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Abstract: Soft rot is a common disease in the production of konjac. The disease is very difficult to control
after infection of plants, which can cause yield loss or even crop failure in large-scale konjac production.
Isolation and identification of pathogenic bacteria causing konjac soft rot, and screen effective green com-
pound pesticide combinations to provide strategies for green, efficient control of disease in konjac produc-
tion. In this study, the pathogenic bacterial strains were isolated and purified from diseased konjac plants
by tissue isolation method, and identified by morphological and molecular approaches. The host range of
the strains was determined by inoculation test. Taking strain XM-6 as the test material, six common bio-
pesticides and eight chemical pesticides were selected to screen the pesticides that could inhibit the growth
of the strain by using the inhibition zone method. The pesticides with strong inhibitory effects were pro-
portionally compounded to determine their synergistic effects. Two strains of konjac soft rot pathogens
were isolated, and identified as Pectobacterium aroidearum by morphology and molecular biology. The
pathogenicity test showed that the pathogenicity of strains differed from each other, and strain XM-6 was
stronger than strain XM-7. The results of the host range test showed that konjac pathogens can also infect
taro, sweet potato, potato, celery, carrot, white radish and cabbages. The pesticides screening test
showed that the combination of 1% carvacrylol AS : 80% Thiram WG (9 : 1) was the most effective, with
a synergistic coefficient (SR) of 2. 19. This experiment provides a green and scientific pesticide formula-
tion for the control of soft-rot disease in konjac production.
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JEE = (Amor phophallus Blume) &K B BRI J& 1) 2 4 A FEAE Y, 0 2 Ml — AT 4@ B O 5 45 T 2R bl
R BEAEY  RIET M LA = f s . IR A R PR B . ERA AT KA
JESE . AEREE A5 AR B T IR Sy R T P R A, B TR A I L I DL B s AR
BRI, AEBRZG B SIS RE AR A T o B A L B A A 7 b R 2 B R
2. CHEA BRI . A RN B AR A HL R O el . — ELRO 2 5 O 0 A
i T B o RO DA [ 19 2 B A 2 L BB O JRE S AR RE T

JBE 2 05 S AN B R 5, R B ST B R (Pectobacterium) | i 3 [C T & (Dickeya ) Fll— %6 K HI
PRSI AE i o R R T KR R s K R R H W) 55 Bk . KR R BB Y BE AR f L AR R 2K
R G I o S H B KR AR 0 I S /N BRE L A 0% R O PR TR . M R SRR TR AR e
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i T AT Y 2R AR R AT A T R R R SR R, AR AR R PR A
R, LPEh e . JOE | RER B AR 2y . AR 25 URR R ARAC 2y AT UL A AL ) o A L O il L
E R L ARATI A BRI | B P AR ) LA A 0k T 1 44 K URE () G R R 4 409 K R A5 AL
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HORGNE, 7 A s, ARG SRS RN, ALRENT 5 B0 BOR » W00 I W i 251k, i hE
R ARG 2B 7 IS o DBl X B 353 14 5 T

AR GEA [ AR 245 % JBE = B0 JE 9 9d D T 14 BI5 9 8 R 5 AS T 58 DA JBE 4= 24 9 AL ok o 2 5 2400 100 B 4 088 9 i Dt
P 8 T UL 6 B A=W 25 R 8 Ak sA A 25, o ol SRk HOGH JBE 4 B0 i s D R A 0 o R L O R —
RS AR R B AR AR RCR . LU S B O e B 0 R A R A BRBE AU I Sk BT A T 58, R
O RS 22 4 A R I BR ST B A AR

1 ME5AFZ®
1.1 R
11,1 XAt

2024 4F 6 3 DNEE BRI AU A% DX PG R R 2% kL B =4 T R IR 4 K s 1Y) 1 JBE SEARLVE
1.1.2 #ak3ik

NA ik HHWR 10 g/L, 4 WH 3 ¢/L, NaCl 5 g/L, Bl§ 15~20 g/L, pH{H 7. 05 LB &{KRE 7
B, BN 10 g/L, BEEHREY 3 g/L, NaCl 10 g/L, pH A 7. 0; LB EA& 3, E AW 10 g/L, BEEER
B 3 g/L, NaCl 10 g/L, Bfig 15~20 g/L, pH A 7.0,
1.1.3 BX#H A

Btk 6 Fh AW A2y Mp 2 R AR IL R 1, it 8 ik p e 2 M2k R A PR UL 2, AT 25 KT 40 DNA 4 Uit
g RAR A AR (AL s AR A R AE 7,

F1 EYMRARRE

2R 24 7 7 P
L50EZE « KR KF(AS) LI PG 4 A A W) R AT BRA
0. 5% K % T i JKH(AS) 5Tt I TR AR AR R IR A )
10407 1 2 1 KFH(AS) JUnT =3 T A AR R R R A PR R
INE B KFI(AS) 52 T TR AR AR R B R
4 05 /1N BE i e HKH(AS) N5l I TR AR A R R A )
106 R R BT (SO — AR R A R AR
x2 KEBHERE
2450 45 R 75 KU
6N FRER KFH(AS) L PG A B AL By A KR
30 WE 2 T WEFLA (ME) LB AW FABRA A
50 26 IGE 15t T4 iz K43 BORLF (WG L 307 R B 2 7

50 %6 J&§ 75 F| AT ) (WP) A AL CLED A R A

80 %6 4t 35 W K 73 ORI (WG) FE A i 4 i A BR 2 ]

24/ 1 T T iz B (SO AR SO A R A W

20 %6 ¥ g R R K FLF (EW) A 2 (R ED R A R A
50 2 bR B Jiz BAIF A (SO TN R T A AL A BR A 7]

1.2 RKEH=*E

1.2.1 mREAHBHL

SR IR 2 43 B 00 43 B s DT o SRR RS B S R PR ORI B SR T U8 - VALK WP 30 min, JH 75 00 A X
PR BT B, A TAE S PR, KR TR R s AL, A 75 0TS IR L 2 min, TR K
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VR 3 W KR SURA S A 1 mL TR K A KO8 T, HC BRI, # 5 2 min J5 HEEF IR
HEICRAR . 76 NA i 9538 B RIZR, 28 CHiFE 24 h, BB IKHEAT 22 R R 4R 55 35 3 A5 4l AL B bk
1.2.2 HBHEmEDTEE

FH K VA 2F 2 i CRA D VR R PP ZE LB WA B R S, 7E 28 “CHEIR (180 r/min) 185 5% 24 h, il ODy ~
0.6 MY TR . ERETON T 0 RS, WK WU T4, 75 20 T0RG 3R 160 W 5 0T Al TAE G ik T 3k
ZEYIR 0.5 em ZEAT W B, BRI AP AL A TR BB 4K, SN 2 mL JCRE KRR . 7280 A e ki) 4 I
H, B RARTI 20 pL WEEREAAE G AL, PREERES E, 28 ‘CHi SR 24 h, XTHRIERICR K, W& 3 K
HE PR IR S R0 B JRE SR 2R K 43 B DA TR AR AR AR AR DG D) BE AT B E

R PR 207 B 7 580 55 MR 5 B B K BE (IO Y AT . 0 S, CH BORBE. AR —75 1 4%, L<<10 mm.
FRIE R+ 2 %%, 10<<L<<15 mm, dpiEN“++75 3%, 15<<L<<20 mm, fpENHT++7; 4%, L=
20 mm LA I, #piENCAH++ 47,
1.2.3 AREBAEET

BRZEFEA 1.2, 2, XPRREER ORI K, % 3 IRE R . WA Rl . B8 K0 A rh AR, K g,
75V WERE R, KT R K EJIYIIT, BB 8 em ZE Ay, K5 MANTE 252 T i IR Y JC B AR BRI AE L i
ABEFRINL, KA AP RFL 3 /ML, ISR 20 pL BB R R DAL, DR & 5% 5, 28 "CHE 3%
24 hy XFHREZRVICIRK ., HE 3 IREE . MR M. B AKEE A A, TR Mg, 75 Y0 R 2% 1 0 B
W S I 30 A G T AR BR AL /N, A SR, K F & e P FL 3 A /NFL . B AR T 20 L B
WA E G O Ak, PREF B2 B, 28 “CHEFR 24 h, XTRIEM LHEK, E 3 KEX.
1.2.4 RRASTAEMWFER

PO F B B DNA, FIH4NE 16S rDNA Gl 514 27F/1492R(27F ; AGAGTTTGATCCTGGCT-
CAG; 1492R: TACGGCTACCTTGACGACT T #E4T PCR ¥ 34 . 2 % B5t i W 58 iz el Sk 4G I 47 388 7=y [
Weali Ak r= W Ja 2500 . B0 45 AT BLAST et T E#AHSEFIEF 5, A MEGATT 3 F 2% FH 4B 3%
%: (Neighbor-joining, NJ) & R 48 & & R . W65 S5t 081 7 Ak 19 43 2 s
1.2.5 BRABEIFER

PRICE AR TR P45 7E NA 553838 E R4k, MUEFE 28 CREFFAM PR I% 24 h, MEH KL . B S5 ERE,
HEAT 8 22 [Q Y (0 S TR BR . A2 T S0 O T 0F — 25 L4 T B 1) T S AR AIE
1.2.6 BERFEEEMNL

WU B TR EM ., FH, G8F. X\ A b, AR T ARMY MR S0,
Pezg | ZEeint AT IR0 . MR R S B K shE g, TSNS R T . BE D DR E L AR
3emX2.5emX0.5 cm M, SIS MRS Nl P 0.5 ecm BB AL = s WU 8 em
KA/ B o B U0 0 M R B R AR SR IR, A 2 mL TR KGR, FH K B & 7E h ke
o3 A/NFL, BWAE I 20 pL TR IR AN AE M AL . DREE RS B, 28 CHESR 24 h, M LRIHRIEM . X
MR IR, E 3 IREE,
1.2.7 AR 3B F I %R HA XM-6 4 4] 4 A w2

K FH A P U BEAT N GE L AT H & OD~ 0. 6 AY BB W T G B K BE 6 AN A [ R B 25 .
V5 25 W IR TG B 6 A AN TR ok BE L G R LB R R B SR OF KA, fRIRE R R 45 CALBEIR, B
20 mL, 5535 MLEE R B 5 B — Uk M TG T RS 4% il BT B Uk Al s L FE S AR R R AR 0. 65 em BT
FLASHTHL . WHL 50 pL 253 M A, % HH)5 28 “CH % 24 h, X HEII A JCHE K, B E 3 KER ., MEEE
R 5 A Ok I S S 2 MM R i DPS 9. 01 $EATHE Sy [ A, R R R R

B 06 Rk B (EC;,) .
e ooy AEPRATHNER AR — X BALI R B AR .
MHIR = T AT X 100% (D
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1.2.8  F B2 R &b B3 208 s g R XM-6 Fp 4] 48 A ol 2

WA 1. 2. 7 19 25 SRR AT 25 70 S M e AR A B 0k 40 I E Tl 45 25 R BRI, WRBESH 50 F% EC,,  #&BR 0 ¢
10,1:9,2:8,3:7,4:6,5:5,6:4,7:3,8:2,9:1,10:0MEIRA, [FIEERIINH BN E .
W FRGS UG M A R EAR, TR BRI A BRI . WAL, AL R <D AEPUE . B
BB =1 HIVEH . BT > S bR e A7 e,

BB IR (Vo) = 05 A SEERRA I3 < B0 A By i bl -+ 2R B OSEBRAE] R < B B O b L

B (O _w ,
BRI = g < 1004 )

1.2.9 BB A EFH AR A XM-6 &P F 3 2 4F A

FH G B K BE 14 BE Ry 50 1% EC,, RIZEI0, T2 08 1. 2. 8 vh A 38 8% 8 FH Y He 1) 08 A7 TR & BE L BE . 2 15
AR RERL 5 AW BERRRE . H2 IR 1. 2. 7 Jr ik AR AT G SR, AR BT ) A7 B A EC,, o KPS Wadley
PO HEAT T BRI, BIY SR>1.5 B BERLET, 0. 5<XSR<C1. 5 B R MUIMAE AT, SR<C0. 5 At
NAEGUER .

W RB SR I A AR

EC,,(TH) = ATH (3)
A 4 B
EC.,,(A) EC, (B)
gR_w (1)
T EC,(OB)

K. AL B OBREFIFERF P L] ECo, (A) | ECyo (B) I H B+ EC,, (TH) Jy B340 i o
W s ECs0 (OB b S bRl il i e [
1.3 ZitoH

6 B % BT Excel 2016 #E 47, ] DPS 9.01 5% 8 Jy [l 9 )5 2, ff JH SPSS 26.0 3% Al
Duncan’s $i &t 2 8 47 22 52 E R0 H7

2 HREHSH

2.1 REESBSEE
2.1.1 ARATBABTREEL

AR LB 24 MR EFE . B XM-1~XM-24, R L5 R R, A 2 B MRA7 7 g8om ok, 3
Foft Je BR 25 B KRR B B O R R R B AR XM-6 1 205 fiE 1 5R T B Bk XM-7. B Rk XM-6 S8UR BE 1 %
Bk A K, FRE XM-7 24 3 (K 3) ., BHbk QL W56 UE 45 R W, M5 & Bk 25 v o B 0 R bR S
T oA Ak — A UE B 42 T PR Sk JBE S R o BURL T

Bk XM-6 FIEE k. XM-7 80kt % @ 06 R 0, 2R 24 h 5 BEEER2E | s Fn kB (& 1b., ey e, £, by
DER B R R TR O . VR S, IR ROR R, ELI R A R R EER SR, X R 4 T R
SR (] 1a, d. @) . BIHE XM-6 fEERZE . i 5 R AR L 0% & 0 1 ARV 7™ B R B 1 & F e bk XM-7, (RLk, )R
S 28 P 2 70 0 2B 56 DA B AR XM-6 S 58 4 42

3 BE¥XHERFREEEKER

B bR 4 HURE 3 A5 o3 B AL B e S
XM-6 PTG DX B 3E 47 Raiai i
XM-7 R AL A X AR 1 47 +++

T 7 AR B RE )R
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avd. g: BFREKIOX I b e, he SR EIBE XMo6 BEFALEU BRI s oo £, i SR B XM-7 B 418U & R L
H1 ARAB¥EAEMHEREZRFER

2.1.2 RRASTESFER

R XM-6 FITEtk XM-7 # 16S rDNA JFS B 1404 bp, JFFIAHBIE N 99% . GenBank % 5% %5
43590k PV361861, PV361862, Hll F 45 k4T BLAST Hoxf, KB E M XM-6 FEH XM-7 (1) 16S rDNA
FE 9 5 2 B IIFRHETE Bk Pectobacterium aroidearum strain SCRI 109 (NR159926. 1) [R5 ¥ & 5, 40 51 K
99.86% . 99.93% . LA Dickeya fangzhongdai strain M1L1 (MT613400. 1) NN E R G K BRI (K 2),
SERFI MR XM-6 FIE Mk XM-7 5 P. aroidearum strain SCRI 109, P. aroidearum strain SCRI 3,
P. aroidearum strain CCRMPA102, P. aroidearum FHHE—AKHEE, FILHE K XM-6 Ik XM-7 414
W 5B Jy Pectobacterium aroidearum ,
2..3 ARABEFER

Ak XM-6 fl XM-7 2 28 CHi3% 24 h JG7E NA B 0k P E A A G RIE, REOGHE . h %5k
(F 3a, by, F22 QY25 B I (B 3c. ) BBk XM-6 76 45 4 i 85 T 2 40 FFIR . pR 1A B s 45 il
(Kl 3e), 74 Pectobacterium aroidearum BJIE XL .
2.1.4 BIHRBHBRE XM-6, XM-7 F £8 BN T

AR XM-6 R Bk XM-7 X5 BT 25 (1 7 BV 47 249 77 76 SO0 . 5 805 J5 B8 15 9% 24 h I, JF 3R (Apium
graveolens) . W1 N (Daucus carota) . T (1pomoea batatas) . L ZE (Solanum tuberosum) , 2 (Coloca-
sia esculenta) . F1 ¥ N (Raphanus sativus) . F3 (Brassica rapa)#54H AFFERE R (B 4), R KR
ARFGBE, A ZURAL B2 IE A W B SR
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S
=X

) i i 7

67 1 P. carotovorum strain CFBP2046 (NR 118227.1)
53

P.carotovorum strain LMG 2404 NR 119367.1
P. carotovorum strain DSM 30168 (NR 041971.1)

P. carotovorum strain ATCC 15713 (NR 118855.1)
P. odoriferum strain LMG 17566 (NR 025316.1 )

P. brasiliense strain 212 (NR 118224.1)
86 P. aroidearum strain SCRI 109 (NR 159925.1)
85 P. polaris strain NIBIO1006 (NR 159085.1)
_: P. betavasculorum strain CFBP 2122 (NR 118291.1)
P. polonicum strain DPMP315 (NR 180340.1)
16 P. aroidearum strain CCRMPA102 (MK450553.1)
92|— P. aroidearum (KP151651.1)
Iﬁ P. aroidearum strain SCRI 109 (NR 159926.1)
97 p. aroidearum strain SCRI3 (IN600321.1)
70| XM-7
XM-6
Dickeya fangzhongdai strain M1L1 (MT613400.1)
0.01

2 ETF16SrDNAFIMEBENRE L TR

a. XM-6 7E NA ¥ 574k FRETE A b XM-7 76 NA Bi e dk FR B A oo XM6 2 [RGE; d XM-7 2 [05(A; e XM-6 fHIHLEL,
B3 B¥FRERFEREOESEE
2.2 ENREBHFIGIE
2.2.1 BRI AR A XM-6 a4 47 4] R
LY 6 Fh A= My 25 0 A 3 Bk T Ak XM-6 A I 8CR (3 4D B 100 B R R R SCHT A RAR R
D1 ASCHE IR A TR D A 0. 500 K &R Wk ASCREW IR 2R 50D s Bl i 8 R ik 25 b A7
4 Bk B AR XM-6 A MRIE I (R 5) . 252 80t W WG, 30 BERE ] ME, 6 %0 FH 8 R ASHI 50 %
K i SC. ¥ LR A A T 09 25 500 BEAT ECs, W2 . AR T, 1208 7 By AS 30 % 2k S 4r
EC;, }58.959 8 mg/L; 1% HI R % SC M 0. 5% K # K W EE AS 4 il 15 ¥ AH 22 R K, EC,, 43 Hh
306.545 5 mg/L, 326.263 6 mg/L, {H 1% HBRE R SC AEARMK R LI HI/EH (£ 6) ., TEfL¥ Rk,
80 Y6 f% = X WG il 36 P e & . EC,, o 10.863 3 mg/L, HKE EC,, N 35.576 9 mg/L # 3 % WE 5 il

ME #1 EC;, 4 112.133 9 mg/L #J 6 %0 & 5 R AS, 50 %0 bR iz SC XI i #k XM-6 e AU (R 6) .
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A BN i [EER
4 HEH XM-6 F1 XM-7 EAEFE LHBRAR
x4 EYRAXER XM-6 BMEIHR
B/ %/ BB/ R/
255 4 K 257 4 K
(mge+L") % (mge+L") %
1% H R & SC 1 300 64.66+0.77a 1% %4k Z 0 AS 1 000 0
870 60.9040. 15b 500 0
696 59. 25+0. 45¢ 100 0
435 55.4040. 36d 50 0
217.5 45.21+1. 23e 10 0
87 0 5 0
1%l AS 2 000 81.914-0. 47a L% /NBETRAR IR 8 AS 4 000 0
1 600 80. 564-0. 25b 2 000 0
1 000 78.7140. 07¢ 400 0
800 78.0240. 25¢ 200 0
400 73,65+ 1. 44d 40 0
200 60.77+0. 49¢ 20 0
0. 5N REHEHEE AS 1 600 73.08+0. 34a 5% S - MEIRER AS 1 500 0
800 63.68+1. 36b 750 0
400 57.67+0.91c 375 0
200 46.3540. 74d 187.5 0
100 26.2240. 69e 93. 8 0
50 21.20+1. 111 46.9 0

T B DU I b o 22 2R, A — b 24 500 0 o R BUR S /DT 5RO R SRR 22 5 B3 (p<<0. 05) 5 87 mg/L 1%
HIE®HR SC. 1% Fhi Z 0 AS, AV /NEERA TRy AS, 1.5% %5 - MR E AS X B bk XM-6 [t 23 0, R k4T

TP
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x5 HWERGIEHK XM-6 FMMFI R

B/ i ==/ A B8/ il =/
2530 24 FR 2570 24 FR
(mg+ L") % (mg+L" %
6% FHFHREER AS 6 480 77.0640. 77a 50 Y0 WE Bk 1 ik WG 50 000 0
3240 73.3140. 22b 5 000 0
1620 68.03+0. 11c 500 0
810 64.3640.07d 50 0
405 60.54+0. 12¢ 5 0
202.5 53.4140. 241 0.5 0
3 WERE B ME 960 73.2040. 23a 50 % &% K WP 50 000 0
480 70.9840. 19b 5 000 0
240 68.1240. 36¢ 500 0
120 63.5940.61d 50 0
60 56.14+0. 53¢ 5 0
30 44, 04+0. 40f 0.5 0
80 %M WG 1600 63.43+0. 18a 24 Yo WEMK BE i SC 24 000 0
800 61.7840. 26b 2 400 0
400 60.51+0. 55¢ 240 0
200 59. 64+0.42d 24 0
100 57.67+0. 40e 2.4 0
50 52.4740. 661 0. 24 0
50 Yo bR f iz SC 75 000 73.244+0.51a 20 Yo AN IR TR B EW 20 000 0
50 000 72.3440.47a 2 000 0
40 000 69. 7540. 3b 200 0
25 000 67.4140. 66¢ 20 0
12 500 64.7740. 45d 2 0
5000 50. 224 1. 36e 0.2 0

T B0 DU {E AR iE 22 208 A —Fh 25500 40 ] B 5 /NG 7 BN i) 3808 22 5 35 (p<C0. 05) 5 50 BEBE I I WG,
504 JEE A WP, 24 o WERKBERE SC. 20 26 FARR RS EW X B bk XM-6 n9 4l KX 0, RFAT I 253047,
K6 EMRABSUZRAMENSTAVEER

o3k HFR s AN = iy ECs/(mg+ L7  HMEREEG)
YR 2y 1% HEE R SC v=0.626 8x+3.441 5 306. 545 5 0.990 1
1% F TR AS y=0.632 42 +3. 880 2 58.959 8 0.941 8
0. 5% KREZEFE AS y=0.981 22 +2.533 7 326.263 6 0.984 9
(=¥ ] 80 % M WG y=0.165 9z +4.828 1 10. 863 3 0.947 1
3% WERE I ME y=0.490 0x+4.239 9 35.576 9 0.958 5
6N HEERE AS y=0.421 5x+4.136 0 112.133 9 0.996 4

50 %% Bk ff iz SC y=0.500 0x+3.230 2 3 464.256 5 0.962 4




10 THRFFHOGARBF R http://xbbjb. swu. edu. cn F 47 %

2.2.2 HBHFEFHREARREA XM-6 #9374 2R

HEHE B0 D e 45 2R, R4 EC,, R 250 H% A 6]l AT T, BVAEYIARZS 10/ iy AS H51k2e k)
80V EW WG, 3 WEREHR ME 43 I AT S e . FERC L R M E L Rk 7, 120 F 7By AS = 80 %6 i 3£ 3L
WG(2:8,3:7,4:6,5:5,6:4,7:3,8:2,9: DLIKIYNAEFB AS: 3%WEEH MEG6 : 4, 8¢ 2,
9 DIERAABEMLRAT 1, BARSAER, HAb 44 ¥R A s HirE /M .

TEf @ S ARG BB A b, A Wadley B3P #0245 7 93 S8UVE FH (3R 8) , 10 Tl AS = 80 V0 &
WMWGE8 2,9 DAKBAEN, BBRELSR) 752 1. 55, 2. 195 1208 /71 AS + 300WER ] ME(9 : 1)
BHAVEN, AR B(SR) R 1.89. B 1 U EH I AS: 80X EM WG(2 2 8, 3 DI 1%UFHFE AS ¢
3V WERLHR ME(6 = 4 b fifE AN, HARMA S B M MEN.

71 ERHGAMBERLE

2R L 5] S B 4 ikl %/ V6 LIS 02/ Vo /R
1% HEW AS : 80U EM WG 0:10 60. 93 60. 93 1. 00
1:9 63. 29 63.06 1. 00
2:8 72.58 65.19 1.11
3:7 77. 04 67. 32 1. 14
4:6 78. 44 69. 45 1.13
5:5 79. 90 41.12 1.94
64 80. 56 73.72 1.09
7:3 80. 60 75. 85 1.06
8:2 81.72 77.98 1.05
9:1 82. 40 80. 11 1.03
10:0 82. 24 82. 24 1. 00
1% FH Y AS = 3% MEZ ] ME 0:10 75.73 75. 73 1. 00
1:9 74.17 76. 38 0.97
2:8 72. 81 77.03 0. 95
3:7 72.21 77. 68 0.93
1:6 75. 25 78.33 0. 96
5:5 77.15 78. 99 0. 98
64 80. 16 79. 64 1.01
7:3 80. 44 80. 29 1. 00
8:2 81. 60 80. 94 1.01
9:1 82.72 81. 59 1.01

10:0 82. 24 82. 24 1. 00
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*8 SEAFINEK XM-6 B9 thEILH1E A

ER L il (] )5 77 72 EC./(mg+ L") WM ABGSR) W4

1Y% EFFE AS: SO0%HEN WG 2+ 8 y=0.496 0x+4.200 5 40. 930 4 0.32 E=EiN
3:7 y=0.531 0z +4.110 4 47.344 4 0. 30 i

1:6 y=0.402 8x+4.514 5 16.049 8 1.01 AR

5:5 y=0.493 32 +4.233 1 35.8719 0.51 AR

64 y=0.452 32 +4.380 4 23.432 0 0.91 AR

7:3 y=0.557 92 +4.056 0 49.226 7 0.52 AR

82 y=0.449 62 +4.412 4 20. 239 4 1.55 HA

9:1 y=0.436 3x-+4.444 9 18.724 4 2.19 e

1% &l AS: 3% BERI ME  6: 4 y=0.647 9xr+3. 643 3 124.163 0 0.38 RN
8§:2 y=0.677 22 +3.648 5 99.030 1 0.53 AR

9:1 y=0.484 32+4.288 7 29. 438 4 1. 89 B

3 HiEEe
3.1 itig

UEAER, B O A BORTEA B 43 28 b iy T AR 205 T 1 20 28 R A T AR A, 5 | R AR 0 RS s 1
IR T 2 AR, TR I K SC R R (Erwinia) BE8F 55 5 5 A8, Hov 68 7= Az 55 il 9 408 Rk SC
FG B R B U A S T 181 J& ( Pectobacterium) Flih 5 [C T & (Dickeya)™ . RIEHF# 8 H BT & 19 HFh,
FEEWE NRKATE (P. carotovorum) . BJEREFFE (P. atrosepticum) . W EREFFE (P. aroidea-
rum) . WZERKFFE (P. wasabiae) . BRI E (P. bra.s‘ilz'ense)irff“mc R HE 2 2005 4F M5 FR
BT B (Pectobacterium chrysanthemi) B RKC R (Erwinia chrysanthemi) W85 W88, B
RELHE 12 AP, 51 B 2 S0B06 6 JR  AE7E 2R SR 700 bSO 14 33 3 JRE = S s i T 3R A T
RE . KBRS AR e R B T N R IRAF A S N RN (P. carotovorum subsp. carotovorum ) Fl % F
JEHFEE (P. chrysanthemi) . iS%5E T —RH00 5B 8 15 FF B B0 E (Enterobacter. sp.) . W58 N GG L
BAEHBMEFRRERBERA#HITOELE, KW EER P. aroidearum M Dickeya fangzhongdai , H
P. aroidearum & 66. 7%”670 A HR G0 EHEERBEWHBEBEBRB RN P. carotovorum
subsp. carotovorum . P. aroidearum . Dickeya sp. ATl am R, R RS EUR R 28 T R IRAT
BB (Pectobacterium ) Fil 3 [ B JE (Dickeya) . AT 4 43 8 4l 045 ) B #k XM-6 FI R R XM-7, EATHY
16S rDNA F 41 5 B 38 R #E Rk P. aroidearum strain SCRI 109(NR159926. 1) [l i ¥ & ik 99 % LA |,
R RER BT E P, aroidearum W58 K — A28, HTIEAS K 16S rDNA K H % il 3E R
W AT (Pectobacterium aroidearum) , Pectobacterium aroidearum — 8% IN N EE 5| & BB F A Y) £ 9%5 .
AL RE (2 Y oAb A W 51 & 40 T M O R, ER SR, i, DA, ST SR b
P. aroidearum B RHE o 5 I A7 350 I E K06t 2 B 03 8 Hh RO DT A EVE LT . R AL RE AR B
BEE, BEEREYTE R (Umbelliferae) . i€ £ B+ (Ipomoea Batatas) . i B} (Solanaceae) . + 5% £ B} (Brassi-
caceae Burnett) 55 ZFEY) . FESLFR AL 7 i 28 v R () TOAE B B, R Vi B A e A PR AR A L RE A R A L
Gy, [, BN R SRS EEWRAE, BRI R RSFE .

e R IRCR P, & RIS T, F 25 UG, BRGS0 3 B G i £ T B, AEWAR ORI 2,
VEPETESR . HA S EHT 29 . (HAE Y FT 2R 7= I b bl AR B b BEE AT IR PR R R I g o, ROk
AR 2 107 FH S5 TR I S AR 2 R A AR 2 A5 R BBl Al T o S TR e 24 B VR I A A 25 TR
s AALRE R A BB E T BB IR TS e, A7 5 TR S R R ER . AWE I AT I FE N 25
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eI & AWK 2 1 % BB AS P24 24 80 % /8 5 X WG, 3% MERE i ME it 5 J5L 1 10 i 4 R %
S X RS STt R W 3 OO WEER I WP X S U A 9 0 D A 0 Ak SR AR A, 80 Y0 MR R WG A 1Y
FEBY AS FE B IR B E SO h R WARGE . 120 F T B AS S — P W IR R B R, DUA T R 2 T
JE KRRV MG AWy, HA PR . PR AR L F 0 I uF 22 Fh 40 B R ECTE A IR FE . e B IR AR
SEWRRE T | AR RN . PO T R B R AT K 1O Em T AS 5 b P R o R g 4 Ak 2 A 2
AHER. AREPFEREN. “eMWHAFE, GREHAET 1XUFTH AS : SOXMHEM WG8 2, 9: 1)
A E AS ¢ 300WERR] ME(9 « DRI AAER, 10F B AS : 80X MR KM WG9 = D BIRCER
e o R 50 7E HJE) 9 2 B R PR . — 20 75 F B H [0 3 50 X =5 A 0 20 285 SR R A7 0 0IE
3.2 it

AIFFE I EE A & AR TP 43 B ik XM-6 FT XM-7 W54 35 25 R s s L i, 25 SR B oy T4
UGB R Pectobacterium aroidearum s I LATR PR XM-6 S ifF 58 % G2 0 2 10 X690 5t o A 400 o/ 0 e AR 2
B HI A s fEENZGHITE b KB 1% FFB AS : SOXMEEN WG9 + 1) RIHAE, WA (SR N
2.19, ARIZE AN A 77 F B ia BEE PR WAL T — 2 R IR

S E 30

(1] st BE4E2 (M. dbar. sPEgRL R, 2004,

[2] BEHERA SS, RAY R C. Nutritional and Potential Health Benefits of Konjac Glucomannan, a Promising Polysaccharide
of Elephant Foot Yam, Amorphophallus konjac K. Koch: A Review [J]. Food Reviews International, 2017, 33(1):
22-43.

(3] sREEM, R, B0, 5. )15 X2k 2 8 e R B R Joi e F 2R G B [T, MRS, 2022, 1(4): 73-83.

(4] kWi, 2emite. EBEWRF PG R [T, $HEREE, 2010, 49(9) . 2257-2259.

(5] #hde, D, &8, & BEFEHUEMMASERa et U] PREES, 2024, 44(12): 32-40.

(6] @i, ZRrsi, PhIEARE, S5, 3 Fb AR TR0 X BE = BB W B A2 0 E (7], KD R#F%2MCARO » 2014, 11(5) : 4-7.

(7] AUEA. BEFEBIEREBIAEA [J] RESH, 2021, 39(6): 48-49.

(8] fuf2e, Befkmy, P55, 5. KA FERERNEAEEYZHETR ] WA MBS 2| (B REF 0D,
2013, 41(7): 91-98.

[o] Wb, WIER, M, . BEFEURW LHpntis e [J]. R4, 2018, 8(9): 15-19.

[10] RANI L, THAPA K, KANOJIA N, et al. An Extensive Review on the Consequences of Chemical Pesticides on Human
Health and Environment [J]. Journal of Cleaner Production, 2021, 283: 124657.

[11] AYILARA M S, ADELEKE B S, AKINOLA S A, et al. Biopesticides as a Promising Alternative to Synthetic Pesti-
cides: A Case for Microbial Pesticides, Phytopesticides, and Nanobiopesticides [J]. Frontiers in Microbiology, 2023,
14. 1040901.

[12] HEZAKIEL H E, THAMPI M, REBELLO S, et al. Biopesticides: A Green Approach towards Agricultural Pests [J].
Applied Biochemistry and Biotechnology, 2024, 196(8): 5533-5562.

(131 Mpexde. BT 24 500 ot % 2w PR LD BE 4 ARG L BB A B ik i i) (7). ARk TR AR . 2023, 43(19) : 28-30.

[14] RESEE., Boe %, ZRMDOL, . ARORIE A Y5 %0 BE 4 AR R s ma i e [J]. ) PR %R, 2021, 36(5): 43-48.

[15] SUNJKA D, MECHORA S. An Alternative Source of Biopesticides and Improvement in Their Formulation-Recent Ad-
vances [J]. Plants, 2022, 11(22); 3172,

[16] ART R JE=FEFh BT BE IR W U PP R A5 Pl i i ik [DJ. EPC: PH R K%, 2022

(177 SRWeDT, ZRTL, Je X505, 45, B LA W RUAD AL R I o s IR B 28 8 e R R = N & D E (1] A%k, 2023,
50(5): 1130-1140.

(18] ZAkmi . UCTT, A2, 4%, 1k B 35 00 0 TR e R s N2 Rk (0], o Aol 24k, 2022, 531D
3137-3146.

(197 Z=4F, Bry2, $FHT, 5. 86. 206 S AL AR FT IR M8 1) 5 1k 22 R 25 IR BC A 1 & i B 19 B iR 2GR PN [T, " E A
B ¥ 241 » 2024, 40(5) : 1149-1159.

[20] EMERY K M, SCHERM H. SAVELLE A T. Assessment of Interactions between Components of Fungicide Mixtures



% 10 & JREE, F RTRBRBRE > BEZAE NS ik 13

Against Monilinia Fructicola [J]. Crop Protection, 2002, 21(1): 41-47.

(210 SEPRAT, M /NBH . SAOME 5. nb s Bk paj T 55 500 181 T8 TR T X 3 o B I8 9 41 k28R [0, P g Akl R 52 4R (A R B
%), 2022, 42(6): 164-168.

(22] Wk YRR E o 2Rt @ (1], i ER RS, 2017, 50(12) : 2305-2314.

(23] i, MEIE, ZRT, % SMNEFRERELERN G FEE RN 140 [J] My, 2023, 494
115-124.

[24] SAMSON R, LEGENDRE ] B, CHRISTEN R, et al. Transfer of Pectobacterium chrysanthemi (Burkholder et al.
1953) Brenner et al. 1973 and Brenneria paradisiaca to the Genus Dickeya Gen. nov. as Dickeya chrysanthemi Comb.
nov. and Dickeya paradisiaca Comb. nov. and Delineation of Four Novel Species, Dickeya dadantii sp. nov. , Dickeya
dianthicola sp. nov. , Dickeya dieffenbachiae sp. nov. and Dickeya zeae sp. nov [J]. International Journal of System-
atic and Evolutionary Microbiology, 2005, 55(4) . 1415-1427

(2570 R4 1. JBE = 98 o I ol S IS U iy [ D], R UK, 2010.

(267 FNVESE. JBE = S8 o o S 4 B PR B AG I B2 R P 5¢ (D], s ARl K%, 2019.

[27] YANG M, QIY, LIUJ N, et al. Different Response Mechanisms of Rhizosphere Microbial Communities in Two Species
of Amorphophallus to Pectobacterium Carotovorum subsp. Carotovorum Infection [J]. Plant Pathology Journal, 2023,
39(2): 207-219.

[28] ZHANG Y N, CHU H L, YU L Q, et al. Analysis of the Taxonomy, Synteny, and Virulence Factors for Soft Rot
Pathogen Pectobacterium aroidearum in Amorphophallus konjac Using Comparative Genomics [J]. Frontiers in Micro-
biology, 2022, 13: 868709.

[29] W ZHFERBEFEWRYE bR EREMILETTR (D). B . smRl k%, 2023

[30] NABHAN S, DE BOER S H. MAISS E, et al. Pectobacterium aroidearum sp. nov. » a Soft Rot Pathogen with Prefer-
ence for Monocotyledonous Plants [ J]. International Journal of Systematic and Evolutionary Microbiology, 2013, 63(7):
2520-2525.

[31] ZEWedi, W, skEE, & KEARHIEIRHRIRE Pectobacterium aroidearum (W35 E R AW FebE (1], MY %
R, 2018, 48(4): 455-465.

[32] WAMEME. MBI HBOR B Pectobacterium aroidearum W ARB % [D]. ¥ . F& Tl k2, 2024,

[33] MORETTI C, FAKHR R, CORTESE C, et al. Pectobacterium aroidearum and Pectobacterium carotovorum subsp.
Carotovorum as Causal Agents of Potato Soft Rot in Lebanon [J]. European Journal of Plant Pathology, 2016, 144(1):
205-211.

[34] MORAES A J G, SOUZA E B, MARIANO R L R, et al. First Report of Pectobacterium aroidearum and Pectobacteri-
um carotovorum subsp. brasiliensis Causing Soft Rot of Cucurbita pepo in Brazil [J]. Plant Disease, 2017, 101(2):
379.

[35] #hIR, FG . X¥E, . EYARG RO KRGS [J]. MRl 2025, 56(8): 51-53, 63.

[36] BAH AR, ERIRAS, B WS 0E, 5. 0 5 B8 05 o S I8 A 20 28 8 08 B AT B iR 25 I i ik [0, P E B3, 2025, 45(8):

118-124.
[37] WMy, Tkl ST, 4. B M & R 4 Fh AR 5E 0 o 5 B A I R ROR [T, RERSE . 2024, 41(6):
35-39.

[38] ZHEL, FhGY, PRIEWE, 45, 5%0F 7 M /K 7% 4% S w e s i Bl i i [T, #ARAk 24, 2021, 20(3): 53-55.

[39] #35, WY, Rk, 5. 5% 7 i W /K 3R B 6 4 25 76 25006 19 10 1) 25 0 00 [0, 22 M 3838 K% 4, 2018, 37(4):
138-142.

[40] sk, 5. 5% 7 B B AR M B IR 808 (I, 22N 388 K224, 2016, 35(4): 162-164.

REHE I AW





