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Identification of the pathogens of blossom blight and screening of fungi-

cides (bactericides) in Guichang Kiwifruit
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Abstract: [Objective]l The disease damages kiwifruit buds, which have been found in Xiuwen county
of Guizhou province. It causes the calyx to show dark brown, the filaments and anthers to become rot,
which is called blossom blight of kiwifruit. It has so significant effect on the opening and pollination of
the flower buds that it can result in a decline in the fruiting set rate and economic losses. It is important
to determine the pathogen of Guichang kiwifruit flower rot. To screen out fungicides (or bactericides)
that possess high-efficiency and low-toxic properties for prevention and control for blossom blight of ki-
wifruit, the experiment was carried out, so that the economic loss caused by the disease could be re-
duced. [Methods]The diseased symptomatic tissues were surface-disinfected with 75% ethanol for 3-4
s and rinsed three times in sterile distilled water, and then cultured on the beef extract peptone medium
(NA) with 75% relative humidity at 25 ‘C. The isolated pathogens were tested for the pathogenicity of
kiwifruit buds by using the local inoculation method, and the pathogenicity of the pathogens to Nicotia-
na benthamiana, Lycopersicon esculentum and Apium graveolens L. were tested with another method.
The morphology of the colony on NA medium was observed, after Gram staining, capsule staining,
spore observation, and scanning electron microscopy as the basis for morphology. LOPAT test was un-
dertaken by gelatin liquefaction, starch hydrolysis, glucose oxidation fermentation, malonic acid utiliza-

tion, citrate utilization, esculin hydrolysis, hydrogen peroxide and phenylalanine deaminase, fluores-
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cence, methyl red and V-P test, whether it can use sorbitol, mannitol, glucose, ribotide, erythritol and su-
crose, acting as a strong basis for researches on physiological and biochemical characteristics. The PCR
amplification used16S ribosomal DNA, DNA replication initiation protein (dnaA), DNA gyrase B sub-
unit (gyrB), RNA polymerase sigma-70 factor (rpoD) and citrate synthase gene (gltA) primers. NCBI’s
BLASTn tools were used to obtain highly homologous DNA sequence in GenBank and molecular phy-
logenetic tree was constructed by MEGA 7.0.14. The bacteriostatic zone method was used to screen the
virulence of 11 kinds of fungicides (bactericides) and their combination against blossom blight of kiwi-
fruit, so as to obtaine the related toxicity regression equation. [Results]Four days after inoculation, arti-
ficially infected flowers showed symptoms alike those observed in the farm, whereas the control was as-
ymptomatic. After the same measurement was used, which was described above with the original
strains, the bacteria were isolated and purified from the infected tissues. Inversely, it was not isolated
from the control, which fully conformed to the verification of Koch’s Postulates. After the fruits, stems
and leaves were infected by Nicotiana benthamiana, Lycopersicon esculentum and Apium graveolens
L., the necrotic spots and pus produced. The pathogen was off-white, smooth and translucent with neat
edges on NA medium. It was a gram-negative bacteria with the size of (2.32-1.77) umx (0.497-0.663) um.
The strain belonging to the LOPAT II group (- — + - +, L negative, O negative, P variable, A negative,
and T positive) did not produce spores and had capsule. It was capable of producing fluorescent pig-
ments, causing fermentation of glucose, using citrate and malonic acid, and slightly liquefying gelatin
and hydrolyzing esculin. However, it could not hydrolyze starch. Catalase peroxide was positive and
phenylalanine deaminase was negative. The results of methyl red and V-P showed that the former was
positive and the latter was negative. It can utilize glucose, sucrose, erythritol and sorbitol as carbon
source except ribonic acid and mannitol. BLAST on the NCBI official website was used for analysis of
the sequence that used universal primer 27F/1492R. The results showed that strain G-2 (GenBank acces-
sions: MT950156) and Pseudomonas viridiflava (GenBank accessions: AY 180972.1) were 100%, Pseu-
domonas graminis were out-of-group strains in the periphery. The primers rpoD-FP/RP, gyrB-F/R, ctsF/
R and M209 F/R were used for PCR amplification and comparative analysis of strain G-2. The phyloge-
netic tree showed that strain G-2 (GenBank accessions: rpoD, MT975512; gyrB, MT994325; gltA,
MT975511; dnaA, MT975513) cannot be distinguished from other sources of Pseudomonas viridiflava,
but they were all in the same group. The susceptibility of the bacteria to bactericides (fungicides)
showed that tetramycin had the highest antibacterial activity against the pathogen among the 11 kinds of
fungicides, with an ECs, of 1.24 mg- kg, followed by prothioazole with an ECs, of 9.62 mg-kg"'. Both
bactericides (fungicides) were combined, the CTC values were 272.70 and 129.86 when the effective
mass ratio was 4.1 and 3: 1. This result suggested that it had a synergistic effect. [Conclusion] It was
proved that the pathogen of blossom blight of kiwifruit in Guizhou province is P. viridiflava through
morphology, combined with biological characteristics and molecular biological methods. Tetramycin,
prothiazole and other effective prevention and control fungicides (bactericides) and combination agents
were screened out by the test. But the final control effect of the agent still needs to be verified in the
field. This study provides a theoretical basis for the development of rapid detection technology that pre-
vents blossom blight of kiwifruit in advance.

Key words: Kiwifruit; Blossom blight of kiwifruit; Pseudomonas viridiflava; Pathogen identification;

Screening of fungicides
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nita) "R G AR YA AR FE 7 AR R BRI AR 45 55
Fo

BRAERRAEFE T A2 — o & T BBk A6 75 LA S AE
ETEE B RN H . RE R A 1993 4 d 4 &
TERERGYEIZEF , 572 BRI 1
REMINA TR RKAE HZIF T RIER K IdR,
M 28 T-1%00 T 5L 22 438 R A3 R TT B 458
2016 4, 5t MM A8 SCEL R INE SE B B 72 X A HR
WAL TS 5 22 B B, 2017 4 K THAR 2 K, el A oK
BACTE IR I, SRS/ INTTT e T, 384 X 380K
T£20%A b, 1&E BO™ B 25 g . Rtk , dERRZ W
oA R AT 905 (100995 D], 2 HHAF S (R 875 6 i I, o) s 24
B 45 B e kAR J s HESh Bk P R R R 1R S

EF KAL) BV BB w AL i
TE A& 5 W82 A 22 R 1 0 g, DL A% 16S rDNA.
rpoD . gyrB.gltA M dnad % F: P P 5 5 5€ , [FIN AT
ZNEESTIE , U B R A Ak A 55 9 110 B0 J5 ol
&, i H AT AR RCR B A B A N S SRR
TR IBT IR RS AR .

1 PRI

1.1 ##
1.1.1 XA sFetidh  20174F 4 AESRMEE
BLNE 2 B Wk Ao 5 b R 42 B AR IR BRI A AL T

i 1678 DL A AL , B T PE LB RERN, I
55 BR B[] M A e T SR I, i ] SR R IR R R
T JE S SR R 73 85 o OB P O AR AR R, B i
B ek, s MO T, 3 B RSB AR 2 B Al
VORI B0 SE S B iR 4t , T BUR e € . X
HETR PR N T A& R A B (Pseudomonas syringae)
AT A LA R R Bk B0 A2 M (Pseudomonas
syringae pv. actinidae) , ¥ B ot M R 22 B0 bk T REH:
AR T H O X R TR 2 R

112 &35 EEM  FREEAKRNAE
FRHE AR 10 g A E 3 g = AL S ¢ Bl 18 gv
Z2 B 77K 1000 mL, pH H N 6.8~7.2, B T & K K #
5121 C K14 20 min.

Ezup ¥ 2 40 3L A 40 DNA #3287 & . DNA
Marker.2x Tag MasterMix (& HL 2 JE A , 42 T A9 T
T C ) B A R =1 s H AR iam 35y [ 77 23 dr 4
1.1.3 Z&MHEEXE GXMAUFGE B FRSE, T
PR [ DOF L FE A 28 A PR 22 7] s Forma 900 5 471
FEAIR UK AR , A5 e AR RE A DR A BR 2 7] 5 Sor-
vall Legend Micro 17 Tl &0 ML, Ll EIASA
BR 22 5] 5 111 4% BIO-RAD Gel Doc XR Bt A& 4%, I
BRI BHE A R A 7] s PowerPac basic 2: /il HL ik
BCRIR, i R AR A R 5] s T100TM Ther-
mal Cycler PCR 1X , 3 [H Bio-Rad /A 7] ; TS-180C Fif
AEIRBEIR, B R 2 S Ie A 88 & A PR A 7 s Hit-
achi S-3400N A4 5 4ifi HL 7 2 Bl 5, 5 ] 28 UM 43 4%
H PR 2 7] , Nanodrop2000 i il & 7 Y6 6 fE 1, Ll
IR H R A A
1.1.4 #XBH 15%04% & (Tetramycin) B2, 1L
TR TRE R AR AT IR 2 7] 5 98% P fit M ( Alben-
dazole) JR 25, St RHHORS RHE A R A ] 12% AW &=
(Zhongshengmycin) BE24 , 48 £ G AW i A PR 2
A 5 90% F VR 5 & JK R (Chloroisobromine cyanuric
acid) J 24, TRl R AR RS 44 TAH PR A7) :95% Lz
(Ethylicin) J5 24 , i pa 1E M AR @ B A BRA 7 5
97%] % M EE (Tebuconazole) I 24, N 5 1h ik 2L % H
PR 2~ 7] 5 98% W& 5 fili (Benzisothiazolinon) Ji 4 , #i {1
FRAD B AR A PR A 7] 5 88% 5 F AL il (Copper
hydroxide) R 25, V] 16 2 F AW RH A R 2 7 5 99%
FE iz (Fluazinam) R 24 , 11 2R A4 BB AR 25 Tl A7 FR
Nl 334%% 5% 2 (Polyoxin) BEZy , I B # 28 K5 41
1 T A BR 2 ] 5 97% H 3£ 67 B & (Thiophanate-meth-
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1.2.1 BB mBRA S HERL SHE
T OV R TR R 0 B 2 R ST W R 2k 4 B 925, B
AZFEAL 5 mmx 5 mm )2, 7E 75% L8 IR i
3~4 s, To R K BE 3 IR K L BT BE 2% Hh 7
Iy WTEE , B BE T VRAE A B B R (NAD B 97 4
LRIz, BT 25 CHEEBRFBNE TR 24 h, FFKH
MR f it — b alifh . PREIUE & ETE S5 30%
HHAZ 101 I EL R A NRATEE R, -80 CIR(7 &
H

122 BomMdle  PRECRRE T 4R RE & R
B I (NB) A, U T8 K N 72 3% 15 7% 24 h, 5000
r-min” 20 1 min WCER AR, NG B 7K G i1 B A IR FE
N 1x10°CFU - mL" M 4% .

TR R AL R 995 o3 i BT 1 B0 TR D 5 < % F A%
FEME AT R4 , I FH 3 58 00 %5 6~10 AN 1 (G
FE2)2 mm) , FRE K AX I, A3 R ES,
B TR ER 77 GREE 27 "C+0.5 °C L, iR :80%) , &
WM ST R LI %

FoAth 2 5 A A O B0 I - AR A B
FET At HHEE o SR FH A TS 200 R i L 7
Fti e HEAT R T, R P S 0] 35 i SR S ZE AT
AR JR R Rl LLIE R K X IR, BT = iR 97
G2 :25 "C+0.5 °C, {0 B : 70% ) A ORI 35 77 Gl FE
27 ‘C+0.5 “C, 8% : 80%) , 52 M 248 bk A9 155 1t
Hc .

123 BB RRRAGHEFET HRE
FEF R NA £ 953, 1,25 CIEIRE %24 h, WAL
WL VU A TG OGS R AL, AR R s 0T 9T
TEVUOEAT B2 I Yt W SR TE JE RN A, i A
FAH F A 2D R B AR T SR AE

1.2.4  BRIEBRIE IS 57 9% 7 T 69 A 32 A AL 35 AR 2
W 2 HECHS DLGH TR 2R G0 %558 T 1000 5 9 J5 8 1)
AR o W e T L4 - LOPAT WA B e v
A0 TE R KA R 2 B SR A R IR T R AT AR TR
ERFNH A R KA 2 fh P AT 2R T R ot 2
N BETS 7 AR G SR LD VAP IR DL R AR T
B R LU A | H B e A R A PR IR 7 v W AN
125 BB RRRA NS TEMFER
P Ezup A 3040 5 55 K1 41 DNA S 238575 & 5 BUw 5

T Pk 1) 5 D5 41 DNA. X 9 J5 41 B Y 16S rDNA.
DNA & il #2 45 & 4 #£ 5] (DNA replication initiation
protein, dnad) \DNA {2 Ji¢ i B V. .47 5= [K] (DNA gy-
rase B subunit, gyrB) - RNA % & i 670 [A T 3
(RNA polymerase sigma-70 factor, 7poD)FIFF 15 1R &
B & [A] (citrate synthase gene, glt4) (£ 1) 134T PCR
P18, 1.5% 35 i B gt Jig F, Dk e 00, A0 4 L ik P33
AT 95 J5 2 B 5 DR 2H DNA S X RO, R4 648 TAY)
TRECEEDO B AR A AT . Ra
¥ (polymerase chain reaction, PCROA& 24 25 pL: 1E
S Ia 51445 1 uL 10 pmol , 2xTaqMasterMix 12.5 pL,
DNA #5472 puL 50 ng - pL", i ddH,O M 2 25 pLo 2
2T : AE 4 95 °C 4 min; 281 94 °C 30 s, 3Bk
55C 30's, #Ef#72 C 1 min,35 MG

FIFH Conting Express {1446 BTl & 5L K] /5 471 i3k
1T HH%, AL 751 F NCBIChttp : //www.ncbi.nlm.nih.
gov) H1 ] GenBank 48 22 14T LU 43 B, T 4 A U
P w5 ELIAI 5745 16S tDNA rpoD~gyrBgltA 1l dnaA
B DR PR AR 5 0 T e A XA Rk A S 25 e A A T
MEGA?7.0.14 B A (1) 41 292 (ND , % # Bootstrap &
91000, FIE I KRG B .

%1 PCR3IHIFTI
Table 1 Primer sequences of PCR

SR I B HEH

Primer Product

sl
Gene  Primer sequence(5'-3")

pair size/bp
27F/ 1466 165  AGAGTTTGATCMTGGCTCAG
1492R "DNA Y TACCTTGTTACGACTT

rpoD- 582 rpoD
Fp/Rp

AAGGCGARATCGAAATCGCCAARCG
GGAACTGSCGCAGGAAGTCGGCRCG
GGGCGGYAAGTTCGAYGACAAYTC
TAATBGCRGTCARRCCTTCRCGSGC
AGTTGATCATCGAGGGCGCHGCC
TGATCGGTTTGATCTCGCACGG
CGTGACCGTTTGTCGTGT
TCTGGCGGCGTTCTACC

gyrB- 665 gvrB
F/R

ctsF/R - 618 gltA

dnaF/R 1791 dnad

1.2.6  BRIEHIE S 5% 9% SR B xF A B ] 69 SLR% b )
o S XSGR T R AR
VB 3 0 5 11 TR 25 o B A Mk A T 0 O B T 1 B
1o FREL— 8 S 15%VU 5 2 . 98% A At M 55 11 Ff
2577 T 50 mL @) =, A A R G & R 10 000
pg - mL" B, B FH G B KRR RS RGP 1 1 5 B B
B AL, JEAC A (ELAR 6 mm) IR T AN [5) T A4 I FE
252 1 h, BU 1 mL B AR IR JE N 1x10° CFU - mL!
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(¥ B AR\ 20 150 mL.45 C /2 47 [FINA K5 97 kv
BISIEIN9 em G FR I, ) e &5 B P AR . 4 2 2508
P BT O wPR b U, UGS B KAE A I, A4~ b
P3REE , FH G E T 25 C+0.5 CHEREFFHN
B 9% 24 he 28 SOBE I 2 A0 B B ELAR , v B
RN (D AR, FIH Microsoft Excel 2010 Al Dps
KA AL BEER A 53 BT SE S0 HUHE , Duncan i & Ak 25723
TR REMERLR.

5 2R BURAE I 7 < AR 70 I 4 2R 45
2 M SR LA [B] A 250 B L kAT A B A S, Bk
BAWE S Bl P IR — 8, w50 45 R AKHE Sun 551
L8 RBOEIVE AR AH A IR, LU A 1
MAERAE, BRI E AKX N~ RiEL
i R (co-toxicity coefficient, CTC) ¥ 7€ 257 1R AL
RO, H g kR UEN CTC < 80 N5 HiiE A, 80<
CTC <120 NHIIFEH , CTC > 120 N3 RAEH «

) /o= CAab PRV ERT P A% -6/ Ab B AL ATV R

B EH1£x100; (D
B3 B 7718 BU% = #E 2 1) ECso/fE X 5 711

ECs)%100; 2)
YRS B 7748 B0 %= bR HE 24577 ECso/ i1

7 EC50) %100 (3)

TR 3 /716 B/ %= A B35 58 BodR
I A R+ LR B 1R IR HOR T B 1

£)x100; (4)
T3 RE(CTO) /%=IR 7 92 5 7748 B/ 7]
R 180D <100, (5)

2 ERE55W

2.1 FRARAEIEIR s B8 A mER
BRAIGEBRAE I 00 T2 2 S T BRI Bk AR, dn & 1

Btz » B AT A6 e e R BUAE IR S 15 48 € K 53

R WA T A B B B GUHeR YD » s 4

sée

A, CIFIRIHAEEE s B. RIFIRAIRAEE -
A. Open disease bud; B. Unopened disease bud.
B 1 BRAROEE IS R B EE R
Fig. 1 Field disease symptoms of blossom blight

of kiwifruit

22 IR 2 5 Bt NIRRT AE AL, 5 &
TEEE LT .

22 BiEMNELR

22,1 HRRARIESS wm R A BomE K FTIRAR
W G-1.G-2.G-3 34T 4%, H 4 d JF R G-1.G-3
PERAE B AR TRk G-2 R R , b3 B
PRI AR IS 5 K BOIR (B 2-A), BXTHRA R
PURER (B 2-B) o 0420 R AH A IR o0 15, 3R A5

B

F. -
&

A EFRA B, XTHEA .
A. Treatment group; B. Control group.
B2 ATEMSRKERRR 4d BER

Fig.2 Symptoms of kiwifruit cultivar Guichang 4 days after artificial infection
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222 MEMFIHEMGHERE EMRIRS~Td
Ji BTl Ak ) 2 50 SR S L R T =, S ot et
LK RG2S, ZEAT 2 BB OKFBUIR B M 3 d, A

AR L A O SR A s e IR 5 d e DRI EE
TR U A S R B IR TR T

S22 AR . 5 220 N 25 0 B2 BT 7t R
LR 7 zmEiRo B fHAEY A S0RE(E 3.
2.3 ERRHEIEIR R IR B RIS AR

A~C. RGBT Z D AAIEB R  EF. Jr 3 3 5 0 0 AT DR 3 5 M 3= R e

A-C. Infect tomato fruits, leaves, stems; D. Nicotiana benthamiana infection symptoms; E, F. Infect celery leaves and place them in moisturizing

culture and room temperature culture.

B3 BRRHILE s E X E A E e BUm 1t
Fig.3 Pathogenic of blossom blight of kiwifruit to other plants

BB R G-2 fE NA Bi 7R 5 B2k B0 i .
BFEYPIR GO G ET (F4-A) B T HE L RIAVER
EFR (B 4-B), KN A (2.32~1.77) pmx (0.497~

0.663) pm, X W AR IG5l A A I
24 PRRHRIEIE RS R E R A R A LR

W2 fho~, %3 J& T LOPAT T4 (- - + - +,

AL TR G-2 £ NA 5172 BB B. Bk G-2 R BeIs
A. Morphology of strain G-2 on NA; B. Scanning electron microscope (SEM) of strain G-2.
B4 FRARHEIEIE e IR B RS HHE
Fig. 4 Morphological characteristics of the pathogen of Blossom Blight of kiwifruit
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RIAS 7 A SR LSRG g B T 3 B R K
JE& R 2 R XK e g 1 42 L T 5] A e i SR
BO). BFRG-2 e E RGO BUIER GO R, itk
TR AL TS S AL ROK i AN BEAK e Ay, mT BAA

PTG TR Eh AN P9 1R, ok g B A, R TR =R
SN B, B 206 O B, 2 R R O
BRI, fE 1o i1 67 0 A 1% L JF L RE LU 00 L T B
7% e W T A L L A g BURL 5 T AN RE ) P A 0 R A H

F2 WA EREERE LR

Table 2 The physiological and biochemical characteristics of the tested strains

Ff Strains
AR Measuring ftem o TE R T S L B 0 R
Pseudomonas syringae Pseudomonas syringae pv.Actinidae
R RE P4 Levan production - - _
S ALER B Oxidase production - - _
LB AR Potato soft rot + T+ N
FE R RUK R - + _
Arginine dihydrolase production
11 5% v Tobacco hypersensibility +++ 4+ N
¢ 664,27/ Fluorescent pigments +++ - .
WAL, Gelatin liquefaction + +++ -
Fr 1% #h % FH Citrate utilization ++ N N
P & F F Malonic acid — N N
45 R K fi# Esculin Hydrolysis + N N
T A A R R R it
Glucose oxidation fermentation Fermented Fermented Fermented
KA R BRI Z il Phenylalanine deaminase - - -
VERI K fi# Starch hydrolysis - - _
LT FRHE S V-P test - - -
FHIEZT Methyl red + - _
P Al B 52 Catalase peroxide N S T
L34 Sorbitol + N N
H ¥ % Mannitol - N N
(D B JEHED + Sucrose +++ ++ Tt
(D HHi %D - Glucose ++ -+ T
T8 HEE Erythritol Tt N s
AR Ribotide . . )

Vet PEE e BT B - BN R
Note: +++. Severe; ++. Moderate; +. Slight; —. Negative; N. Not tested.

2.5 BEMERHERREMS FENFETE
2.5.1 16StDNA R LR F A A FIHEH 51
27F/1492R AT PCR Y4, il iy 54 NCBI F [ _E
#E 4T BLAST LE XS 73 #r » 45 S {2 7R B #k G-2 (Gen-
Bank accessions:MT950156) 5 Pseudomonas viridi-
flava (GenBank accessions: AY180972.1) B 100% K]
H B R R BN — 93, Pseudomonas graminis N4h
TR MRAL T A (B 5) .

252 ZARARKXAMME LLGIH rpoD-FP/
RP. gyrB-F/R . ctsF/R 1 M209 F/R % B #k G-2 3k 47
PCR 4 $ A1 5 51 EE X 23 7, e R G B W SR 5 A

Pseudomonas cichoriispeci f1 Pseudomonas syringae
UB246 J 41 #f 1 #% » B 7k G-2 (GenBank accessions:
MT975512; @B, MT994325; gitd,
MT975511:dnad, MT975513) 5 H At IR 1) Pseudo-
monas viridiflava A~ 8E X 73 FF (B 6) , (HER1E [7]— 43
Hrpo

2.6 FRARHEILIRE fis fom [ B 2 2470 RO U=k

2.6.1 S BRARARALE 7 R A RGO BRI
Bl SR R i TR B R M 2 B RS
FEAR AR BRI DR AE S 995 B A AN (R B2 A 4V B 1
F(F3). Horr, PYEE 302 1R P40 B8 280 R 5 4, 411
il PR ECo iy 1.24 mg - kg s PR X %97 iR 14 119

rpoD,
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LIJPN01000208.1 Pseudomonas syringae pv. aesculi
92 LJQT01000204.1 Pseudomonas meliae
5 D84010.1 Pseudomonas caricapapayae
33|} ABO021378.1 Pseudomonas ficuserectae
7' LIPMO01000037.1 Pseudomonas syringae pv. aceris
98 AJ492828.1 Pseudomonas congelans
23 61~ LJRP01000041.1 Pseudomonas syringae pv. aptata
LJPZ01000407.1 Pseudomonas syringae pv. coriandricola
W':‘E’SOIOOOOSO.I Pseudomonas syringae pv. atropurpurea
98 776654.1 Pseudomonas amygdali

r G-2
100 AY180972.1 Pseudomonas viridiflava

Y 11150.1 Pseudomonas graminis

—_—
0.0050

5 ET 16S rDNA FIIHRFLBER
Fig.5 Phylogenetic tree based on 16S rDNA sequence

100 | Laz Pseudomonas. savastanoi pv. phaseolicola LMG2245™
95 LiaL Pseudomonas savastanoi pv. glycinea LMG 5066
44 LQu Pseudomonas syringae pv. mori LMG 5074"'
1 L Pseudomonas ficuserectae ICMP 7848"
g || Los Pseudomonas syringae pv. mellea LMG 5072""

EL LPQ Pseudomonas amygdali ICMP 3918" Pseudomonas group 3
LaP Pseudomonas syringae pv. lachrymans NCPPB1436™
]6!) LIRL Pseudomonas syringae pv. tabaci NCPPB 1427""

LIQF  Pseudomonas syringae pv. daphniphylli NCPPB 3617
{ LIRS Pseudomonas savastanoi pv. savastanoi LMG 2209

100

17T

LIPN  Pseudomonas syringae pv. aesculi NCPPB 368
96 L LT Pseudomonas meliae ICMP 6289"
LQv Pseudomonas syringae pv. myricae LMG 5668 .

LIPW Pseudomonas caricapapayae ICMP 2855"
100 100 _[ LIRM  Pseudomonas syringae pv. tagetis LMG 5090 Pseudomonas group 6
100~ LaM Pseudomonas syringae pv. helianthi LMG 5067

LIRB  Pseudomonas syringae pv. papulans LMG 5076™
100 LIaB Pseudomonas congelans ICMP 19117"
56 | LIPM Pseudomonas syringae pv. aceris LMG 2106"" Pseudomonas group 2
70 99 LIRK  Pseudomonas syringae pv. syringae LMG 1247"
100 LRP  Pseudomonas syringae pv. aptata CFBP 1617"" .
100 — WRN Pseudomonas syringae pv. tomato ICMP 2844""
71 LIPR Pseudomonas syringae pv. apii ICMP 2814°"
100 AKBS  Pseudomonas avellanae BPIC 631" Pseudomonas group 1
100 AOKP  Pseudomonas syringae pv. actinidiae NCPPB 3739™"
100 ! NzcPo11972.2 ICMP 18884 -
I_ LIPS Pseudomonas syringae pv. atropurpurea NCPPB 2397
100 L[ LIQX Pseudomonas syringae pv. oryzae LMG 10912
98— LIRO Pseudomonas tremae pv. tremae ICMP 9151"
————— AVEF Pseudomonas syringae CC1583

100

Pseudomonas group 4

3 Pseudomonas group 10

92 | 100 LIPZ Pseudomonas syringae pv. coriandricola ICMP 12471
W'jt LIPP Pseudomonas cannanina pv. alisalensis CFBP 6866"" Pseudomonas group 5
100 WPX Pseudomonas cannabina pv. cannabina CFBP 23417 _
100 [~ AVEK  Pseudomonas syringae CC1524
L AVEO Pseudomonas syringae CC1417
04 ———————— LKCA Pseudomonas viridiflava str ICMP 8820
G2
94| AVDW  Pseudomonas viridiflava str CC1582
ﬂ{ LIRS Pseudomonas vz:rl:dl:ﬂava str NCPPB 134" Pseudomonas group T
100 AMQP  Pseudomonas viridiflava stt UASWS0038
56/ @O Pseudomonas viridiflava stt LMCA8
5 E NXDO  Pseudomonas viridiflava str CH409
5

] Pseudomonas group 9

LT855380  Pseudomonas viridiflava stt CFBP1590
100— AVDV  Pseudomonas viridiflava str TA043 =
€P007039.1  Pseudomonas cichorii sp. str JBC1 3 Pseudomonas group 11
AVEQ Pseudomonas syringae UB246 3 Pseudomonas group 13

0020 6 ET rpoD-gyrB-gltA-dnaA FF5|HEH Psa RGE AR B

Fig. 6 Psa phylogenetic tree was constructed based on rpoD-gyrB-gltA-dnaA sequence
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Table 3 Determination of virulence of 11 fungicides against pathogenic bacteria of blossom blight of kiwifruit

AT =YAVIY FHR R |
Fungicide Toxicity regression equation Correlation coefficient EC/(mg-kg?)
P % 2 Tetramycin y=4.940 4+0.641 4x 0.974 4 1.24
PR Albendazole y=4.573 6+0.433 7x 0.9915 9.62
1742 [ & Zhongshengmycin y=0.652 4+1.374 2x 0.990 1 145824
SR FE KRR Chloroisobromine cyanuric acid ¥=3.783 8+0.388 5x 0.806 5 1349.37
L% % Ethylicin =0.031 1+1.321 8x 0.998 0 5744.67
[RIEE Tebuconazole ¥=2.999 0+0.464 2x 0.979 8 31792.30

WE 7% i Benziothiazolinone -
AT Copper hydroxide -
JAIE I Fluazinam _
Z P18 % Polyoxin _
FP LT 14 R Thiophanate methyl -

IR ORI 2, EC5ofH 9 9.62 mg kg s AL & VK
W IR TUR R « i 3R T RUR L2 L ECe
{8 73 5l 4 1 458.24. 1 349.37. 5 744.67. 31 792.30
mg-kg'.

2.6.2 A 2h 5 X BRAE AR TE A e AR R 69 B TE
A% 2.6.1 BT 13-4 2R, 326 4% DU %2 3 R A s P AT 2

G W B EAC B i I 85 T . R 4 phs, DU
BN LA SR B 40 1.3 11, CTCHE 2y 5N
272.70 F1129.86, 351 B A7 38 8E H 5 VU %5 22+ 79 i e
DL s s b 20 1 i, CTCHE Ny 84.25, B A5 A Ak
s HAm 2577 H A (0 3L 5 REOYMKT 80, RN
ifEH .

*4 NERSATRMASHEBRRIERFFRENSNER

Table 4 Pathogenic bacteria of blossom blight of kiwifruit of virulence with tetramycin and prothiazole

1y 1 EVApTE LB S EC./(me-ke) FERH AFHRCR

Pltetramycin + Malbendazole Toxicity regression equation  Correlation coefficient WME XE CTC Effect
Ny

101 y=4.396 1+0.412 5x 0.940 1 29.12 7.54 ’{”WHE
Antagonism
R

1:2 y=4.453 5+0.392 7x 0.979 7 24.63 11.99 T;.?E{’Eﬂ.ﬂ
Antagonism
.

1:3 y=4.666 8+0.315 6x 0.9817 11.37 31.43 Tufn{’ﬁﬂa
Antagonism
e

1:4 y=4.614 5+0.336 8x 0.999 0 13.95 29.31 inﬁf/ﬁﬂa
Antagonism
.

1:5 y=4.223 7+0.432 9x 0.9300 62.15 7.27 THM{/EH.%
Antagonism

. _ ARANAEH]

2:1 y=4.903 5+0.305 2x 0.982 7 2.07 84.25 Addition
13817

301 y=4.975 9+0.280 2x 0.9899 1.22 129.86 " %M/E.ﬁﬁ
Synergism
Biichy

4:1 y=5.064 6+0.248 7x 0.988 5 0.55 272.70 lg%ﬂlﬁﬁa
Synergism

3 W ® 5E » 45 16S tDNA LB T, 45 R I3 S0

* !

TR R A JE 95 E 53 48 B S Bl el X Tk & 4
JE BB - B R R T R R . SE AR AN
FOHRES SN BB SCE ST KRB BAE TR e A AT
o BAAL BORTEN E L AR LB R R

BB 93 5 A2 11095 L A A9 53 35 (R 5 W B ( Pseudomo-
nas viridiflava) . & KF| Balestra 55" P8 ¥t F* Gon-
zalez Z517 5K i 4 S5 U IE S 2% 0 AR PR B e G 1S
FRERRACE s , HaZ B e = AR uob thz , RN |
S Bl FTRS 2 BR SR 25 N R 5 e S 2 A i
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BEIRTE, R B A S = . (EASIEE /2 , Bales-
tra I WIRAEE B BB T AR RE T HEURE
# (Pseudomonas syringae pv. syringae) , Balestra
SN 435 T A B R M B (Pseudomonas syrin-
gae) , Lee PR IE T A i B8 ) B (Pseudomonas sy-
ringae) F177¢ F AR . B (Pseudomonas fluorescens)
PRI 51 R BREBRAE JE  , J7 BORECHE SR BT IR
182 8 {0 & (Pseudomonas savastanoi) 1, 0] 5 EURR i
EAE B = o Me b, 2 8 05 S5 PR I K %) e
(Botrytis cinerea Per) Be 5| BB MEBEAE B 122, FE AL
MBS A AL IR s AT AN SEPIERAE S b0 B 3K
% 1 (Botrytis sp.) M1 %5 16 (Choanephora sp.) , {3l
BRI R R W] B A AR TR R R
—o ARG, BRERFER R AL R R I AR EOR
9 B, B R B R L B R IR R A R
# ik 2 3 Ky 81 53 M (rpoD-gyrB-gltA-dnaA) » K I
EH R Bk A6 35 40 25 BT 15 110 2% 3 S M B 5 R VR T
FLAmAE W) ) B AR AN BE X 23 T, Bk 1A 02 5 A7 AE 22
S, TR B R ne AR M B A B R
I AEE R VN A AR U IT ER A2 A
TP B A AR WA 50 B 15 3 1)
2% T {1 BRI T A PTAR S DA KRR i 7 AR IR AR B
R BR] JHk 5 2 B 51 BURRGEBRTE B 98 1 2 2 415 B0 B o A
BAR % EHE.

AN [R) A3 B TR AN ZE A 24 770 BRI A6 55 995 05 iR B
P 00 S 2 P DG 7 3 1 U R SR B, ECo Y
1.24 mg-kg', MR Z , EC5 0N 9.62 mg-kg's Y
BR SN A TR N4 13010, S CTC
B 33K T 120, %5200 J5 B A R0 1k 2 300 O 34 R A
FH ARG BRI A 5 95 1R B 428 20 RAT 75 I Jeg HE )k
AT IO AE o BH IE 2 S BRI SR S R E VY &
BRI 5 50 BT 0 S A AR B ) B
PERUR, S AT a5 AL, 2 W DU 55 3K AT [ I Seva 1R
T Bk B 22 i 35 5 R g ) oA Bk 0 B 907 4 ) A 245
IR TT RIS .

4 B

WA A S EY SRR T AR T
B UCE B Bt M A8 A Bk A 5 77 T 2t B B M 1R
FL 0 DU 55 3R L PO BRUPE S A 28074 243 771, I A
AL 973 PR PRSI B K A2 1l TP 1290 5 1)
AR AL AR A
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