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Abstract; Kiwifruit bacterial canker ( KBC), caused by Pseudomonas syringae pv. actinidiae, is a devastating
disease. Compared with chemical control methods, microbial-based disease control offers significant advantages,
including exceptional environmental compatibility, robust sustainability, and a reduced likelihood of developing pathogen
resistance. Through literature review, this article systematically summarizes the disease characteristics, pathogenic
bacterium, and transmission routes, as well as the main microorganism species used in biological control, core biocontrol
mechanisms, and practical applications of microorganisms in the biocontrol of KBC. The aim of this study is to provide
theoretical support and practical guidance for the sustainable biocontrol of KBC. The results are as follows; (1)
Biocontrol microorganisms are highly diverse. The microorganisms with control effects on KBC mainly included four
categories; bacteria, actinomycetes, fungi, and bacteriophages. Among these, Bacillus and Pseudomonas (bacteria) and
Streptomyces (actinomycetes) are the most widely used and exhibit significant efficacy. (2) The biocontrol mechanisms
involve both direct and indirect pathways. Direct mechanisms include the secretion of antimicrobial peptides, antibiotics
and other antimicrobial substances to dissolve pathogenic bacterial cell walls, blocking infection sites through nutritional
competition and spatial occupation, as well as direct disruption of pathogen structure via parasitism; indirect mechanisms
primarily involve the induction of systemic resistance in host plants to enhance resistance to KBC. Most highly effective
biocontrol strains employ both mechanisms, demonstrating superior efficacy compared with strains relying on a single
mechanism. (3) In the same study, the control efficacy and stability of composite microbial agents are generally superior
to those of single microorganisms. The synergistic effects among different strains not only broaden the antimicrobial
spectrum but also enhance the colonization rate and stress tolerance of the strains on plant surfaces. In summary, this

article clearly identifies the core issues in the current field of KBC biocontrol and puts forward targeted

46 ¥

recommendations.
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BRIEME (Actinidia Lindl.) & & 2 Fp 44 2% Fa"
VI, 2% K B2 £ (Han et al., 2023), H
HEFRFE B EY 6525 M, IR 32
P 5 % (Deng et al., 2023) . I EDEHEA EEE
A BRABEAk A 7 5 A 6 [ R AR S 7
SRR AL, MR E A S Rk o s
T, 2 2024 48 8 J, b [ A A Ak oA A T AR
29.2 73 hm® , HOh 5 R AR ZY 19.9 T hm?* | o S 7l
FLRIAR Y 68% 5 N4 [H 77 i R R, 2023 4F Rty it
M 382.6 i t( 2K TLEE,2024) , H 2013 4E LIk,
Bt [ 5K — 2 4 B AR BUSR 1Y R 4k S0t , TR L A A
M7l 328 A0 30 1) R Ak | b o A e B B, O S
TR HAT, 2R b X B Ak Rk 1
TR FR o 4 B R 5 18 AR 1Y 46.4% , 540 Bk A AR L
CL A B 0 B G HE AR AT HE i 2 R 4R 2% 5 A i
ABCHHEENEE 2 —(FRKTEE,2024)
C/A TV = B I 0 A W G = O T A
( Pseudomonas syringae pv. actinidiae, Psa) 5| i 19
TR Ak 40 TR 15t 9% B ( kiwifruit bacterial canker,
KBC) J&— 75 42 BK & R A Bk Rl Al X 39 K A2 1Y
BRAERG E (Vanneste, 2012) , %% B A 2 K1k

SR AL RE P X LA BT R 4 o SRR R 6 R A
M= 2 AN A B K52 ( Zhao et al., 2023)

HA, 427 X KBC BB 6 LATB; o 3, 645
A HFEESER WEERAP AR RERTIAER
(Wang et al., 2021; 4/25,2024) , H2, X262y
FR RSl AN A 2 3 B0t 24 1 1 bk 1 HE B AT
A R Y 5R B A ), T HL A S R TR Al
L0 B & % ( Massart et al., 2015) . FlFH KR
TER TR Wy B HACE - D B G i s &, AR
A IRGAA M T RREE IR AN B e I 7 AR
PULIE SO0 A, W 0 Gl A ) B AR 7 3k e B
PR IEAR Y Az RS AR S I A DI BE T 4R
32 W 1R i B TR s ) A 9 B ( El-Saadony
et al., 2022)

g LA B9 e Ok B R T A W BT iR
KBC FAITFERE R b T 5256 28 B 28 5631 1) FH [)
FH 2 B Be , & 404 4 G0 A 9 © 78 H 1) 1
FHIFEUAS T — % 30 ( Santos et al., 2024) , KT,
5% 5 0 HL A B A e R AR AE, R AR SE R =
rh R G S 10 By U6 AR 5 H ) R R E M R
PR 1 oA 52 30 R FLBE 7 Ml Ak B AR AR 22 Bl i
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BT, ASCHISE KBC A= B U E Y BT IR Y A
P L B 45 BRI & 1 RGO 5T, 41 %F 2 Ay
GUATAE B TR BB AT 1 23 A I £ 10 B0 1k A
B AW A A et PR OR Y A= W BT i i ) 4 11
DL 5 5% I8, B a0 A T3] A= )7 1 A AR AL 558
M5, 0 KBC By 2r (A W B 42 S L e S 4%
SR T B BRI Ml S B AT R SRR

1 BBk LA RO A Ak 20 T M % 7 e

1.1 BRAEHE

BRAe Rk & T A Bk Bk 22 45 AR B I i g A AR
Yy, R R T UGS B S iR C 2
AHIFNRR TR 1 OC 2 48 E SR a8, DA OB |
B W HF U RE WAL, BA
PR BB b Ptz S 2 AR, Rt A B
HHRME S MAE (155 ,2021) . A 20 tit4d 70
ARG, BRI BT W e BRIV E N T AR, B E
WO — R E R BEEY) . H AT, T E R
BV 2SRRI ) F A ] (2K TIAE,2024)
1.2 FRfEHR A E M iR m TR

KBC S& Mtk 2F 7 v e 5 o5 iy 7™ o 1 580 K
TAE o 1984 4F | H A U SERBR A B (Actinidia
deliciosa) 435 1 KBC HUM5JEAA Psa, IS, %00
ARG AR 2 KR 2 8 R == R o A
&P R, 1299 F AL 1] ( Proteobacteria )
AT & ( Pseudomonas ) T 75 {12 FP I TR R A6 Bk B
A5Fh (Psa) 51#2 ( Vanneste, 2017) , Psa &—FpfE %
B 5 ST 7T, LA B 0 s, Tyl B ) oy P T
12, AITE 4~20 “CHYPME P AER (Donati et al., 2014)
Psa 7E 10~20 °C 1Yl B2 R 22 1k i, Hopds A4
KRN (15 £ 3) °C (Pereira et al., 2021)

KBC 8 14 R BFEV SR, FE faF
BRIk SR A 1 i R AT DA RS S (B R I A
2020; % R 45 ,2020) , KBC HLALGER AR . (1)
ZEAR RpbR A, b AN R R B A e B
W46 (0, I B 2 R 85 (2) A2 IR AR R 25 18
FLE 0 BELT 60 0 41 PR 2 W (3) B R AN BEIE H T
W, AE A AE BT RN AR I 1) 25 45 2% (Renzi et al.,
2012; X% ,2023) . KBC MFfEF AL 12, 50 &
W AT W | B A M R K, T A 24 B A Bk
7l v o A R R

Psa EEMEREBEWT . (1) LR, Z&

YR HEAERERSTE F AR OB Psa fEHR 45 (H REAE R
(Lopes et al., 2020) , 1 Fifi 75 fif FH A 28 46 I =% 5
AN TR AR HE AT N LB, R A 2336 B Psa
MRt (2) RAUEHE, EIER Psa BIERRTEN Z
— BN RAERZ Psa YLLK , FRAF X SLAF I 1
B3 WAL 8 B R O BB BB |- Donati et al.
2018) , (3) NTHRAE KRB 1L 7 . 180 2R [l
R P 2 [R] N 54 ARk, 78 R bl N AT AR g
FRAE IS RO 7 B3R B 1 0, B 3 B0t 97 e 15 1
(BRATLAF,2020) , (4) 2R RR B B AR 45 Sz 4%
R, PR TEC A SOR FURGL RS LT, X i
PR EF IR SE, IR T 7 AR MR TR R AR M Y )
1ZALHE (Pereira et al., 2021)

2 EF AW R

T, B2 NFRET 3 B A5 2 9 B X KBC 1Y
Az 7 A 40 TR o A T T L T R R R A
SR
2.1 EREE

AR FEAE RS A B R iR e
e RE AR W) b 3 B 2 HOM 20 AR 75X
ZRE DA KA 1 R I A L 3, TE B R AR W B v
FE 5 N R AR W) B iR S b o O B M AL (Al et
al., 2022) , #E4GE , X Psa A HEPUIE 40 B
B G 2 AT W R (Bacillus ) | BN B
( Pseudomonas) A B #T & J& ( Acinetobacter ) | % #T
B J& ( Flavobacterium ) | # 4 B2 #F 0 T J&
( Lysinibacillus ) 32 W& J& ( Pantoea) (28 % {0 1 &
( Paenibacillus) ¥R W J& ( Lactobacillus ) 55 , iX &
YRR A A Y 556 W 1 19 28 B (Daranas et al.,
2019; Yan et al., 2023 ; # A% ,2023; Fu et al.,
2024 ;Shao et al., 2024) ., Hp ZEFAT &8 AR
HJ PR & S TR KBC B IZ AT SR, 162
FERT & b Al R ZF AT I (Bacillus subtilis) | D13k
HrZE 1 FT B ( B. wvelezensis ) M FF ZF 0 #T & ( B.
cereus ) FIFL K ZEMUFT 1 ( B. megaterium ) 554 B T4,
XF Psa HAT 3 19 0 45 A0 R4 19 By I A80CR
(ZE1H, 20105 HF % AR SE, 2015; K1 = 45, 2021;
Wang B C et al., 2023) . 7EMRFHIEEE T, BB AR
AN B ( Pseudomonas rhizophila ) | £ % & 5. M0 B
( P. benzenivorans) X} Psa HA B UF 14 Fl 5 5500 2R (4
725 2022 B R4S 2025 Tian et al., 2025b) . It
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Hb, FLIR B b AR ) AT T o i A B B O Y
— 2B ( Daranas et al., 2019)
2.2 AB&E

A B T T — 2R AT 7 AR R T M U A AR
PN B, AR B R R R
H AT A 8 W, % Psa B FEPUIE A9 i 26
KBE AL 55 4% % B )R ( Streptomyces ) | Wi 5 1 &
( Glycomyces) JE/INH I J& ( Promicromonospora) |
R IR & ( Nocardiopsis ) %5 ( Kim et al., 2019;
KMG5E,2024) , Horb 5555 W8 278 KBC BjiR 5
T e )z IR R EE RS (R B,
2016 ; S 2017 ;X885 ,2023)
23 &EMEER

] N AR X AN R AR 4 26 Bl EL R A 9T E A

L ESR AR TR 0 A S IS AN AR R B =, ¢

S BT % KBC i BF 5% B J2 20 22 JL ( Guzman-
Guzman et al., 2023) , Xf Psa A B 150 2E Bl &
WMRKZRENAW, CWHREMETEAREE
(Trichoderma) BAfEE)E ( Nigrospora sp.) . — £ HEAL R
( Fusarium tricinctum ) ‘5% & # B ( Alternaria alternata
var. alternata ) F1 4 F Bl 725 Bk B ( Paraphaosphaeria
sporulosa ) 5% (Yan et al., 2013; Hill et al., 2015; Chen
et al., 2022; Ma et al., 2023; 252 2005)
2.4 R E M

Wik T A — L T R Y e A0 TR Y B, BT
X R AN TR R 2 BT AR A A I R A 1] 1 BE A% Y
AT HARANTE R, K F B DNA TEA IR N, B
JE A AN 5E R e 52, F ¢ {200 R 40 2R
FRAET o T T A ) R e R 5 PR R 22 A e, T
YERAEDBIG T T Biis KBC, HAT, M Psa 4 4F
PRI o3 B AR AT B W T AR 32 A A LR e R
(Myoviridae ) K &% 7Bl ( Siphoviridae ) | J Bk B
Bl ( Podoviridae ) F148& MR 3% 5 Bl ( Cystoviridae ) , H
SRR PR AR B 45 PHBOO (LR EEFRL) |
PKb2b ( K B %% % F) . PHBIOb ( K B W F F}) .
PPPL-1( i B J% # FF) . PKbSa il PHR10a ( 2E4R 5%
FEFBH) % (Liu et al., 2021; Song et al., 2021; Bai et
al., 2022; Hu et al., 2025),

SO /N |

A B AR 0 £ A 7 L A B AR S
PEHT S i7s i A TR i ok A8 0 A 1 55 5 T ( Hill

etal., 2015), AERj i Al iE o B — s 2 M HLEH 5
9o IR & A T 4 B JA) 4 A ELAE T, AT AT A0
il BRI (K1)
3.1 EER

FLAET A YR ag P AR IR IR AR R BT R
A 2 TG 1 R | 200 R 6 S e AR 4 R
& W25 e AR W, B0 TR O3 s 2 W K
528 Wy S 45 FLA OB P A ) B S i 1 42 4
o B Y AR R B B MR R PR AR
SRS Y g A Ak AR PR Y 22 OKG 26 2F AT I
( Paenibacillus polymyxa YLC1) X} KBC 45 B ) A=
YIS PE RS> Z K % B1(Wang H et al., 2023)
BT 7 v 23 B A 2 A PN A T AR R B
( Streptomyces lavendulae gCLA4) | H: % W% 38 W P Y
WEZHE T A, 1T Psa i FisZ ¥ 456 0 &
FEAEFT, NI 6 Psa 19 248 i 43 24 (X 81 55,2023
Wang et al., 2024) , 4% 20 8 J 5 ( Pseudomonas
corrugata XL17) ;= 2 4-—" £, Tk A5 MOWE |5 F1 B
Jik, %t KBC BAT B iA/EH (Al et al., 2022) o 578
BB A b2 4 55 2K ER N T 4 BE R T L R
( Streptomyces sporovirgulis var. arctium TGNBSAS) |
FUR T UG ON Psa HAT VRS 1, 236 PR
AR (B LA, 2012) o BABR A Bk N AR TR
Bipolaris sp. 4¢ & 1% 2| M i K kb & ¥ 4
( bipolarisorokin M) FI{t & %) 5 ( bipolarisorokin N)
XF Psa A P B TG M, B /N 1 E M B (minimum
inhibitory concentration, MIC) Ay 5k 32 ng - mL!
164 pg - mL'(Yu et al., 2022),
3.2 miEA

WG LT, A B B AT A o W P AR R Eht
240 TR A T PR e D R % B T TR B o i i D
TEREY) b 0 42 G A0 s, I 78 % e 8 AN 28 BB A7 17
6 B B v Y 8 3R M R B, A B T R S R R T
Fe2F Koy AR KIS 4R R LR K
BROCER 55 8 7 W) o R0 A A5 8] 1 T 400 1 o ) T
B A=K %58 ( Abd El-Mageed et al., 2020) . i fT
i ( Flavobacterium ¥55) REFLHE A H ¢ 1K 15 AR 4y
WIEHE B A TSR BT Psa 19BE T ( Zheng
et al., 2024)
3.3 RRFERIER

Az B B T 53 i 2 ] e ek 75 S AR ) N IR B
o W R g E R AL IE T R RGEESUE,
fith & Z2 i 2B A 5 43— )2 T 977 80 S5 ORE , AT T 4
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P& T )0 s L T I HRAR AR O . He b DL SR S 2 4
P ( Bacillus velezensis WL-23) 1] 175 S 54 Bk A5 £
PR R GG, FE AR A N S A ) Al 2o SR
AT | 22 Py 40T il R 2R TN I ik e 1 3% e 2
T, R KA IR % i B 2 A $(Wang B C et
al., 2023) , 7&HEE P WARARBEAS 2% 53 B 4 DL
SEHT ZEFEAT B ( B. velezensis JIN4) | X kA Ak 2 #H
AR EFEROR , vl s ARk it R o A =
I AU U P T 3 SR R BE AR R X Psa
MHEHT T (Zhao et al., 2024) , BRARBEAR PR IR
WEARMB MR ( Pseudomonas rhizophila 798) & fii
T Bk i 7 480 AF G 3 PR AcBSLL , AcJAR4 | AcEIN3
AcERF2 Il AcTGA9 HIZZ IR 55 , AT e i AL 1) 9
BESLIE (Tian et al., 2025b) , AHA) A= FC R BERS /1
W (Alternaria alternata var. alternata) W) & Wiz 8 v
VBRI 7 AE S B I A8 SN, 45 1 M R 0E e 5
JBFRRBTITCRR , I REH THAE A A A 2o 481 S 8 A ot 4
TE R TG 1 (2=, 2025) .
3.4 RHEBEWEK

SRR A, U H R R AR B A AR R, RE AR TE
B FAEY R P B, I 38 Sk 5 R A 422 A L AR
PRI A K (El-Saadony et al., 2022), H{#ER/E
B LA 7 A= 05| B £ 1R S 4 SR FT TR | o 75 2% Al
A R FHY R IR IR AL B E AR,
A K38 2o 7 B 3 A AR Ak e A WA 5 ) 50 )
WAEHUE R W7 E B IR A AR AR O LA
R IHI DL S5 T PUPESF (Elnahal et al., 2022)
A0 U1 S 2E ST 18 ( Bacillus velezensis WL-23) /A
ACHE I T B B A oA sl e 1R | AR B 3R 3 FAH Y
STHRMNE B T ZF AR & (Bacillus) (12
W W R ( Bradyrhizobium ) | % P} FF # R
( Rhodanobacter) S K% J& ( Trichoderma ) %5 4 35 1
AR SR DT A E 4 P Y A2 4 (Wang B C
et al., 2023) . TESEH 2 500N, VISR 2F MO AF 16
( Bacillus velezensis JIN4 ) TE Af 28 P H [ 25 A0 1 1k 7k
71, [a) iy B g5 42 8 A W A2 A B 45 P (Zhao et al.
2024) . 4% 0 R ¥ B8 B ( Pseudomonas corrugata
XL17) F=A: s 2 B2 A1 ACC & i, nTRES 5
YR AE SRR (Al et al., 2022) , Streptomyces
sp. W3SF9 F1 Streptomyces racemochromogenes
WISF4 FELTHEZR I3 LT o Ak 3R 1 20 Ak ALk
AR Ay T R B B R R A KRR
J3(Kim et al., 2019)

4  PE A E B E A KBC [ 6 Y

Bt 2 ] R A B S RS I AR G s R R
FF KBC 1B iR, >R I AE iy B 771 45 2 0 B 4 - Bt
LR T 120 0 B
4.1 B— 4 W7 KBC Bria F IR

# KBC AW B 6 058 5 0 b s — Tk
YRR T3z, Hor DL ZE A 6T B R 40 1R AN B
HHBRAE N (F,£2),

4.1.1 F—AFmEA  EARFREE T WL
SR ARy AR 1) 2 DA Ak 2 B v 0 B 1 2F FL T T
Ji 200 T AP L R SR A B A D B (2006) MR
WEBRAR B 1 438 53 55 21 19 ZF J6FT 7 ( Bacillus B56-3)
PRI, 38 28 P () X6 SR FH % 55 9 RE ) 53k 1 ¢ AH 285
A= AR RE 100 £5 00 & BE RN KBC BYIR YT
R BEIA AR 3K 86.5% M1 91.4% . Zhao 45
(2024) PIRAE AR A £ 43 185 45 32 1 DL 30T 2E AT B
( Bacillus velezensis JINA ) B A% , FH ]380 56 4% SR 2% B %
AL XA B 110 2 B 3SR W 2, A RE AR v A e Bt
SRR TG M 38 RO R0 A B R B, X
KBC BFIARUR N 60.22% , ABFEHAREE (2015) Mk

HEMR PR 358 rh 43 B9 45 2 B9 B AL 2R f AT 18 (B. cereus
B2) il i Z AR 5, SR A B2 &R S0 £%.100
R 500 £ 22 T s T8 TROGT 295 (1) A A 2504 7 o
ZALI 30 d JE R BFIARCR 5 31290.45% . 86.52% |
80.90% Fl1 67.98% ; 7t H A1 56 1 , A [ i A £ 1
B2 & WE WX Psa 114 B 16 BOR 3 5 R 85.10%
78.65% .75.30% F1 62.11% , 248 (2010) M ERIERE
FRIR A 18 43 35 45 31 B A 55 2E AT B8 ( B, subtilis
ZMI12) FNE R ZEAFT R ( B. megaterium SF6) , 15 7
i Xt Psa AT 28R 43 3R 87.3% F180.4%
BHFAE (2025) BRI BEAR bR+ 18 vh 23 25 45 20 10 1
A BRI B ( Pseudomonas benzenivorans CXG2-5) B
B R B AR A A EXF KBC 9T B 28R 43-0 ok
65.0% 1 92.4% , 1% W Kk 14 e 2 D1 751 T[] 1) Bl
BRI A 60.89% , WEAK T 20% HFEH R, & THi
ZEARUFF AT AER ] . Wang H %5 (2023) BRI
FRPR A 32 43 85 15 3] 2 45 25 2E f 4T 1§ ( Paenibacillus
polymyxa YLCL) , H [ 3 55 25 SR W, 3 %56 By
YLC1 A& BN 15 975 95 B EL A S5 A () 0 1 25 SR 00
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 HUE{EM Antibiosis
PisE# Antibiotics
RGP Secondary metabolites
HAR S Lytic enzymes

)

‘B 7% Nutrients
JK4y Water
75[H]  Space

« se4t{EH Competition

 {2/E1EH Growth promotion
T % & ) Synthesis of phytohormones
[ %0 F§ Atmospheric nitrogen fixation
W% % Mineral solubilization
HoAh 5 T Other aspects

o A PE A Immune induction and resistance

{ BB A DAL

Direct biocontrol mechanisms ] [ Indirect biocontrol mechanisms ]

[ 45 1) 2 i L )

EITERY]
iocontrol microorganisms

;

TR

Actinomycetes

Wi 1
Bacteriophages

it A 7 i
Application methods

o “F-H X} I Plate confrontations
o BARHT In vitro assays

o AR Potted experiments
o KHHRY Field trials

* ¥k Smearing
* W$%5 7% Spraying
o {2 Trunk injection
* #EHRYZ Root drenching

B 1 KBC&RFREMRIERE EMIHE ARTERERTTE

Fig. 1

T B 35 85.4% o

Rk A= B8 40 T Ah, A AR B0 58 b A 40 i
X Psa LR B B4 BT IR BOR . KRR SF
(2021 ) DA A= B2 A i v o3 B 45 B R 2F A AT T
( Bacillus cereus MA23) | 75481056 25 S /s N A4
MA23 K 5 WXt KBC 19 Bl 36 R 35 93.6% ;
Wicaksono 55 (2018) M Hr P4 22 () — F 25 FH ¥ A A
2T K8 ( Leptospermum, scoparium ) WP 43 55 1) N A= 241 1A
1B 24 M0 T ( Pseudomonas sp. TIR21 ,T4MS32AP #0
T4MS33) 0] 38 &2 15 11 48 Atk A 55 R B Bk 44 1,
N Psa W€ 51, PT35I SRR
4.1.2 B — AR R R I R AR
W EREdl KBC Il B KR 1 (% 2) .
RMF 255 (2016) A REFRABEAR I 23 B 2 N
H: 5% 5 1 ( Streptomyces cinnamonensis M109) |, 7 >R
FHWE S5 15 i) FH ) Bl 80N 72.1% , 76 R 7 T 35 B
HIHIBIT 2R 84.6% 5 3K SCUR (2020 ) MR A% A8 Bk
IR SRR 7 2 2 43 B A 3 Y A= i 2 T WN34,
JE RIS 55 5 U R b 5 v T e ]l g, &5
7RI R R K R ORI T PRI T 24 28 d S, %)
KBC H B i R 43 2 66.0% F1 78.2% ; H =5 3%
F5 (2017 ) IWNBRIBERRAR B 1 358 vh o3 25 45 B B 2k R B
(S, antibioticus NA-TXL-1) , 2 7 b5 ¥ AR I7
20 AR I B IE I TR AR R RN Psa 1 15 Bl
BORFNRTTRCR 700 73.06% 1 55.62%

Biocontrol microorganism species, biocontrol mechanisms, research methods, and application methods of KBC

I 45 (2008 ) MBI 3 v 73 1 45 38 J A R
BEFEHE (S. lavendulae gCLA4) |, 2% N B KK 45 K
FET TR %Y M 3 6, 2% T A & I RO KBC Y B I
B 9K 83.43% F 71.07% ; X1 8 45 (2023 ) 3iF
ST gCLA4 K EEIE T Psa HAT F5 P06 M, HI ]
BiiGACR A 64.90% 5 T35 55 (2017 ) Mg 15 165 31
353 B 3RAS W HE B B B Streptomyces sp. SY-L12,
HAEFR 24 h B R TR0 VORI AT ) A A o 30
5 94.0% 5557 8~9 d BRI~ W% KBC 1Y 7 4%
B K 85.4% , HF Cu( OH) , X R 25 5] 5 56 G %
(2024 ) W75 L B e 00 0 S RO ER 9 2 7 A A
B bE B 18 JB Glycomyces ZBWS-1 ., J& /)N ¥ 0 1§ &
Promicromonospora E14-3 Fl1 fl ¥ + [K &
Nocardiopsis ZB5-6 P& KX} Psa 441 B8 P&l B 4% 43 1)
927.5.23.6.,26.2 mm, M 3 PRG3R
Pt Psa WK, AR T AE BT R 2RV i
B S A RE ), A B U B iR KBC A R
B
413 £—AB AW HAT, 4B B R 7E KBC
B ¥ v 0 I8 52 010 5 R A7 B, BT 4 8 0 TR ok 32 L
SRR TAEYI P A BB, Yan %5 (2013 ) MR Bk A
BRI R AU S b B N A HOE R R
Nigrospora sp. J2 X} Psa B AT F2 0 0 45 P 1% 2, 4
WP AR 14 mm, DR SRR B2 20 2P 23 B 1Y

BEAS LB (Alternaria alternata var. alternata) , H
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Table 1  Application of single biocontrol bacterium strains for the prevention and control of KBC
CE T KU WHFE 7 1% g 4 0 R 275 3CHik
Biocontrol bacterium Source Research method Control effect Reference
2R TR BRGAEARPR LI A i BE 100 77119 B56-3 S REUE WY T T BCR: BRAFIAE , 2006
Bacillus B56-3 Kiwifruit rhizosphere Field trials FR BEIE R4 B AT 3K 86.5% F1 91.4%
soil The cure effect and curability can get to
86.5% and 91.4% of 100-fold diluted B56-3
fermentation filtrate, respectively
U3t 27 fLFT 1 b L N RN T A I S BT D A BE, BB 42 Wang B C et al., 2023
Bacillus velezensis WL-23 AR P 1= 48 In vitro assays RN 72.22%
Kiwifruit leaves, A small number of spots appear on the right
branches and side of the leaf, and the overall control effect
rhizosphere soil is 72.22%
AR TEHEGH A RN R K E
Potted experiments It promotes seedling growth and root
system development
VUSRI 27 J AT T B AL 2% FH ] B iR AR 60.22% Zhao et al., 2024
B. velezensis JIN4 Kiwifruit branches  Field trials The control efficiency is 60.22%
BREZE AT B PREpkAR bR 3 R M A I WL B B 50 7% W B 100 1 HPEAMAE, 2015
B. cereus B2 Kiwifruit rhizosphere Potted experiments B 500 1% )5 30 d B B 16 3R 4 ol ol
soil 90.45% .86.52% ,80.90% ,67.98%
The control effects are 90.45%, 86.52%,
80.90%, and 67.98% with the undiluted
fermentation broth, 50-fold, 100-fold, and
500-fold dilutions after 30 days, respectively
FH i 3 54 TEAH R R REAE T, A W WA )7 30 R 4y
Field trials 1k 85.10% .78.65% .75.30% F1 62.11%
The control effects are 85.10%, 78.65%,
75.30%, and 62.11% respectively with the
fermentation broth at the same dilution folds
MR ZE AT, BREAEARPR LI A TRRCR 533 87.3% 1 80.4% 1A, 2010
E R Kiwifruit rhizosphere Potted experiments ~ The control effects are 87.3% and 80.4% ,

B. subtilis ZM12,
B. megaterium SF6

B 2 AT I
B. cereus MA23

VDA 2 FRAT AT
B. safensis ZK-1

ZF AT
Bacillus spp.

AR A
Pseudomonas benzenivorans

CXG2-5

IR AL H L
P. rhizophila 798

soil

B A AR A
Wild Ginkgo
biloba leaves

el R R A B SR 52
Healthy kiwifruit
fruits

oA M A H 1 3
I RRE Bk A Bk

Kiwifruit cultivation
soil and healthy
kiwifruit tissues

BRAEAR bR - 3
Kiwifruit rhizosphere
soil

BREREAR bR - 3
Kiwifruit rhizosphere
soil

Potted experiments

AR IR

Plate confrontations

- X R

Plate confrontations

AR A IR

Plate confrontations

BRI

In vitro assays

M [ 3
Field trials

B AT

In vitro assays

respectively

Bt BeR 1 93.6%
The control efficacy is 93.6%

XF Psa 2B HH A58 1o 019 410 95 1, 990 R e AR
9 1.58 em’

It exhibites high antibacterial activity against
Psa, with an inhibitory area of 1.58 c¢m’

PN P A2 N 20.8~23.7 mm

The diameter of the inhibition zone is 20.8—

23.7 mm

0 R AR 22 mm, W 72.7%
The diameter of the inhibition zone is 22 mm,
the inhibition rate is 72.7%

XA AR AN R 3 A B VA 28R 43 ik 2
65.0%F1 92.4%

The preventive effects on branches and leaves
reach 65.0% and 92.4% , respectively
B A 97RO 60.899%

The control effect on microcapsules of this

strain is 60.89%

W AR BEAR T 98.89% , 3 HIR I T
Psa 75 A BT bk 89 0% 1

The potent preventive effect achieves a
98.89% reduction, and its ability limits Psa’s
vascular spread

K4, 2021

EHE, 2022

KL OIS, 2021

WA, 2025

2025b

Tian et al.,
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Biocontrol bacterium Source Research method Control effect Reference
AT BRBEBRAR PR 3 BRAT BIURK S AT Ui B Flr, ZWP1S Fil CXG2-5 % W, 2022
A R AR R T Kiwifruit rhizosphere In vitro assays Psa FO 55043030 h 70.17% F174.22%

P. benzenivorans CXG2-5,
Delftia lacustris ZWP15

fEEPLATAT

TR R

TR T

Pseudomonas sp. TIR21,
Pseudomonas

sp. TAMS32AP,
Pseudomonas sp. T4AMS33
el e e
Pseudomonas

corrugata XL17

fEERLHITAT

AT,

FEFF N

TR

Pseudomonas sp. R10,
Pseudomonas sp. RS54,
Stenotrophomonas sp. R31,
Lysobacter sp. R34

TR TR
TR 2 AT TR
Pseudomonas sp. 62,
Lysinibacillus sp. 189

SRS
Paenibacillus
polymyxa YLC1
JEZF AT B
Paenibacillus sp. 3

WAZ IR
Pantoea endophytica KBA19

91 FQH AT B
Methylobacterium frigidaeris
NO.357

TEFLAT T,

Gik/ER )

Lactobacillus

plantarum TC92,

L. plantarum PM411

soil

PG 2= 2 R
(FALTHE)

New Zealand
medicinal shrub

( Leptospermum
scoparium)

B

Rape crown gall

Bk AR IR
PR 115

Kiwifruit branches,
roots and rhizosphere
soil

BRAERRRE

Kiwifruit samples

BRAERRAR bR 5
Kiwifruit rhizosphere
soil

BRIEHE AR it
HEFIARBR 158
Kiwifruit branches,
leaves, roots and
thizosphere soil
Bk i 5%

Kiwifruit branches

VR
Indian Ocean sea
mud

T A= o ol R
.
Microbial  culture

collection center

FH [ i 6
Field trials

BRI

In vitro assays

BRI

In vitro assays

BRI

In vitro assays

HH )3 55
Field trials

BRI

In vitro assays

BRI

In vitro assays

ST URE

Plate confrontations

Potted experiments

2l HH i) / FH ] 3560
Semi-field and field

assays

IO 5N 21.93% T 48.89% ; 4 K,
25BN ST H R, ZWP15 T CXG2-
5T Psa 19 BB A% R 53 0 g 93.51% Al
91.85% , i 7 B A 3 Al o 21. 15% A
31.90%

The preventive effects of ZWP15 and CXG2-5 on
Psa are 70.17% and 74.22% and the treatment
effects are 21.93% and 48.89%, respectively;
when using the in vitro branch wound method,
the preventive effects of ZWP15 and CXG2-5 on
Psa are 93.51% and 91.85%, and the treatment
effects are 21.15% and 31.90%, respectively,
through vacuum permeation leaf discs of kiwifruit
without wound inoculation

3 Tl A= 20 TR A 2 1 R e A SRR A
Bk, 0] Psa (7 ST 5 AOBORTR L
Three endophytic bacteria are able to invade
Actinidia deliciosa via wound inoculation,
inhibit  Psa and
disease severity

colonization alleviate

XL17 RILTCH s 35 08 A 1 Psa #924:
K BHLIE T Psa fRYET1 A R IRAE
XL17 and its cell-free culture filtrate inhibit
the growth of Psa and prevent leaf necrosis
caused by Psa infection

5 Cu(OH), MUHALTEHEAA L, R10 BIAYT
SR R K EE N 5.9 mm, IR TRL
R 75%

R10 exhibits superior therapeutic efficacy
compared with Cu ( OH ), and the other
strains, with average lesion length of 5.9 mm
and treatment efficacy of 75%

PIAE AT 62 FI 189 Xt Psa A 10 i) 4R i
U, HA R A RS HTIG 1

Endophytic bacteria 62 and 189 demonstrate
the best efficacy against Psa,
possessing the strongest antagonistic activity
B ROR 1A 85.4%

The control effect reaches 85.4%

control

Biskh 60.47%
The control effect is 60.47%

KBA19 i 12 41 i [A]42 Al 3% 15 A 80 DR e e
BEA 557 Psa Ji e

KBA19 effectively protects kiwifruit branches
from Psa infection via cell-to-cell contact-
dependent killing

JITET I B A4 (21.30 = 0.83) mm

The diameter of the inhibition zone is

(21.30 = 0.83) mm

TR 4T, TCO2 Al PMALL IBIA BER 4y
S 84.5% ~96.3% 1 70.0% ~75.4%

The control efficacies range from 84.50% to
96.3% for TC92, and from 70.0% to 75.4% for
PM411 under greenhouse conditions

PM4 11 A {8200 2000 R I, B iR 8CR
54.2%

PM411 is able to halve the disease incidence,
and its control efficacy is 54.2%

Wicaksono et al., 2018

Ali et al., 2022

Fu et al., 2024

AL, 2016

Wang H et al., 2023

TS, 2021

Shao et al., 2024

ArBLREAE, 2023

Daranas et al., 2019
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Table 2 Application of single biocontrol actinomycete strains for the prevention and control of KBC
A B R TR KU WHFE 7 1% g 4 0 R 275 30k
Biocontrol actinomycete Source Research method Control effect Reference
FERL AR BREAkAR PR 4 SRR IR ELAR 5504 3.53 em AT 3.92 cm Kim et al., 2019
T (055 55 Kiwifruit rhizosphere Plate confrontations The diameters of the inhibition zones are 3.53 ¢m
Streptomyces W3SF9 | soil and 3.92 cm, respectively
Streptomyces racemochromogenes RS W1SF4 Fl W3SF9 e BEAR Br A2 bRl A 5

WI1SF4

DAL B 75 T

S. cinnamonensis M109

AR
Endophytic
actinomyces WN34

A R A
S. antibioticus NA-TXL-1

ARG A
S. lavendulae

gCLA4

R A
Streptomyces sp. SY-L12

TR R AL
S. sporovirgulis

var. arctium TGNBSAS

WaERFE,

J5/ N AL TR

£ i N

Glycomyces ZBWS-1 |
Promicromonospora E14-3,

Nocardiopsis ZB5-6

e FRE AR A PR AR R
Healthy kiwifruit
plants

TR Ak 1Y AL &
Frut

Kiwifruit branches
and leaves

BRAEAR bR - 3
Kiwifruit rhizosphere
soil

Bt

Cucumber leaves

T VS T 0
Coastal soil from

the Bohai Bay

LA P2 oo <]
E N5
Wild Chinese

medicinal  plants
Arctium lappa stem

T ERE L 5 e R 9
FIEIRIER
Barkol and
Dabancheng salt
lakes in Xinjiang

Potted experiments

et
Antimicrobial

assays

FH [E] 3 562
Field trials

M fi] 3 3
Field trials

Potted experiments

BT

In vitro assays

Potted experiments

S X IRE
Plate confrontations
I

Potted experiments

- X R

Plate confrontations

T

Plate confrontations

AR A I R A R ) S B

W1SF4 and W3SF9 exhibit strong antibacterial
activity and excellent colonization ability in the
rhizosphere or phyllosphere of kiwifruit

MIC {4 0.91 mg - mL” KiE=5F, 2016
The MIC value is 0.91 mg + mL"

W 5B AH 72.1% , TR B AR 84.6%
The control efficiency is 72.1% using the
spraying method and 84.6% using the trunk
injection method

28 d Jm WIS BB AN 66.0% , Uk $A 3k B 30Ch
78.2%

The control efficiency is 66.0% using the spraying
method and 78.2% using the smearing method
after 28 days

ST W BT IR Psa {9582 20 5 2 73. 06% Al
55.62%

The effects of the fermentation broth in preventing
and controlling Psa are 73.06% and 55.62% ,

FK3ChE, 2020

% , 2017

respectively
X B AL S AN T R BTIRROR 7390k 83.43%  XIFSE, 2023,
M 71.07% 4, 2008

The control efficacies are 83.43% (on in vitro
branches) and 71.07% (in kiwi orchards) ,
respectively

HAG MRS M e 22T R F,28 d J5 X B VA AL
HA[IK 64.90%

Its active ingredient is streptomycin F, the relative
control efficiency can reach 64.90% after 28 days

X} Psa HYA Iy 94.0%
The inhibitory rate against Psa is 94.0%
HRBERAIBIRCH 85.4%

The control efficacy of its fermentation broth is

EIF4E, 2017

85.4%
MR AR (1722) mm, WG TERE YN WL, 2012
A

The diameter of the inhibition zone is (17 +2)
mm, the bioactive compound is benzyl alcohol

T B AR 27,5 .23.6.26.2 mm
The diameters of inhibition zones are 27.5,
23.6, 26.2 mm, respectively

K%, 2024

TR TR B A Bk B A i R AR 2% 10 By 9 RCR O3
ok 85.36% Fl 48.06% ( ZF =, 2025) , Ma %5
(2023) M\ Tk M B 4B BK b B RS = 2k dlk A6 A
( Fusarium tricinctum) %} Psa & ZM 1 2% 559.5% ,
AR 53 5 1) IR e A ) 6k, T B U A TR 4 i

RELSHE RAEHUI T M, 2L MIC 9 25~50 pg - mL™
DN 7 T NS SN = I R | SR > S
( Paraphaosphaeria sporulosa) " AR A5 1) 5 2K I 1k 1
i #1552, B P Psa W6 Pk, MIC #£ 25 ~100
wg + mL' Z[A] (Chen et al., 2022) , BBk N L E
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Bipolaris sp. % A 28 (ALAE A5 - 05 25 | Mg i 28 0
K M L EE 2 X Psa A PUHE M (Yu et
al., 2021, 2022)

AR AT, N A TR R AR ) T R ) )
KR ( Yan et al., 2013) , 45 HRIEF X Psa A2 B
FL A PRI 3 B4R TP A T M 0 B DL R AR S
PRAS S5 Bl il A9 53 )28 1T, (EL i 25 O L TR A i
FENAZ AR AT RS W A 1 LA AR D v
Pt Psa 2590 B M (E 800 B, Bk B 22 (9 L A 2
A BIIR KBC AT 20 Y B I B AR
4.1.4 AG A A WK — SRR R
H A 20 B8 A0 2 , 81 LA 3 0 v R Sk
T AR A AR A A TR 1 s D AR 1)V E AR W B R
H AT, Psa M5 DR T 0 A 3RO ) A= 2567 Hh 70 B8
153,75 KBC 1Y A 9y By 45 S5 35407 25 J& 30 e 107 ) g
%, Park %5 (2018) 1 Song %5 (2021) W 5T 1) 44
JRHERF PPPL-1 MEE A% KBC ) 280 vk B A
EIHRIVER, HXF KBC B 3R S ek m R A+
BEMY I H e i A Pe Xt ik 5 R A A2
PERY Psa 4l I 73 B 0K, IZ0% FEAE 40 °C pH 3~ 11 L)
J 365 nm FAMGHGT T ¥ REIRFFR 2 . Frampton
SE(2014) MAHT PG 2= BT by B % 1) N TR A
GbPsa316 X7 KBC HA 85 /9 B % 68 77, If H Pt i
PR 2 TR L B RE R 1.20 x 107, Rl Ak i
H1A &6 BE Y Psa CRA-FRU 12.54 Fl Psa CRA-
FRU 14. 10 & ¥k, 24 /& ¢ & %0 ( multiplicity of
infection, MOI) 2 1 8% 100 Wf, ¥ 0] A & K 3% |k
095 B Bk ( Pinheiro et al., 2019, 2020), Liu %5
(2021 ) P v [ SR Ae Ak 2 el 398 v 4 8 1R — e i 7Y
W5 A 4 PHBO9 , 12 B PR VR AR 30 S 28 i 1 K EL 7
BEFER) pH (E AL BE VBN B R i AR
PHBO9 REZLf# 2 Fh I % Psa B Ak (£24% BJ530 .BJ9
F1BST) S 11 A Psa FE#k, J& — B AR5 5 M KO0
YERPAEIBIIG R, Yu 55 (2016 ) M i [ BBk
S g b o A5 B 0 U HE R TR /K KHUG44
XF 14 ¥k Psa YA BAF A HIVEH o 0 B 1R i A A1
SUfRIEE T 4EFE 2 80 h, £E 50 °C .pH 11 il UV-B
FEMF TR, LR Se g B IR 46 K 2804y
B H Psa RYBREAE I A 58, AU Psa HAT HE SR
PE, ICREMN 52 Z R IR R 78 KBC BB iR HA
TEAE I AT 5

IR AR Psa HLAG 2 AR I
R A3 T bR AE H )3 g v 3 B R O S 9 2B B AR

R, s RUERTRE 1 5 LA U R DA G,

(1) A= By R IR, T A B ek A= 25 Bl (£
FEALPR A B ST ) 1 4 R 2 BUE B, H
A BT ROCR B T HE A R PR A B R . 3X 7T RE 2
PRI SR 3 26 A= B T -5 0 A Ak v ok 00 3 A, DT
A% 7 B o 09 1 JE 0 B | E S RE ) DA R A A
TEA T BRBEAR BT SR e 4 AR BR AR 1Y (R R
JETR AT TR BB R AK€ FH ( Zheng et al., 2024) ; Jf
Mo Bk A 2% 43 B5 B9 N AE 2 B ( Pantoea endophytica
KBA19) Al i i T6SS . % % fil I K§ % K Psa
(Shao et al., 2024) ;53 &5 [ * WFIR1E MRPR 411
R B ( Flavobacterium F55) n] B A AR R A
RGPt A B P 8, JE TS 58 X Psa #4003
fiE /] (Zheng et al., 2024) ;50 B H HULE M Bl 7
4 MRPr B9 B PR M 1§ ( Stenotrophomonas sp.) , BE %
TSN IR 5L T O [R) AR A Bk A% O A 2 R RE JE R RE
AN AR B R AR 2 T A R A A OR (Fu
et al., 2024), 77 &5 A W FE A 0 D13 28 F A I
( Bacillus velezensis JIN4A ) F& fR X} 224 b < A Fl 1 3E 24
B A3 1V B T S SR A BT 4B AR Ak AR ) B A
AR ZS AL, NG 586 KBC A IAE H ( Zhao et
al., 2024) , % H 8B Streptomyces W3SF9 FI ;=
A EERE I (S. racemochromogenes W1SF4 ) 755K Ak
241 B AR R b 343 30 S A 1Y) 5 BB RE T (Kim et
al., 2019) .

(2) BRAe bk i F . 2B By B ZE BTN & R B B IR
RO AR 7E B R A ORI 3h K 2 B 5
W SERRBRABENE T IRTE S Huhe bt v AR R A
k¢ ZLBH B S R Flavobacterium F55 1F ¢ 1K
8 EPiAA 88.2% 15 LU AL 45.7% , Hi
o i AR PR R AR B S AN B AT I R AT R S 2
215 B ( Zheng et al., 2024) , ‘i 4 R BTG
i, IREL” D IR A, D¢ BE < AR B BRI 3
B Y KT T8 J®  Lysobacter sp. R34 F1 B B} &
( Pseudomonas sp. R10) FEASHU P & B L 114 2 %
S BIGRCR 1 2 5 TR S ZREL° (Zheng et
al., 2024) .,

(3) BB 7 o ELHT, S % kA bk g Ak
PRAL, TR UM 25 1 U TR IR DA S HE AR
A A AT (1), B — R AE BT, A
Qb HET7 X Psa A BT SCRAFAE TR 22 57 4 AP T5
AR £ HAIOEHEY . 5K SCHH (2020) 38 i H ] 356
X F T 55k 5 R R O 24 O 2, S5 R WoR
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WIRIE B (78.2% ) WL TS5 (66.0%) o
VR PRTE T LA BT 0] B 4 o b Jma B R B v,
BT, B R PR 00 T 17 1Y) A g, ST A 0k A Ak
PR FRAT T I . R =55 (2016) il i FH ] 3
B b T g AR T A 25 07 50, 45 2R
IRTET IR B2 (84.6% ) T35 (72.1%) o
Vg H3 B P it 181 ( Pseudomonas rhizophila) 1% 1% Bl
ik 98.89% (Tian et al., 2025b) . I T A By
PR A) DA B TR A R BT Psa 76 AR BB A% 2, 154K
W SR F WS 25k B I R 2 S AT B8 ( Bacillus
cereus B2) % T JEL W 1Y B B0 90% (B Ak &,
2015) . >k H ¥ W 7 X i H B. amyloliquefaciens
subsp. plantarum D747 Tk, BEAA B %K Psa £
HERRAR A 1355 & 8 ik 3R ) R JE (Biondi et al.
2022) , HEARJEH Flavobacterium F55, W] # i ¢ £
FH % A6 Bk 3t b= 3 4> Psa 9 5 ( Zheng et al.,
2024) . TR BRI BA AR LE AR A BE AR B A, 1T
VSRR 7 A R GBI, 92 PR AR S A X 3 | R
SRR

(4)KBC By RIRFERE . KBC By M 1] % i 1
JE SR A B TR SR B G B PR T, 2 1 4R A
G S5 T LB/ A £ B B2 s N A= By TR RE A
B A= 35058 A S BUAE F R 75 S 18 5 P00 1 5 AL
i, S B TR e R B A 5 T 2 1 T e
TRAR TR A A 922 8 8 32 450, A= Bl B DU xfe LA
TESH IF KPR . AR Bk R Bk T 46 0 9 it
Flavobacterium F55 B AR, HoXF KBC Y Bij ¥4 5% 5= nf
ik 84.4% , B EM T FZARERER 69.0% M)
X (Zheng et al., 2024) , BB AT 05 R0t 2=
BURME R (Delfiia lacustris ZWP15) Fl & KR 5
L B ( Pseudomonas benzenivorans CXG2-5) X Psa [y
B RCR 53 3h 70.17%F1 74.22% , I6 97 B 43 5
N 21.93% A1 48.89% (##5 ,2022) . S+
T LUE A B R B RS KBC Y A0 12 5
E NIV P
4.2 SEMEWMENHEE KBC iGN

KRB WP G5 32 2 H 58 50— TR R 1 43
BT 5 N R T B AE K AR S e B —
J 38 A 77 T R T I B RO B L T
25 [R) 5 ( Massart et al., 2015) . 28R4 B H &R
SELIS , R a2 b A= B AL B ] 4 T B v &80
SR B [N 3 BE A R AR A 7 i Y
FET; BEARAS 2 ik

421 AGmAmH ER X N TIF R,
R MLy i &2 A WA, R AT 2B B B A 4R I BL
Wl CEEE, ZECHT, &S5 o AR R B G
O e A 25 M R FLRE 7™ A= B R 34 501 B TR
PRI JR S I 5 JLUR L 285 45 TR PR 1 AR ) 2 e ik A K
R EE KA ML, A 3 B 2 00 B bs i 47 B 24 i
il , T AR A5 R A i R BC A A

A= B R 52 I 5 AT 43 o &2 G S A Rt FH Oy
AW, B F AR R R A 2E B 43 mT R a3
T BIVAH T A= B TR R RO TR AR B TR LT AR
Bi7 AR TEE B 25 B DA (00 40 R R 3 2 TR Y 2T
20 AR L AT 1Y) 52 T B8 R TR R BT R L 4 ) LA
J W R ARG T (T T AEAE,2020) , AR B RESL
oA R T, el AT Z R A
Bie G 5 2 A A3 Sk . — R 45 TR R R
MR T 5 FEIR At , O — O B R R B R
J& BN (T4 ,2020) (£ 3) .
4.2.2 HEMEHEL AL KBC &P ey mR
4.2.2.1 AR BERE T N R AR E B 5 JE R) AR
52 T2 2R 0 P [ B 3 R A S ) T R R B OR
W, “HAEEG R A B L R A B B4
BLOR#, 18 5B i AR B N 5T o, i TR R sR
[Fi) i 1% 79 e kg 2 o 240 AT ) S 1) 4 O 2 B O R
KBC B 7 i 403k B R T 17

(1) J@ PN R 41 R 52 I

ZEUE (2010) X ZFFELFT TR J8 PN A9 A 5 28 FLAT T
( Bacillus subtilis ZM12) F1 B K 2 4 47 & ( B.
megaterium SF6 ) T Ff 240 T, SR 1 45 14 FR % 3 b 7
KT R B R EMH, SR EE R RN, %
IRE RBEAT KBC B BIGRBOR ik 92.4% , 10T
ZM12(87.3%) 55 SSF6(80.4% ) 1Y BT kb B
FH [ e 45 R R W, &2 6 5 B0 181 00 i ¥ L 50 A5 A
100 135 5 B¢ & B2 W XF KBC 1 Bi7 ¥4 2458 43 9
89.8% .85.6%F1 83.7% ., ™1 T J& PN P& #k A= BEAC 1
FRAE 5 AR A8 AL, T RR AR ) 77 A 45 405 A
[F) 25 FLAT B8 AT 7E 7 e A L R AR AR BT LBt
W08 7 T BT AR B AN 55 AR S, S 1T 1 8 BR
B 3268 )1 S5 G e 1, (2 B AR R e T
20 KBC B i ROCR B0 1 3%

(2) Ja [a] 1 Ak 4 1 52 T

BN 0 A5 (2025 ) X5 AN ) 114t A 38 7R 48 A 1
( Delfiia lacustris ZWP15) F1 f# & H 2F #9 FF
( Bacillus proteolyticus Hhb.019) WiFh 41 B4 43 547
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Table 3 Application of mixed microorganisms for the prevention and control of KBC
S Ak = r g 4 3 R 275 3k
Compounding subject Compounding method Control effect Reference

AR 2R AT 1R + LR AT T
Bacillus subtilis ZM12 +
B. megaterium SF6

A R AR AR B+

fif 2R 1 2 AT T

Delfiia lacustris ZWP15 +
Bacillus proteolyticus Hhb.019

Tt AL TR A R+

fifk 3 H 2R AT

Delfiia lacustris ZWP15 +
Bacillus proteolyticus 738

7 BT +

YA 2 FAT

Lysobacter enzymogenes OH11 +
Bacillus safensis ZK-1

1SR i i +

FESR R
Pseudomonas sp. R10 +
Stenotrophomonas sp. R31

LI SR TR +

SRR +

FEHR ST S TR

Kineococcus mangrovi ZC-3 +
Enterococcus mundtit ZC-5 +
Stenotrophomonas rhizophila 7.C-6

19% ZM12 B B0 A 19%
SF6 T i L 5 5% K I I
H AN

Direct application after co-
culture fermentation culture
of a 1% ZMI12 bacterial
suspension and a 1% SF6
bacterial suspension

Sl & JE LA 1
TR &
Mixed application at a 1 : 1
volume ratio after separate
fermentation

BRURYN

Oy REERR LA L
TRILIR AT
Mixed application at a 1 : 1
volume ratio after separate
fermentation

1 ik

2 BRANTE AN 1 1 RFR
IR & & W 4 9% )5 B 4%
it H]

Direct  application  after
mixed fermentation culture
of two strains of bacterial
cells at a 1 : 1 volume ratio

# 0D M 1.0 Y R10 Al
R31 ZH M8 i fl 1 ¢ 1
FRIR AR EN

Mixed application after the
cell suspensions of R10 and
R31 with an ODgy of 1.0
are mixed at a 1 : 1
volume ratio

3 R K MW 45 B TR

i

Mixed  application  after
mixing the fermentation
broths of three strains in
equal volumes

TEARA R T TR A e WEVR KBC B9 43 il %l
RikF] 92.4% TDJIEULMAEP RAE LR
W50 f35 i RV 100 £ BE Xt KBC E’J
B 1R AR 5331 A 89.8% (85.6% Fl 83.7%

In potted experiments, the control effect of the
mixed fermentation broth on KBC reaches 92.4% ;
in field trials, the control effects of the mixed
antagonistic bacteria fermentation broth, 50-fold
and 100-fold diluted broth on KBC are 89.8%,
85.6% , and 83.7%, respectively

TR KT WX 85 A R 5% 9 34 1) 191 Bl 00 2R 36
88.979% , L H— BBk 4 s 26 1 [ i 50 1, 10 15
R IR & & B WA KBC B B IR 20N
73.89%

The preventive effect of the mixed fermentation
broth on detached-branch lesions is 88.97%
higher than that of the single bacterial strain; in
field trials, the control effect of the 10-fold diluted
mixed fermentation broth on KBC is 73.89%

@Lﬂfﬁﬁ BB M B R A A i e
IRA BN KBC Y BiA R 2351 981.72%
1 88.97% , Xof Jif i wk IC s 4 5 A FH ] 3 3
i1 10 R B0 T 2 % WUV T i 34 0 4
Sl H 73.899% 1 81.78%

The efficacies of the mixed bacterial suspension
against KBC are 81.72% and 88.97% through
vacuum infiltration inoculation of leaf discs and
wound  inoculation of isolated  branches,
respectively, and they are non-pathogenic to
kiwifruit; in field trials, the efficacy of the 10-
fold diluted mixed fermentation broth against KBC
are 73.89% and 81.78% for the main stem,
respectively

OHI11W 5§ ZK-1 5 Psa 7 BUlE A 9 3L 3%
5, BEA AR Psa M228 I CA8; B B 4%
FERSL A MBI E D], E AW S Psa C48
FeHEFRn] B FE AR KBC HER A& A

Co-culture of OHI1W or ZK-1 with Psa on agar
plates results in the killing of Psa M228 and C48;
the biocontrol experiments on kiwi branches and
fruits show that the co-culture of the compound
bacteria and Psa C48 significantly reduce the
occurrence of symptoms of KBC

f%%ﬁkﬂ’]%ﬁl‘ﬂ:%ﬁ@ﬁ ARl vibRil
o KBC 3R R4 B T 30.7% (15 R10

*ﬁtt)%n 61.3% (5 R31 AflLL)

In vitro assays on detached branches show that the

mixed biocontrol agent enhances the therapeutic

effect against KBC by 30.7% (vs R10) and 61.3%

(vs R31), respectively

AL 14 A= 7 T AR AT PR R 1009% 5 7EAB ) AR ALK
B, LEMIBNA W R B IR AR R, DA CR
4 56.00%

The inhibition rate of the constructed biocontrol
bacterial community reaches 100% ; in the in-vivo
plant experiment, the biocontrol bacterial community
demonstrates the best preventive effect, with a control

efficiency of 56.00%

248, 2010

WA 4, 2025

XI#%, 2023

Lin et al., 2023

Fu et al., 2024

FEWEF, 2024
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gx3
SEHLE A LW DIEGEIES 22 3CHik
Compounding subject Compounding method Control effect Reference
WNAZ T+ ZK4 S5ZFAAAF IR 3 0 1 SCTR AR I A S SR R A R TR R G RAEHE, 2023
U 2SI+ PRBULIR At BEES " S UA T IO 300 0 B, 00 R B 35 0
Wb ZEAAT R Mixed application after S

Pantoea endophytical ZK4 +
Bacillus safensis ZK1 +
B. subtilis ZK3

AL E ) 2 FELAF 1 +
KA

Bacillus amyloliquefaciens +
Trichoderma longibrachiatum

LGB AT+
AR+
R

mixing ZK4 with Bacillus at
a valume ratio of 3 : 1

1 mL 2R EANE S 1
mlL A% 78 A B
Fr KT HHRE

Direct application after co-
culture fermentation of 1 mL
of Bacillus cells and 1 mL
of Trichoderma spore
suspension

HANR A K BEAb
Novel mixed fermentation
treatment

Bacillus amyloliquefaciens +
Trichoderma pseudokoningii +
Rhizopus nigricans

WER & Bacteriophage AREEAIET 10101
PKb2b + PHBIOb + PKb5a + PHR10a  {RFIHIGERATE B &
T ik B H

Mixed application after
cocktail mixed four
bacteriophages evenly at a
volume ratioof 1 : 1 :1:1

s T KX S 1Y

Bacteriophage cocktail

WEP A Bacteriophage
CHF1 + CHF7 + CHF19 + CHF21

The compound bacterial agent can simultaneously
achieve
dependent killing and long-distance secretion of
diffusive antibacterial substances to inhibit KBC

S350 IR BE 200 F5F1 100 45 PR A R BT
ARG AR AL B R G R R — IR
HOR N 36.99% , 5 —AEPIARR N 69.52%
Through whole-plant spraying and root drenching
with  200-fold and 100-fold diluted mixed
fermentation broth, respectively, the control effects
of the mixed broth are 36.99% in the first year and
69.52% in the second year

TS R B RE ELI I i 5L B, 38 B it i
it L IR A B S A U A 5 A T DR R
o EE TR T 50% L R R

The mixed fermentation broth not only directly
inhibits pathogenic bacteria but also enhances
plant disease resistance by improving soil
microecology; in field trials, this compound
formulation reduces the incidence of diseases by

over 50%

A P IR 3 36 o, Wk T R X6 2 3P T LB 3 R AR
KBC {1 595525 ; 1 147 A X5 F2 i X Psa BJ530 1Y
JIGHA 73.3% , Wik B AIURL e BE B 25 T i

In field trials, bacteriophage cocktail can
significantly reduce the incidence of KBC; the
inactivation rate of the bacteriophage cocktail to
Psa BJ530 is 73.3%, and the concentration of
bacteriophage particles increases significantly

TERRAAt B R 7 i b, e TR R TR W A Tl
FJE 3 h AT BOREAR Psa $ 8RR 54
B 50% 5 ZIR-A& WX AE A Y i R
e |

In in wvitro assays with kiwifruit leaf samples, the
mixture of bacteriophages reduces the Psa bacterial
load within three hours post-application and is able
to reduce the damage index by over 50% of cases;
the mixture has no significant effect on non-
target microorganisms

short-distance  cell-to-cell ~ contact-

R, 2021

Cong, 2019

Bai et al., 2022;
Hu et al., 2025

Flores et al., 2020

AR B T R 1 L ARFRIL AL G S
T FR TR AR XoF B AR A% i R 114 LB AR 36 88.97 %
RO T 50— T b Y B 285 e Ah, 28 10 A5 7 R
SETC AR B T R Y T VR KBC 1Y H ] By 80 K
73.89% . X # (2023) % A [6] & i 5 il 4 1 it A=
R ( Delftia lacustris ZWP15) Flfif 8 1 2
fOAF B8 ( Bacillus proteolyticus 738) 41 e AT o &k
T B B R ERAE 1 1 RBUIR A R,
1fEE N I R S B AR B AR i AR
K95k H Xt KBC A9 1 B 2R 73 51 O 81.72% Al
88.97% H AR GB TCZOW VE ] . H g 25 R
Y, B RS 10 A5 TR A THE NS 12295 1Y) R 4K B 3 3L
RN 73.89% , %t F A HIBTIABCR N N 81.78%

Lin %% (2023) % Lysobacter enzymogenes OH11 I
Bacillus safensis ZK-1 FIARMILL 1 2 1 (YRR L TETR
BT IR A b B 3R BEAT AR AE Psa M228
F1 Psa C48 ; BB AL 2 70 5 52 4 By i 56 o 7 42 il
W5 Psa C48 L8537 i 25080 /0 1 4 T M 5t 97 e
R EA . Fu 88 (2024) $56% B 600 nm (optical
density at 600 nm, OD,) & 1.00 # Pseudomonas
sp. R10 Fl Stenotrophomonas sp. R31 %) 4 il B i #%
1 L ARRILIRE S, BB M R g 45 R R W]
RAAEBIEF X KBC BB 8CR M8 T R10 Al
R13 S50 b 53 51 5 5 1T 30.7% F1 61.3% , FHik
WA (2024 ) XA [A] & B9 208 85 BR 1 ( Kineococeus
mangrovi 7ZC-3) . 5% [ BR B ( Enterococcus mundtii
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ZC-5) H1 g AR 5 B W ( Stenotrophomonas
rhizophila 7C-6) 3 ﬁéﬁi%ﬁ%”ﬁ?ﬁ‘ﬁ?ﬂkﬁ%,#@k
WG S R FRIR B R it . B IR L R R g Rk
W, IS BL R KBC B il 535 100% ; 5 (R 1
ER R, X 3 R KA A g AR B T A B IR
BOR B, N 56.00% , 28 FC Ak B B4 B A Bk At A
AU o RS i /D TG AR/ T LA AR A 34 5 i B
IRBLASZ LM, S AEHE (2023 ) 45 & 25 1O P9 292
i ( Pantoea endophytical ZK4) 43 3] 5 V0 48 2F f FT
( Bacillus safensis ZK1) F1 kG 5 28 #0 #F B ( B.
subtilis ZK3) 4518 3+ 1 ARBULIR A, B il 4 1O & 1iE
T 1) T[] P Ao R R M A T A KR R
I3 U O B ) o P AR 7 =X B KBC e T
4222 IRAAEBIHEEE A0 R AL A8 R
B HRETE KBC 1Y AE 9 B i vh Ay A0 i 19 A DG 4k
o DR K (2021) 8 1 mL S VE R 2 AT
( B. amyloliquefaciens) # T 2 W Al 1 mL K AR %
( Trichoderma longibrachiatum ) H. & il § % W &
BRI, R 200 175 A1 100 135 F B 00 IR & & 8
AT B PR Wit R E AR B B A B, S5 R WoR 56
—4E 2 AR By B IR SR 43 0 o 36.99% FI
69.52% . Cong(2019) ¥ fif V€ ¥ 2F LT T ( Bacillus
amyloliquefaciens) \f\ & [ K %f ( Rhizopus nigricans)
N EL 8 22 AR % ( Trichoderma pseudokoningii) #4171 &
PE, AT AR5 R ) AN A5 L e 0 okl 5 D T 3 i 3 2
5 LRI AN R AR R U M T TR) G 45 2R
N B ) KBC B E KR R T
50.00% L)t

4.2.2.3 WERRIARG RN DAWE B R TR A il L i« X8
R 457, 78 KBC 89 4= 9y B ¥ v [ RE IS T —
JE AL . Bai 45 (2022) Al Hu 55 (2025 ) M Bk Bk
A PR B b 4y B A8 B K R R #E FE BT PKb2b
PHB10b DAL 44K 5 75 B} i 52 PKb5a PHR10a, 4
HMREE W, X 4 BRI R AR S P94 Psa BJ530 Y
KA 73.3% H. Wit i AR FURL e B2 B 2 3% Tt
e s R B SR B e TR AR S W AT A R
Psa FUHEC . HEAb, 3X 4 BRI IR TE 15t 97 9 0 20
B HARIRE pH {E M UV-B &4 F , Hb ok B
e, Flores 88 (2020) M5k 5 el ity + M8 4
R O 3 4 Bk WE B /K CHFL, CHF7 , CHF19 Al
CHF21, HAR S W 726 3 h A A] 35 B AIK Psa
PR, T 0 1 1 B TR 509% , HLXF AR B AR %
GEC/ VR 25 A R R N M RS 1% 7 o[ Y B |

KIYZEAES, P A W & R 2 R T RAF A9 35 1
MBS AT WL, A ] — BF 5 v, A2 IC Tk 1Y B 3R
RORRF LT 80— B bk, LA e e 48 5 R Al 4
T (1) AR PLH 22 5 B 3% DhBE HAME E 5k, &2
Wi i i o 22 M L 2 AL B R 4 B
(2) A=A L EA , REFHIE R, AR 2 4 1
REARAR AR I3 T A PN 1) 5 B o8 A6 5 i 4 A7 7 22
S, BERS AT L o5 B A A 98D I SE A R
HERRENE . (3) PRETIE ML [ ™, A A2
SEVESE . A (5] Ja B bR it B R | 4 &% pH
{ELRA T 52 90 B 22 53 50, S2 TC I 8 AR 0 3 1 45 LA
Tt e 2R MR IR T B AR E . (4) B
PRI AR A R ARG, BE TR AR E 1 2
REMUE YRR o A2 HC A DL 35 I AR — RE 1 T foe ot
B, T Ao 2R 257 FL AN ML P[] | B85 3 R
$& T+ A By 2008 B S R R R A TE (T ME A
2020) ,

5 REE5RZ

51 B4

=]

A SCHISE KBC B AR A B e TP 2538, R &8
BB T A B I A AP 2R A R AL DL S AR 2% R
Yl ie v i B . 5 Gk E PR AR L, R
FHAA: 9 A= Bl 5 s AN AN PR B2 A 4, T HL ik BB A 4%
SEG Ji R T 24 1 1 7 A S R R S TR S
PG BRI Ml 2 0 PT P 2 R R T oK . ARZ A
B T2 0 1) 2 48 5 IR ABE Y, AN KBC A= B T
TR RIF 2 it 1 2 4 van 801 TR AR 9 U A T A
TR T L3 Sy e Bk 7 ol 1) it B T 45 88 i Je 42
HETIRSE S BT B B AT 4G SR LS R
(PR 5 438, 4 J5 KBC BB A: 9 B ¥4 ik 52 5 1
FHREH R ELUT LA,

S.1.1 e Jh ik FHA B 42 Psa A B KR LG
B a] WL, St B BT (8] By 3805 28 B 55 58 0 1 7Y
Psa A= B B 95 IR AT AR X B =, ECOE N T JE] R
5 HL B RUTE 85% LA b 1 AR By B AR A A /0 %, 45
ZEHUFFEE ( Bacillus B56-3) M5 HE 2 FAT 1 ( Bacillus
cereus B2) . 2 i 22 2 #1 T B ( Paenibacillus
polymyxa YLC1) Fl [N H: 4 B B ( Streptomyces
cinnamonensis M109) ( BA7 % 55, 2006 ; Al & MREE
2015; K =45 ,2016; Wang H et al., 2023), Ul
SN 2R AT B ( Bacillus velezensis JINA ) FIE AR 5.
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ML B ( Pseudomonas benzenivorans CXG2-5) %5 B ki AL
EL7E H R4k ) 0, (EXT Psa () 57 38 R0 RAN 4k 5 7E
60%7-45 ( Zhao et al., 2024; B #H4E 2025), R
EENINEEEXT Psa AR EITJE T R K TAE,
BIHHFFET7 vk K2 R/ IR T A B A st
AR Hr LA R GBI AR 2 T, AR BB T Ak
TE B AT BT 5 28 a0 v 3 B H JARL B A ROCR
{15 S T S 03 i E ST B 30 e AR 19/ 7
F SRR 2 CHRPR (AR B ) 2 0 2 e 0 HL 16 TC
PETR Y Psa 25 B B Y BRAECR IR . [R1F £ BhA ) 5
TR BAERLH], AT BRI AR 52 b PR o 15
Hh s Y AR B U ) (25 45 ,2026)

5.1.2 huik Psa £ B B B4R e S RAT R ZH0A
PRAAERE R at M e BB A 28, T 3800 I v ) ok
BegE oy 42 . 2K 2K 2 AT B ( Paenibacillus
polymyxa YLC1) ANUX} Psa HA mRAEBIER , i
Xof 22 ke 0 i D 20 T e I A 3 A o9 A (H
AR AR B R AR ©OZ0 B B Bk E A 3 5 IR
(Wang H et al., 2023) . Flavobacterium F55 B\ 7E
BEPTE N 3 A A [0 DX 58 ok B 2% 98 3E , 4 11 %
TR Y B 45 0T 58 H R A R BR T COZ0 B B Bk
(Zheng et al., 2024), & K ft ¥ M KW
( Pseudomonas benzenivorans CXG2-5) %f Psa H. A5 K
GFBIF IR AR AN 3 R I H A A 55 W R AR
GRPEIK (B HRAE,2025)  ZBE B I B I Y
fife = 08 HE ) IR, LV O 6 ZR ST, HE LA 2 AN
[Fi) A 25 DRI 7 Ml Y e Bl 4 5 oK . AU
TERRAERE 327 IXCHZ 48 AS 1 2 Dh BB I 345 T8 ik, X
AR | Psa FIRE 9 35 BC 1 558, 5F 5 S R T
RN . R, 1) 07 2 Xt 22 b Psa B MR IS T4
U LEB TR o S5 T, IR RS A= By T8 700 i F o, 52
A 55 DX I P ) 5 1o M S

513 FRADGIH G 2RBEHRT LB,
o B TR 5 1 SEAR A B 0 BAE R — AN R TR
& 5 AR 5 R A i B2 e M 2 R 5, T
H3%—H A o 7 52 0O B2 0 52 e B R 2 S e
AU 1 M LUK M 52 %) FH (8] 52 2% 1 T o B il
2936 N HIR R AL AR 5T . ST, P AL Ak
FHE A7 A 5 5 2525 B 10 W 50 P BA ) B 44 4
HE T Psa REMAL FRBUZHE R —5K
ZRE” e R R FER 2 B INTERLTE, A Psa Y
FEUE B 2 #8217 O A € B 11 ( Tian et al.,
2025a) . JK M Bk AR Br ok IR ARG vE AR R R

( Pseudomonas rhizophila 798 ) EFN | Psa £ A 5t
-k b B 4 BA% 1 2R BT ROCR 1K 98.89% ( Tian et
al., 2025b) , ZZH 55 (2026) KE T “Hiimik | A
1R =B A 5 T & R S B EAEM 4, R
Y- A W B PUR BLIS IR R 1Y & R R LIS
WHE . DEoEH PRI W) — i) EAERL, TR B
fif BT A B R 0 B IR ML B i A N Sk R R e A
VI B A e T S W PE 5 e B RE T, T T o
T IR RETT o

5.1.4 el TiE T A AHE MR R R
TRy B AE /N L TA) I rh o KBC R 3
2 B A ROR (B LR R B K 5 7l Ak i AR AT
NGNGB 52 B TR AR AR R PR B
PE AERIAL AR 7 R il 5 BOR B e R S A
et B F A S e O ES IS S VA Y a1
F2 I T ) A 7 5 700 28 7 1k 2B 04 it FH I
5, AR R R AR R S T A T
T M 55 L3 e Jo A ALt 24 5 0 ) o B A L B
I8 AT R IR 5 HEAR AR WU R 22 Bk g
Pes, i TG, TS AVIE AW RIRE
AT, & K E T — R HoR . WK, i ik oK
¥y R Bk R A AR IR SR S T TR DAL
R T LS80, B e TR bR 1S T RO 46 i R T 1)
], B R T JliAS S B ARAS | 7t 1 H Fs
e, WA Y MO B AR ot BRAERE 7 L
SV IR A, FF R R R TR, @i
LoRYaBE , Lk FhAE P O A B B A R, BT,
Wang 55 (2022) FE T #9700 I o & 48 R 3R 48t 1Y
Az B TR ) 43 B B R R ) A3 B R A AR
il 5 973 9 R A9 VD A 28 FFTF T ( Bacillus safensis) , It
WACZ RO S 0 AR = R h B AR Bl 24 500
HE s 2 I 2 1) B 2050 0k, X 15 3%
2y BB S PR A 7 R R H

52 RE

52.1 SR AEMFHREAGE ) CRISPR-Cas9
R R g BOR 2 Rk KBC AR By B A9 A%
DIREAH, (1) 3 i Rk Rk w8 A
(Csp K) B33 V8 15 A DG SE IR, Job 35 448 o 1A Bk
e AR T R ARG R ) 5 B AR, (2) 8
SR BN s T ER TU AR AR R IR 4 T B, o )
PR ACHI Y A R R, 57 IR Psa R
i BL N, W R A A RIS E S e, (3) FA
) A 45 oS R DXL O 0 A B R IR, 8 0 TR PR
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TERRBER A 50350 19 ¥4 L iz sh RE 7 ; S ik A= W Bt &
BUHE R AR TR R0 O 5 I RRUE i,
VETTBHWr Psa MY AR IEIE . (4) )8 “ Psa JB& ) —
BReAO - A SRR — R4k % ik KBC TR A
PR ARG HEUN Psa J147 5 s B D RE , Dl X 51
el 4 25 G A W RE 00 T 0 5 (W) ) & 5 8 5 Bl g U TS
B | R AR A PR A R 2 4 1, Sk G T ) R
REAR I FH 3R 22 LAt

522 A THRAEMANREREEH AL K
T A B AR T R A Bk 15t 975 s (gt 5 A Ak
55 R MR AR B | I B BB 4 A P A TR R A5
225, U0 AR S VR G AR IC W, T R A
TRAR Y B B %) i 30 e 24 2 T A Y ) i o o =
B S A2 O HOI AT 2 P AF L 228 6 L B TR A L
Al 55 3 Lo 9 R el A A A A s DA XU
T ) TR RS M S ) — IR SR B R R
523 A B ERBER LG RAREA  [EITEL
WE e 25, X T A 5E  Psa bR B M KBC A B B G
FEH BN A4S 9 A7 S A W A e 5E 3 K O a0 A A
A kD HE S R BB A 5 KBC AR By 1A it B I8
JE & TE 5 BFF % 3 T 20 A Bk R 4 A 2 45 O K o
TR BEE T AMLAR i 25 2R G0 5 e de 4%, LS
L KBC Az B 11 14 7 1) 338 3% 5 5 il T, A R T
HOt 0 ROR 5 B A RO 5 [6) I 455 K I T — 1
b7 85 R E W AR AR 3 KBC 2B B 1 0 5 % 8
EH RS,
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