversity; Control

technologies; Crop resistance
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