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Abstract: Soil-borne diseases are currently the most significant type of plant disease restricting
crop production and threatening food safety. The rhizosphere microbiome, often regarded as the
“second genome of plants”, has shown considerable potential in controlling soil-borne crop
diseases. The use of rhizosphere microbes to control soil-borne diseases offers many advantages,
such as being environmentally friendly, efficient, and broadly applicable, which makes it a hot
topic in rhizosphere microbe research. In this review, we first introduced rhizosphere microbes and
their potential for controlling soil-borne crop diseases. Subsequently, by integrating the latest
research advances, we systematically summarized seven mechanisms of microbial control against
soil-borne diseases and categorized them into three pathways: (1) direct interactions between
microbes and pathogens; (2) direct and indirect interactions between microbes and plants; (3)
indirect interactions among microbes. Furthermore, we reviewed the current applications of the
rhizosphere microbes in controlling soil-borne crop diseases. Finally, we analyzed the key research
challenges in using rhizosphere microbes for soil-borne disease control and discussed potential
solutions, aiming to provide references for advancing the green control of soil-borne diseases.
Keywords: rhizosphere microbe; soil-borne disease; mechanism of disease resistance; multi-omics
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Figure 1 The main pathways and mechanisms of rhizosphere microbes control against soil-borne diseases in
crops. A: Direct interactions between microbes and pathogens; B: Direct and indirect interactions between
microbes and plants; C: Indirect interactions among microbes. SAR: Systemic acquired resistance; ISR: Induced

systemic resistance; JA: Jasmonic acid; SA: Salicylic acid; ET: Ethylene.
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SRt AR PR A Wbt AL F A RE ), (H H R
i A BIF 5 i T8 AR B 5k 2E 0 18] AR B AR T 2R
Bl .
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3 ARFRAK A 0 B e 1 0 4%
E AR

R B Y B 6 E P 35 1 X %
A3IMGEED: ) BB R R EY BTG
) N LA AE R M AEDBE; (3) HR-
TR HAER AEYIB G . R AR
FE R FH B — TR AR 04 15 00 e P ke 3 il VE s
F, AHBEE BT A IR — R B R AR AE SR
B, DM TR A BT 7 R 200 T - L R A
HAEZW A B iRV E D 7 =
3.1 B—HmREREEYIRE

FEARY A 7 e, B30 TR R R R
YEW e & BA b ia e g ) iz e, H
H2EH AT R JEET . K E 8 (Trichoderma) ™ &
R AL R AR RN LR SR . R R —Pr e
PRBIIG AL F A AR 20 e 50 4EARi e
FHAER, BAE 1955 4F, Dunleavy & ¥l—#k
A B ZE AT B (Bacillus subtilis) BE W% A 5B 15 &
SR . S, BOREZ BT ST iRt
SR —HUR R R BTIREY) TR FERRCR, K
St A 5 I S B ol P R S A4 TR L TR AT DAAT AL
B 37 i A OS01000 B, A 159 AR B R 0
# B. amyloliquefaciens OR2-30 i i3 ;= A A
AL 2R 40 o R A Sl 96 7R 0 A A AR BRI
B F RS TRMEE =4 ROS, 465 E K ZEE R Y
FRBE BT, SR, PR— BRI K £
JETE AT B L S N SRR, Joik AR
R FEL 0] o PR 0L, B ASCRAS R ) A g 2 oM,
FH ) AR S i L 2, R R £+
e R0 i i U004 - S A gyl 00
PRI 2R PR ] B — T AR TEAE AR B e B AR, X
LR AE R VE I B AEPUR PR RE . BN, B. subtilis
PTA-271 W] AWSAZ A A BR AL SE , (B JHR 44
FHAYIRBEALAE 28 °C5 Ak, B. subtilis PTA-271
FEVD BT A 18 v e BE R 17 RE 7 Bifi 422 0 B[] 2B K<
RS ST L BRI, BRTE R 250t
YIB i BRI 5T E N B — TR R 58 6 B8 315 i
MAE YRR
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Table 1 The mode of action of microbial technology in controlling soil-borne diseases
=27 P S oW EY YEHIBLA AR J7 30 275 3k
Crops Pathogens Disease-resistant microbes Mechanism of action and biological control References
methods
FHRAR PRAE T T 2k i T Pa608 PATRLERT 77 A 1Y o-JR I I 3- BRI REAS IR [49]
Capsicum Phytophthora Pseudomonas aeruginosa PR A 1 AR
annuum capsici Pa608 Single-strain biocontrol: the strain Pa608
inhibits the growth of Phytophthora capsici by
producing a-pinene and 3-carene
i (PR Iz ST IR 4FS FABELERS - FRHEGR KR LI FIRFIRTE - [76)
Brassica rapa  Sclerotinia Bacillus thuringiensis 4F5 IR R IR RIE S RGP
var. oleifera sclerotiorum Single-strain biocontrol: the strain activates the
salicylic acid, ethylene, and jasmonic acid
signaling pathways simultaneously, thereby
triggering induced systemic resistance in
Brassica rapa var. oleifera
S RAT AL TR e 2 AUAT I OR2-30 FAGAERT 7 AR IR IR (PR R ZDIM SRR [77)
Zea mays Fusarium Bacillus amyloliquefaciens BCP A AR B & 15 s PR AU
graminearum OR2-30 IS BOA 2R AT
Single-strain biocontrol: the strain OR2-30
inhibits the growth of F. graminearum by
secreting iturin to suppress conidial formation
and germination, inducing the production of
reactive oxygen species, and causing mycelial
cell death
Al MRS R E A RBCHIER TsoF FAGELER) - P. putida 1soF fi B PURL b SE AL 33 [78)
Solanum W] Pseudomonas putida IsoF RSV A A g i 20K 3 R B 1% 2 R A
lycopersicum  Ralstonia N IR I A, AT R 3 25 AR AR
solanacearum IR 1R
Single-strain biocontrol: the strain IsoF utilizes
its type IVB secretion system to deliver toxins
into pathogens in a contact-dependent manner
and invade existing biofilms, thereby protecting
tomato plants from pathogenic infection
PR, W22 2255 SEMEI A2 M1 FATE A By - 5 AR N S TR e 2R AL [79]
Wi Aphanomyces Pythium oligandrum M1 GURERESY , I TREARPR U S
Medicago euteiches Single-strain biocontrol: the strain M1 enhances
truncatula, the overall disease resistance of plants by
Pisum sativum activating the synthesis of endogenous
antimicrobial compounds (isoflavonoids and
phenylpropanoids) and modulating the
rhizosphere microbial community
BiE 2T 10 AT ZNW S A AR R ALK L AR [80)
P. sativum Globisporangium  Trichoderma asperellum ZNW — FAEY R G EHilk
ultimum Single-strain biocontrol: the strain ZNW
parasitizes the mycelium of the pathogen and
triggers induced systemic resistance in the host
plant
(75%%)
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(B 1)
(=7 T D ORI VEFABLRFIA: B 7 2 ES BTN

Crops Pathogens Disease-resistant microbes Mechanism of action and biological control References

methods
w7 N ki) FHELZEAUFT I PTA-271 PRTR AR B - il R KA TR AR IR S W LR 3R [81]
Vitis vinifera  Neofusicoccum Bacillus subtilis PTA-271 K HLAT L f# 55 EL 18 5 K (-)-terremutin A1
parvum (R)-mellein

Single-strain biocontrol: the strain PTA-271 not
only triggers the salicylic acid and jasmonic
acid signaling pathways in plants, but also
degrades the two fungal toxins

(-)-terremutin and (R)-mellein

pie S FH MG T WA Y%K EE QT20045 PR AR : T harzianum QT20045 5 22458 [82]

Arachis Sclerotium rolfsii  Trichoderma harzianum L A RS AL B R R L

hypogaea IN3011 QT20045 AN AR R E R A N, T harzianum QT20045
IR REIE T VAR TR i R B IR A A5 A
A A AN EE (YRR , RIS )8 suppressor of
mkk 1/mkk2 (4hSUMM2)IE R F I8 A IbamAEY)
Pt
Single-strain biocontrol: the strain QT20045
directly inhibits pathogenic fungi through
mechanisms such as hyphal entanglement,
parasitism, and lysis. In addition, under
pathogenic fungal stress, this strain can
maintain the stability of peanut seedling cell
walls by downregulating the expression of
pectinesterase family genes and upregulating
the expression of the AhSUMM?2 gene to
enhance plant disease resistance

K pNCELA ] RN 5 BGC BJ09 BAPAEB) < R. intraradices T REARK AR [83]
Glycine max  Phytophthora Rhizophagus intraradices BGC N HyO, B MIREATIR & & A H KA G
sojae BJ09 A 1 B R N R L R B
Single-strain biocontrol: the strain BGC BJ09
enhances soybean resistance to P. sojae by
reducing H,0, levels, increasing jasmonic acid
content, and elevating glutathione reductase

activity in the plants

Ko KTIERH WIER R EGB BT A B : Corallococcus sp. EGB lh—FPfr  [84]
G. max P. sojae Corallococcus sp. EGB TR Z 1 (thiaminase 1, CcThil)Ffiw 4k, M
53R ER S ) A SR 2R | BEL TR 2 B AR IR
e R L S M R e A R A 4
Single-strain biocontrol: the strain EGB inhibits
the growth of P. sojae via a thiaminase I CcThil
secreted into extracellular environment through

outer membrane vesicles

P4 actamicro@im.ac.cn, 7 010-64807516
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=7 o SR TUw M EY YEFIBLHITAAE B 72X 275 3CHk
Crops Pathogens Disease-resistant microbes Mechanism of action and biological control References
methods
TR JAARIE P DISERT 2EAUFT R By S3 HATE A [« B. velezensis Bv S3 Y CHEIK 7] . [85]
Oryza sativa  Fusarium Bacillus velezensis Bv S3 SRR A T AT A R 224 K T
oxysporum 5 | i 22 WY
Single-strain biocontrol: the sterile filtrate
of strain Bv S3 can significantly reduce the
spore germination rate and hyphal growth
of F. oxysporum, and cause hyphal
malformation
W F. oxysporum Pantoea sp., Fictibacillus sp., &R %A RS R IAEAARIRESE . [86]
A. hypogaea Enterobacter sp., {BAE AL AR AR BR W S s D I R AR 2
Paenibacillus sp., RO SR B TE REAS 2 T
Sporosarcina sp., F. oxysporum W 224K o it —AF H I 2=
Lysinibacillus sp., and FPEREAE T PTR SEAEAR PR RE T o LA
Pseudomonas sp. ML AT BB 542 & A ILIE AW (volatile
organic compounds, VOCs) & B4 ERY Y
PR N, FEREAEAE A AR PRGN ] i 7
BAPERR PR R R AG Y 1 — Y BL i \2,5-—
FER I | 6-F1 5E-3,5- 1% —J-2- 5% VOCs, B)
AR AR B X S T 3 B i 2
ik
Synthetic community: the synthetic community
consists of strains that are enriched in the
rhizosphere of rotated peanuts but significantly
reduced in the rhizosphere of monoculture
peanuts. This community can significantly
inhibit the mycelial growth of F. oxysporum,
and reintroducing it into monoculture peanuts
can restore the plant’s disease resistance. Its
antibacterial mechanism may be related to the
production of volatile organic compounds
(VOCs) and antibiotic-like substances
ok Fusarium spp. fEVER IS 2 UFT R BOD10, M 5 JUREV < 5 URFVR A 1 5% AR (L i [87]
Solanum RAFANUH B65SD14, LI5S S. proteamaculans B65H4 7= 2R , i #1
tuberosum AEFTE BOHY, AR IE BV TR o LR o A o 2 LU Rl i 22 4= K
[CH B65H4, itk BOH11 Al Synthetic community: the consortium inhibits
Al ZEHUAT R B65D7 the pathogenic fungus by promoting
Paenibacillus amylolyticus S. proteamaculans B65H4 to produce caproic
BI9D10, P. putida B65D14, acid, which suppresses conidial germination
Acinetobacter calcoaceticus and hyphal growth
B9H9, Serratia
proteamaculans B65H4,
Actinomycetes sp. BOH11, and
B. subtilis B65D7
(§28)
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=7 o SR TUw M EY YEFIBLEI AN AR B 7 =X 275 3CHk
Crops Pathogens Disease-resistant microbes Mechanism of action and biological control References
methods
T R. solanacearum  Pyoluteorin BFARI AP A & R . WiBE P. protegens Pf-5 [¥) pyoluteorin  [88]

S. lycopersicum

BES

Astragalus

F. oxysporum

membranaceus

NG

Triticum

SN ZRLTE
Rhizoctonia

aestivum solani AG8

(YN

Citrullus

F. oxysporum

lanatus

JT PE-5 DL SR T 2R AT I
DMWI1

Pyoluteorin-deficient
Pseudomonas protegens Pf5
and B. velezensis DMW 1

Stenotrophomonas sp.,
Rhizobium sp., Ochrobactrum

sp., and Advenella sp.

14 PRAATE A A 1053k
Ten synthetic communities
constructed from 14 bacterial

strains

P. aeruginosa Q6 %5 16 KR 4N
A synthetic community of
16 bacterial strains, including

P. aeruginosa Q6

B INEER  HHAES B. velezensis DMW1 HAE
etk ST T RONAR RITYG9R B. velezensis
DMW 1 5L {5 18, Bl D37 i B 2
HHR R E

Synthetic community: the pyoluteorin-deficient
strain Pf-5 can interact with and co-colonize the
tomato rhizosphere together with strain DMW1,
enhance the synthesis of antibacterial
metabolites by strain DMW1, and
synergistically protect tomatoes from bacterial

wilt

B TR  Stenotrophomonas sp. HAEANH EE [89]
o JEL AR K, A 3 o 200 T DO S AL AR A 3R

RT3 5 LA SO 175 3 R GU DU AR DG il

i

Synthetic community: Stenotrophomonas sp.

directly inhibits the growth of fungal pathogens,

while the other three bacteria activate the

jasmonic acid signaling pathway in plants and

trigger induced systemic resistance by

enhancing the activity of resistance-related

enzymes

R - 01 RE TR 42 BRI [90]
PR R R I R 2 ) R. solani AGS 1)

A

Synthetic community: four out of the ten

synthetic communities significantly inhibit the

growth of R. solani AG8 by producing volatile
substances

R LMY YR ARG (91]
I HA A HAU R 51 REAS e R B I T 1
B I

Synthetic community: the community enhances
disease resistance through microbial synergy,

and other members of the synthetic community

can promote biofilm formation in

P. aeruginosa Q6

(firsk)
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(B3 1)

(=7 T i
Crops Pathogens

PURAY)

Disease-resistant microbes

YERIBLHI AL R 72X 22530k
Mechanism of action and biological control References
methods

INRETAE F. oxysporum f.
Musa sp. cubense

acuminata

i KR

S. lycopersicum Botrytis cinerea

A F. oxysporum

Crocus sativus

i el 7 T R RUIE A
Streptomyces morookaense and

Piriformospora indica

B. velezensis IS IEARfUZERE
B. velezensis and Rhizophagus

irregularis

BRI ZF AT I SR235
MZFA B SR38
Paenibacillus peoriae SR235
and Trichoderma yunnanense
SR38

WY L AR . S. morookaensis PR IR AL [48]
& xerucitrinin A 1 6-13 F-a- ML IR EE , 410 1

F. oxysporum WA K I T/ HAt 74,

P. indica 55 1E373 JE TR 78 5 S AR
Cross-kingdom microbial interactions:

S. morookaensis produces secondary
compounds, xerucitrinin A and 6-pentyl-
a-pyrone, which inhibit the growth of

F. oxysporum and reduce its spore production.
Meanwhile, P. indica prevents the pathogen
from colonizing the roots

WAV HEHAE : B. velezensis REVN & [75]
R. irregularis EL A 22 MRS I A= 9
I, T AML L TR FE 181 2 FEUAT T 7 A 3R T 1A
Rl FH TR, TR REROE ) R ST
PELLRA il 052 Hb b T K A4 1
=*E

Cross-kingdom microbial interactions:

B. velezensis can migrate along the hyphal
network of R. irregularis and form biofilms,
while AM fungi can regulate surfactant
production by Bacillus, enabling stable
coexistence between the two. During
interaction, they can activate plant systemic
resistance to protect tomatoes from the above-
ground pathogen Botrytis cinerea
WMEEE R HAE T yunnanense SR38 1 [92]
P. peoriae SR235 4557 K Wawi vh BA Bk
A HLRR(DL-3- 2 FLIR | 3- 52 HE 24 R | (28)-2- 7
PNFEIRIR) , H 5k LU SR38 5 SR235 14
PR AL B R TGS AR S R 50
Cross-kingdom microbial interactions: the
fermentation broth co-cultured with

T. yunnanense SR38 and P. peoriae SR235
contains disease-resistant organic acids (DL-3-
phenyllactic acid, 3-hydroxydecanoic acid, and
(2S)-2-isopropylmalate), which are present in
higher amounts than those produced by a single
SR38 or SR235 strain, thereby activating the

plant’s immune system

(firsk)
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(B 1)

(=7 T D
Crops Pathogens

ORI

Disease-resistant microbes

YEFIBLEI AN AR B 7 =X
Mechanism of action and biological control
methods

EZ DTN
References

B P. capsic
C. annuum

B. subtilis QST713 and
T. harzianum T-22

JHEL B PE R T
Phytophthora
nicotianae

B. subtilis Tpb55 and
Nicotiana T. asperellum HG1

tabacum

Feiti F. oxysporum f.
PR LR AR PR 4:1)

S. lycopersicum  sp. Lycopersici

74 fungal strains: 105 bacterial

strains (bacterial:fungal
biomass ratio of 4:1)

74 FhA ] ECTA - 105 Fi 20T (40

WAV R HAE T harzianum T-22 Fll [93]
B. subtilis QST713 kA A BIHE MIBAAR P-4
TG By 2R A B i, B SR AR ) AR O It

HIfE

Cross-kingdom microbial interactions: the

combined treatment with 7. harzianum T-22 and

B. subtilis QST713 increases the content of
antioxidant enzymes and phenolic compounds

in peppers, enhancing the plant’s resistance to
pathogens

s L HAE . T asperellum HG1 Al

B. subtilis Tpb55 FH5 3%l T. asperellum HG1
PN AR R 5 W) 2E.4E-5% —IRIR &
B, FREA 2 R A5 i R
Cross-kingdom microbial interactions:
co-culturing T. asperellum HG1 and B. subtilis

[94-95]

Tpb55 increase the content of the anti-oomycete
aliphatic compound 2E,4E-decadienoic acid
produced by T. asperellum HG1, which can
inhibit a variety of plant pathogens

TR FEA - RS A R RERE T [96]
BHARFIRR AR, I Heg 8 LT i
il A SR/ R S T N B 51 2R BROK AL
W15 PER (carbohydrate-active enzyme,
CAZyme)fHKEAE

Cross-kingdom microbial interactions: the cross-
kingdom synthetic community activates both
jasmonic acid and salicylic acid signaling
pathways in tomato and enriches 51
carbohydrate-active enzyme (CAZyme)-related
pathways, including those for chitinases and
xyloglucan hydrolases

3.2 ALEREENEINAE

H T RAR A WV it T 51 2 S BUF 52 ik
HRME, PRI GroBkopf 25 H T A 5 Ak
AEYIRER R, BD 2 R DL BRI H B
NI RE PO A AR U R AR B N TR
YIREvE , AR 8 2 fh. | B R
Ot T 158 1 7 94k 7 356 SC B ) A R i k>
(FR AR F 5 e 21 A 5 e 7, Bl X A
BBV IR AT T R B, & TR 7% REAR 1 3ol
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NS ARE, HIJRERUE . PURACR L —
PREEGE . Bl4n, m 3 BRZFFAT B 40 A B
KRES TIL B AN ss . B s X EW AR,
I H _EH JA G5 4R 2K LOX2-3 F1 LOX4 1)
ik, i IA GEDEWN, HEAARFN
FOR AT —FP 2R AT B AR, A T
AP R I A i PR B B — e, T
o M TR AR (R B AR A ek, TR
BB B9 A R P& P AT — 56 B T Rk Bk e A mT
RE 1] 55 & ROV I BT T REDT', W P putida
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G5 Fhoal w5 AR B BV E ISR (Serratia
proteamaculans) 65H4 HAEAf H = A4 O R I 2%
DR ER TR 8, (H A — TRk a2k
S. proteamaculans 65H4 (1) £ W& B AHAE )
XTI HUR SR AME s Ak, HAL RS
BREVR (KT 6 Tl 20 ) B BT ROCR BOMAIR T3X 4>
AP, N T EA REEE X TRk R
A PR, B o TR ZECE U VE XHEY B &L
SFNFEE M e B — R D g, AR A
525 R T MR 2 A= W iy v T Xy 2
GEMEA
3.3 HE-AEBEFEIERNEYIMNE
LA - R B B EAE A A v ke A7 T
VE— PRIk & e 7%, A I IR Y i
5 THD B Y R B2 TR G R TR T A A
R 9T 32 28 00 1 AR HE VR W WM 37 43 O I
JUH R AM HE 5 A PR Al # A B
IR JE IR B (Niallia circulans) YRNF1 5 4 &
T B Bk $¢ B (Claroideoglomus etunicatum) Fl
R. intraradices 3[R A PR F 4 & T A VA
W, A R G (Devosia sp.) ZB163
5 R. irregularis MUCLA43194 A 4b B 52 A5 5 At
IOUE T FRERZE AL, i H A HE5E T AM B X
MRAR MY, AR, HEE-AI R B A AR
TBVEYDIR F I ROR B AR FHPLIIT 46 Bl Bl 2 4 i
HEMI5E 28D TAREE R . AM E R AT
Z I AR, A6 At B 2 [R1AH B AR
SIS A BRU>2, Fe g, 7ERS MR
1 Jil Fi5e H B BE B fd (Piriformospora indica) ik
A, [A B W R BE T (Streptomyces
morookaense) b PR , 2 )5 B4 FhA 2
AL Y S, BIEE AR AR R AR AR AR LT
K B, 25 06 G IR e PR K B (Trichoderma
harzianum) 575K ATgmfs4 3833 VEFEFT I R 5%
iz 5 H (bacilysin transmembrane transporter,
TgMFS4)F#AIX B. velezensis 7= A AT B i 2 #E A
WA REYE , [ R E AR RN B. velezensis
RESEALAE, dl o P W VE T2 T 3 Ak Z= e B e

BORU, BT, EE-AH S AR A B TR
WFFE W Ak TR AP B, VP2 WTENLRI AN TSR,
BE— LW SE S S EARHLHS AL 0 F B it BA
R S T L AN B TR R L A 22
S R G o P L T -0 A LA 5
Fr IR 2R IRITR S, H 5 D TR
MREST, BARVEYI T

4 RHEH5EZ

ARICRGRES TRPRBA YR 7 Fp AR5 HL
il B S SR S AR S S R AR A L B
FOP PRI . BOSEI R R 5 2
HEAERIFR o Wl . e AR AR R D i aa S
A1 o D R O R AL S SR T PR A
JREES] o X LEHLH Al BE— 229980 3 %L
VEAR : BCEY - ISR A B AR U1
Yy ) L 5 1) BRI -l A 0 B T 4
Yo X B ML 0t — A B Tt i
Y- KR B S A ) -5 DL v = 07 A2 2 AR G ZR Y 2
fift. HAET, FETRESGUEYIEDTBRE) 2
B TFRRE . i, REAFZREY, F2H
W5 it P B — PR R R L M TR U
PRI (AN SCRCRT ), A ROR I T - A0 R
PR AR R

JRUE KRB S AR W A 3G 5im AR b BE 1 05
T35, (T [R] 7 A7 1 s T 2P
(1) R Z BN T A H R,
HHE SRR 5 B UIRE 5 % L5 KA Y)
BN EZ R T, SERO AP R
FOFZ4 -5 M DR R E 5 (2) 9 it o Al B P A LA
Fooxt A By e A B Al 2R D RE A4 S AR W B A F AR
Hh S A A, AR T (Rl A 0 ) B EAE T ST A
a%, MSROPIEER AL MBI, F AR ) iR B
FEOTNAL; (3) ZAHAHRE R TR Y-
ARV HAREE, (BT RS RN | 5%
A S BUEY RSN | R SR
ZAAE, NP | SRR R R,
PEIZR Gk R HE- DR EA R I S EAL
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552 T AR A B S TH G A SR A,
TE 1] 42 0 O 8 A 35 (I - S PR R 5 Rk
KADWBORAY, IS % 5 ek (ks
EAED AN . BRGSO R E BN A B A
JE NG R B A T 5 44 v FH 0] o FH 8 DG BREBR Y

N T2 fE (artificial intelligence, AT)H7 A iy Ht
R 5 N K R g A SR T A
AR, i Al 5 Z2H AR EERG, MY
FE BT TR 2] b 4 7 VR - T 26 ) AR R N ZERIL A
AT A B Y AR O ARY , HEWTHE IS Thie
165G U B BT, 1 38 2 S0 50 50 iR 9K )
VEDIFRER A% A . DhRe R AR 5 40+
SR, aE EAEY AL = 5 A Y A B
AL G R B T B0 ) . MR R S AR B
A YA B S5 A FN D RE 28 DIAHOC, BRI R A i
Mg EBE 1 SO A Y AR BL R 2, JT7E
PR b SEPR A Py 4 RS HE TR, B
AT 178 G B8 ) RE T A ) 4 Bt — SR B I S 1 B
WM . FEX SR L AL FHESN T, A E R
LR PRGA: P A i el i T S EE, S
NI (7R (S N [ Y A SERTE S
SL R R BRI A

& STk = FH

WL Bl SERiEE I, E G 0
e SRR ARIBCEE S . IUHAE L, B Bk
e RIS, B BESGE; A, RO,
BE R, RLE.: REUESE . BIHE M, A%
I S,

{E& FIZH PR AFF AR

VE# A AT A0 W] BE 2 M AS SO A
HUIRREI L LIE I N 38
S 30
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