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Isolation and identification of potato black rot Pectobacterium
atrosepticum and indoor fungicide screening
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Abstract; Using pathogen culture characteristics, pathogenicity verification, 16S rRNA gene sequence com-
parison, and specific primer amplification detection, suspected cases of potato black shank disease were isolated
and identified from 16 towns in Haidong and Xining of Qinghai Province. The indoor virulence of seven fungicides
against the pathogen causing potato black shank was evaluated using the growth rate method. From 68 suspected
black shank samples, a total of 15 strains of Pectobacterium atrosepticum were successfully isolated and identified.
The results of laboratory virulence test showed that the pathogenic bacteria had different inhibitory effects on 7
chemical agents. Among them, 0.3% tetramycin water, 46% copper hydroxide wettable powder, and 30% copper
succinate wettable powder had the best antibacterial effect, with ECy, values of 1.355 pg - mL™", 1.403 ug - mL™
and 1.835 wg - mL™", respectively. It was followed by 10% aqueous nanosilver, 3% mesorhizobium wettable
powder and 40% copper quinoline suspension, with ECy, values of 106.429 pg - mL™', 146.332 pg - mL™' and
149.121 wg - mL™", respectively. The sensitivity of pathogens to 10% difenoconazole aqueous dispersion granules
was the worst. The ECy, value was 1 384.943 pg + mL™'. The results of this study provide scientific basis for rational

selection of pesticides in production and field control of potato black shank disease.
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Th AR S R R S 2 %, 32 B e R B T
Pectobacterium FitH 3 [CHF 1 J& Dickeya 122 4>Fh 5]
B, ELAN TR X 8] 8 g it 1 b 28 22 AR O, b R
JE R EAT A P. atrosepticum J2 tH 545 Mo 53k K A )
Bl 2 o R A IR I e R el A T D
1959 4R BRI T4 B O BOFRGE, R 25
ST 1996 4ETE PN 5E I IE RIS RETT & 2R P. atrosep-
ticum 7170 T £ 5 PRI ; 2008 4R E RS L B P.
atrosepticum F=5| N 5¢ iy 248 Hi X 5 42 25 ML IS 9
(¥ £ B, She 5510 T 2023 AEAE]T AR EH KK
B8 RN T P. atrosepticum, 2018 4F F A7
SUHGE T A S R R IR R P ar-
rosepticum , M5 Hb F% 78 A7 O 43 B 3 E RS R
JR S ) 3 R 5 PR SR AT B P atrosepticum,
WA, HAb A S J5L B 7 | S PR 7 T 178 70 e X
WAMIARIE , HHI ™ H3E Pectobacterium caro-
tovorum subsp . brasiliense 235 | 2 B8 B M 29 ;2012
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BE (AR A 24 K T I 3 A 145 2R ), Park 4511
ME T 12 FAREF AP RCR KB, 5 R AR
FRUXE JL BRI B A AR B, EEE ST R IRUE
U TR T R ELRAR A X N 6% R B R T IR

P 0 5 24 790 X T % S SRR R AT T [R) 245 5 By
TRIRIN R, 6% F B 8 2 AL 7] + A R X
SRR HA R BIRROR, X EY) % 4,
AJEAR PR R g A T A% 2 2 )
AL b & B, 72% 4% FHEE 55 25 TR 710+ 50% M5
P e bl m T 3 A SRV 5 24 300 T DA Ak b b 4%
SRR KA L R AN AR R
WEEDE T AR 257X P, atrosepticum )% N B
J1, 45 R0 3% WERE TR 20% IR AE FE 1 80% 275 &
3 PG RIBIE AR A, /T T PG DR BRI
T H AT T 5 48 B SR IR 9 1 B 16 245 791 L
B> AR R — 2570 5 e AR B g Rt AR
SCHE A I A T XA SRR R B kAT
WERRSE S, E— 2D B R AN ] 28 2R 1 2% 17 750 0T D o7
TR N 7 00 DA O 6 350 R 47 i B R 24
F, M e b TS R A L8 A B B SR L EE G
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1.1 el
1.1 #AKRE 2023 4 6—8 A NHIEHE I EE
EERPEOGARTARAX KRR HE VT
BAEDC R IX PR KE E A& S BUR A S D
BRI AEAR 68 iy, [0l 5200 28 047993 I 1T A 43
BIMSE  RFERIER 1,
1.1.2 BX3ERA CVP B 4R ERE
#1500 mL:CaCl, - 2H,0 1.02 g A 1 g ¥R
BS o FHIREN 2 ¢.0.1%45 4% 1.5 mL Bifls 4 g5 &
HEIR AW 500 mL: S EALH (5 mol - L7')2.8 mL £
RIRIIREN 18 g, 120°C K 15 min J5 b2 iR 1R
VR EARBIRE Y T, fEwE SIS h 2218
PR AR TR, Fr L BEE . LB FARREFRIE
B 10 g FERHEHRY) 5 o AL 5 g 30ER 15
g, MK E 2S5 1 000 mL, 120°C K 15 min. LB ¥
IR FREL R IR 10 o FERHEIU 5 o AR S ¢,
JZKZE 223 1 000 mlL, 120°C K# 15 min,
1.1.3 FEAER K BEH 46% A A L TR
PERI T L0.3% I8 28 7K 1] 30% 5% e NE R 4 ] 34 7
H3 7] 40% M Wb A2k 77 57 L 109 4 K B KGR L 10% %
Tk FF BRI 7K A3 FORE 0 R 39 v AR T 2R AT IR R ) 7
PR AR 2GR A 7= R RS E L3R 2.
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Table 1 Sample collection sites of potato black shank disease
il B(X) 2 I ZJE(E) i (N) 5273
City County ( District) Town Village Longitude Latitude Altitude/m
K Houjiawan 102°23'43" 36°19'35 2464.0
J&F 34 Longwanggou 102°22'27"  36°20'43" 2433.6
8 % Maying 75 Liwan 102°23'35" 36°19'20 2434.5
T 321l Xiazhishan 102°23'35" 36°19'56" 2431.6
K Jinjiawan 102°23'0.6"  36°20'36" 2436.5
R2F L > 102°43'27" 36°1928" 2522.4
IRHBIX Ledu B ¥ Languue
F1E% Luhua 54 Maziwan 102°43'21”  36°30'59” 2528.2
R T 2%l Shanggaer 102°43'59" 36°19'35" 2531.2
Haidong &R Minzu 102°20'39"  36°20'33" 2462.5
FEZ Lijia - . e
ZHI¥ Donglawan 102°20'46 36°20'50 2455.2
Xl 4 Liujiayah 102°43'41"  36°30'7.1" 2481.7
)7 % Machang ﬁ%%n “.deya ¢
T IRA Caiziguduo 102°45'24" 36°27'17" 2582.9
AR Minhe Jt1li % Beishan KRS Yongjin 102°46'57"  36°22'36" 2658.0
g HFLKER Zhuozhatan 102°10.12"  36°52'3" 2638.4
I Weiyuan ™ . a2 ey
H B & Huzhu ATERAT Qianyue 102°1'43 36°52'50 2673.6
ZM% Donghe 134 Shancheng 102°3'37"  36°56'17" 2819.2
4% 11 Ff Baiyangkou 101°28'26" 36°47'42" 2566.2
HIRR T8 Qianmaziying 101°29'32" 36°49'9" 2722.4
£4BE L Lanlongkou JE KT E Houmaziying 101°30'29”  36°49'39” 2782.4
B BB R Tubaying 101°29'16" 36°48'13" 2633.3
e P ST Nilongtai 101°27'50" 36°47'2" 2510.5
" fn hon H i Ganhetan TSR Xiahewan 101°33'55"  36°31'30" 2589.5
uc Z) -
grhong o FERS Nantan 101°3121"  36°49'14"  2699.0
AZI Lijiashan s
HRK Jijia 101°32'12" 36°48'59" 2687.5
Vil M 4 F A Baituzhuang 101°31'10" 36°2920" 2756.8
Xining £ /R Lushaer R Diaozhuang 101°30'42"  36°28'0.4" 2793.4
HWWEHA Ganheyan 101°29'49" 36°27'56" 2858.5
TEIRE K F Kalu 101°11'41” 36°43'56" 2740.2
HiH Shenzhong
Huangyuan KEgHT Dalu 101°10"18" 36°44'33" 2734.6
SV EE B8 £ AEFHEART Huakezhuang 101°48'21” 36°58'1" 2774.2
FiEE Shuobei FFOK Caizikou 101°44'31"  36°57'38" 2560.1
Datong MK £ Hualin HEMRHT Hualingiao 101°45'3" 36°59'50" 2562.6
ZRI4E Dongxia XIZJE Liujiazhuang 101°47'15"  37°1'35" 2641.5
SCPHEA Jingyang /NFERT Xiaozhai 101°43'18" 36°49'19” 2408.1
F2 HXAFRBEREH
Table 2 Test reagent and dilution ratio
' b2 25 HETR i A A A%
Code Chemical agent Manufacturer Dilution ratio
46% A RN TR S AL 7
! 46% copper hydroxide WP DuPont, USA 100,200.,300,500.,1000
0.3% DUFF R K] TRV EY TR R H
2 0.3% tetramycin AS Liaoning Microtek Bioengineer Co. 100,200,300.500,1000
7 L IR Gy A 1l AR INH
3 30%IRBIRBR A AL FAMRI Sl TATIR 100200300500 ,1000
30% copper succinate WP Qigihar Siyou Chemical Co.
0 1 ) o BN
4 40 /oﬂjt“ﬁ‘%@:b 5 - . lﬁ(@)%?ﬁlﬂiﬂﬁﬂﬂkﬁlﬁA ] - 100 200300 500 1000
40% copper quinoline suspension Shaanxi Kanghe Lifeng Technology Pharmaceutical Co.
s = LI A B =
5 10% 4K A WPHRHE AR AT R A 100,200 300,500, 1000
10% aqueous nanosilver Shanxi Kewang Biotechnology Co.
ST LB K A S " % " INE
6 IO%ZISM.EP R 7K 3 HIORL ﬁmi?ﬁﬂ?L?ﬁ%ﬁ}Fﬁﬁﬁg | 100 200300500 .1000
10% difenoconazole WG Syngenta Crop Protection Ltd. , Switzerland
e J‘Fh R AS B 73 o Loy Sl (S A=
7 3% " A T 2 TR R A AL AR P A PR F 100200 .300 .500 1000

3% mesorhizobium WP

Fujian Keli Biological Products Co.
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1.2.1 LHAZZRRBRAG S BEL RHEHF
BRI E BRI, KRR I DS R
S REAS Ve v Bt T, 2 TR I s R R A, FE
75% Tk LFEHIR L 10 s SEATHH B, T JC i Kk
Trihe, HAFER AT RS INA 1L JCR K, HITE
PRI B SO 2 P E CVP 35 37 5674 b
TEAALIE TR B R 5% (28°C ) 2 d, BRIUMI A i £
TEFE CVP Bigedk b R EZ R, 089 LB [ {47
Me b4, AR UL BR 15 B AL bk
1.2.2 Hombadn PR g aifb i D R
WRSE o B Tl 22 LB [ 85 35 2 s Ak, B s Ak
JE B B HERD T LB AR RS IR 0 | T TR A R
396 FH A B SR 1) 2 8 SR v I T, FE 75% oK LS
HR 10s $EATIH B8, A JC K T o, K
PSS TRV OE A SR 2 e DLSE B TO K
Sy Xof R KRR B SR PR E T 28°CHEFRAE N
(MBEE 95%) 8557 5 d, ie R DR EH LRI,
R 1422 85 20 A 7 118 A8 5 DL I8 i g it T 422
FhZE LB 35578 3 1 TE A, 45 05 A s 10 I o 4 b T
LB WIS I 5L LA AR . 1 T BRI A4S
R TR 30 d 2245 I S A AR , 6 T AE Ak b
2RI b Sem ZEATOLE, LATE K IR L
RIIEIR
123 RREASTAMFLEZRZERLAMM
& AN E LR 4 DNA 350 & HR B 448 2 2 g
s I B 1Y) DNA . FHAR G 8 FH 5 |04 35 7l R
181N 27f (5" = AGAGTTTGATCGGCTCAG - 3") FlI
1492r(5' = GGTTACCTTGTTACGACTT-3") " 38
i P. atrosepticum ¢ 55 VEG W) Ecalf (5'-CGGCAT-
CATAAAAACACG - 3") Fll Ecalr (5" = GCACACT-
TCATCCAGCGA-3") 2 Mk fT 4 P 84, PCR 9"
425 wL /K & : 2XPrimer STAR max premix (2X)
12.5 pL, E#519 (10 pmol - L)1 pL, FiE514Y)
(10 pmol + L™') 1 pL, DNA #i4z 1 pL,ddH,0 9.5
pwl, PCR §"HFE . 34°C,5 min; 98°C 10 s, 55%C
55,72°C 5 5,30 PMiEFA;72°C,7 min, PCR § 3=
Yikzw Bl TAEYARAENT, FiRrils
HEAT BLAST X}, Jf ] MEGA # RS KB R .
1.2.4 £=RFAME KPR IELC FZE P
TR VR A T AR TR R 28 PN 0 2 T
2 i, FEWUR I A T K 7 Fh 2y 50015 B S
ANXt B B 6 B (100,200,300,500, 1 000 %) , %
AN FERA RIS 3 Wk, LATCH K I BE, B
PRTE LB AR ih 47 103 4k, H JC KK © 85 35 47

BB RRAC L 10° cfu - mL' 2K, TEBEH TS
KRS LB 85372 (1 2 10) IR ARSI EIR,
SERRBERE . AETCPA K BC I P 2 i b R K T
) 12 mm JEARH G2 58 20 R, 7 30 min I Fff
SE4r RRUEAC R B % I | T TR 22 A 2T N
SEA B AR R V5 T T YA A v A5 i
JCE 3 R, X B W B T R K ) K B A R, F
28°C FHIFF 12 h J5 5738 S 1 1 el B A%
L2 VAR B ) 6T () S B 28 0, DA o 38 i MR
1B (y) R PRAS R #7875 A%, 645 3 0 45
TRF AP0 2 AR |1 5 R v R T, 3RS
A ZFVARXS N A rh ik BE (ECs, ) LSR5 HedsE 7 Fil
324 70698 B B 1 7 1R
1.2.5  HFEAE Bk H] DPS K AF AT AL B,
D1 /N v = 1

PIHIZE (%) = (Ab BRI B ] B A% — XF BE A B
HAR) /AL B B B E A2 X100
S X HE A B P B R K B SR AR R O AR

2 R0

2.1 BREZRFREENSBHEWK

X7 148 2R T RN PG 7 T 4R B ) X AT
LR B R 5 BE AL FE SR 4 R AR 3] 68 B BELLAR
FESH R DIAE CVP 5358 B S0 IMTRE T 7% 119 TR Ak
HI5HR(E3),
22 FREENESZEETE

WisEFLAa, B, A RE(E 1) ,a
IR TE CVP 5555 5 EIE AR MBE ;b A e
IR TIRTE LB iR G FRIEA

=3 REESBBRAE
Table 3 Isolation of pathogenic bacteria

CVPHREL L.,

RIEMA FREIRE BB ;
X . Number of . Serial
Collection point Number of bacteria
samples collected . R number
on CVP medium
IRARIX LD-1-1
Ledu 12 2 LD-1-2
IR 5 ) MH-1-1
Minhe MH-1-2
HUZ-1-1
F};ﬂﬂhﬂ; 11 3 HUZ-1-2
e HUZ-1-3
K E s 5 DT-1-1
Datong DT-1-2
- HZ-1-1
9

H = EPLZ 12 3 HZ-1-2
uangzhong HZ-1-3
B 9 ) HY-1-1
Huangyuan HY-1-2
BLIX Chengbei 4 1 XN-1-1
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2.3 BHRERRFREEFER TRAEIR , AP 2 Iz | 30 15 K T 1 TR A 35 DR
23.1 RkFwE ARIERUHRIEN, 15 AEbRaife RIHIAR AAER, B B R AT i AR B
Jo B TR TR SR B SRS LR WL B AR A TR RO S A B

(a) CVP (b)LB (¢)LB

1 fREETE CVP BFHREM LB HHE FHEFES
Fig.1 Morphology of pathogenic bacteria cultured in CVP medium and LB medium

rFYr Y
SV'S f&

MH-1-1 MH-1-2

2 15 HKREHIRERELEER

Fig.2 Tuber tieback symptoms of 15 potato strains

232 MprEdE ERRSELEEN LD-1-1 Fl XN
=11 FEATECRPEAR I, 2 A B Bk B A& R IR an & 3
Ji7R,a A LD-1-1 BHERER b - XN-1-1 [BHEAE
AR e BN B, 328 R e IR Ok AE R ZE A A R
okt AR .

24 REENSTFENFEE .
2.4.1 16S tRNA ¥ 38R A% X FMME  FHAME (a)LD-1-1 () XN-1-1 (e) & J(i#§ /) CK (Water)
16S rRNA i FH5 5%t 15 #RAT LAFE CVP 85573 1B 3 DR EREKEREER
&MB@%%E’J IEIHEL# Tj’}“i&,“ , EE/H\ PCR F’S%E’J@f i Fig.3 Tieback symptoms of potato plants
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LUK AT, 2 AR AR RED 8 1 1 500 bp Zi A A B
(Kl 4), PCR il vA5 24 B4 1 493 bp (% DNA
FPIl, H5i%7 U NCBI &l e 4T BLAST LX), 5
P.atrosepticum AR PEIS 100%, F£F 16S rRNA |52
H1), Lhik B 23k 58 S Dickeya dadantii (LC490711.1)
RAMEE Koy B 2R 15 ANEREF S5 NCBI L2
MFIIERGER B (E5) . AU #1531
15 MRS P. atrosepticum TN RI—3Z

242 ARAKFHEINHmARFERZ FH P
atrosepticum FEFYET W N 15 BRA PRI 4 DNA 3
HH 690 bp ZEATHY R (] 6) , 45417 1~ 15 709l
LD-1-1.LD-1-2, MH-1-1 MH-1-2 HUZ-1-1,
HUZ-1-2 HUZ-1-3 .DT-1-1.DT-1-2 HZ-1-1,
HZ-1-2 HZ-1-3 HY-1-1 HY-1-2 XN-1-1,
PRLHRA 23X 15 AN BN SRE SR EAT B (P, atrosepti-

2000 bp

1000 bp
750 bp
500 bp

250 bp

100 bp

cum) .
2.5 7 MAEFIXEE R E N E RN A7 I5E
N RE IO A F W, 7 o 2 590 ok B R e e I P
AR BRI R EC, AR R {E N 4 FF
TR T PP TR ROR b Y A 0.3% DU EE K,
EC {5} 1.355 wg - mL™" R {5 0.9968, H.K &
46% F AL TR ) L 309% 5% 5 AL R 4 1T I
W, EC,, MH 70910 1.403 wg - mL™' 1 1.835 pg -
mL™" R {5 51 9 0.8494 1 0.9170; H A IK K
10% AKARIK ] 3% v A= TR 2 AT M8 7] L 40% s
WA TR, EC, (B2 91 106.429 ,146.332,149.121
pg - mL™' R B4 51250.9054 ,0.9181F1 0.9067, T
Xof A4 PRI TR 411 DA A5 e 2 1) S 10% 2R ik Y 24
WK A HIOREF] , EC {1 M1 384.943 pg - mL™' R {H A
0.9054( 3 4) .,

8 9 10 11 12 13 14 15

W& 1~15 098 LD-1-1, LD-1-2, MH-1-1, MH-1-2, HUZ-1-1, HUZ-1-2, HUZ-1-3, DT-1-1, DT-1-
2, HZ-1-1, HZ-1-2, HZ-1-3, HY-1-1, HY-1-2, XN-1-1, Fl,
Note: Strip 1~15 are LD-1-1, LD-1-2, MH-1-1, MH-1-2, HUZ-1-1, HUZ-1-2, HUZ-1-3, DT-1-1, DT-1-
2, HZ-1-1, HZ-1-2, HZ-1-3, HY-1-1, HY-1-2, XN-1-1, respectively. The same below.
B4 YHEEASIY 276 70 1492r X 15 #RE AR 1 =90k 1) B ik

Fig.4 Electrophoretic detection of amplification products of 15 strains by universal primers 27f and 1492r

99

— Pectobacterium atrosepticum OP941553.1

Pectobacterium atrosepticum OP941554 .1
DT-1-2

DT-1-1

XN-1-1

Pectobacterium atrosepticum MG591802.1
MH-1-2

MH-1-1

Pectobacterium atrosepticum OP941560.1
Pectobacterium atrosepticum OP941565.1
HY-1-2

HY-1-1

HZ-1-3

HZ-1-2

HZ-1-1

Pectobacterium atrosepticum OP941561.1
LD-1-2

LD-1-1

HUZ-1-3

HUZ-1-2

HUZ-1-1

Pectobacterium wasabiae 0OQ788389.1

Pectobacterium wasabiae JX494234.1
Pectobacterium wasabiae 1X513960.1
Pectobacterium carotovorum subsp. brasiliensis JQ771053.1
Pectobacterium carotovorum NR_118227.1
Pectobacterium carotovorum NR_118226.1

010 i 1% ¥F 2 Genetic distance

Pectobacterium carotovorum subsp. brasiliensis EU490609.1

Dickeya dadantii LC490711.1

B 5 ETF 16S rRNA FIHME IS BEMKERERXERNAEZL SR

Fig.5 Phylogenetic trees of 15 isolates and their related strains were constructed based on 16S rRNA sequences
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2000 bp

1000 bp
750 bp
500 bp

250 bp

100 bp

7 8 9 10 11 12 13 14 15

6 RS Ecalf/Ecalr XF 15 BRETRY 1 7= 446 i B ik

Fig.6  Electrophoresis of amplification products of 15 strains detected by specific primers Ecalf/Ecalr

F4 THERGHNBRERRIAANZEANSHNE
Table 4  Determination of indoor toxicity of 7 tested agents

to Pectobacterium atrosepticum

BOAZA SRR RREER o
Chemical Toxicity regression Correlation T
agent equation coefficient /(ug - mL™)
1 y=1.5992x-1.5006 0.8494 1.403
2 y=0.6224x+4.5638 0.9968 1.355
3 y=1.4172x+1.6835 0.9170 1.835
4 y=1.3324x-0.9192 0.9067 149.121
5 y=1.0565x+1.9374 0.9239 106.429
6 y=1.2395x+0.0486 0.9054 1384.943
7 y=1.4074x+1.7535 0.9181 146.332

T EC AW P BE 3 X B ) & 2R 50% B0H 1 2570 )
BRI,

Note: ECy,: the medium concentration of inhibition, refers to the
dose or concentration of the agent that has a 50% effect on the organism

tested.

3 W ®

LSRR R DR EE AN HFZ—, " E
oM S BT, HIEA A TR ETILHIX S
BRIV GBI MED D SR ERFTIBE £
FMHAEY 2 — , PR T J X % 2 PR R 1) B IR
XY hl 8 B i SR Ty, AR L
K HF IR ARTAPE 715 16 T 2 Y S E R
JIE 0 S AL A DA 0 ek 308 s i T 5 A
B 15 BRI, Ui P. atrosepticum 275 144
RGBS 1Y) T S T, A U0 T 4 R D TR 1Y
FEA L SR A R R I R 7 AR B R 0 R e AR
AT TR AR, SRy 26 7 b B 2% TR 391 930 B
FH 1] 4% 2 MR IR g (4 il

Tl S0 TR e T 40 S BRI e B T B AL R B AR
B VR A b FEL ) S W LA Sy B ) A G
U5, T R IR T & 310 D o 1 o T PR AR 4, AR
VR BRI 3 T REMEAS K IR Ik L RE R BB 3 4
Jith o AR o A PR R X B S IR TR P atro-

septicum HEATAENTFE )2 , T He i 0.3% VU % 3K
7 469 B SAAHR R IRAEHB 79) 309 5% M AL I i) ] ¥
PERFIBA R 84, H ECo {73110 1.355,1.403
1.8358 pg - mL™' . ZFEEMEE T W EAEREHED
T B SRR 245 70 i 128 v e R 469 A A AR TR A
RN P, carotovorum subsp . carotovorum 45 B4 fY)
BiIARSCAL ; 1 78 SCAF Y 10 A A 7R 7 B 1 v
KW, 46% 2 S A H AT IR 70 F1 3090 35 M A 1R 4
AJEYER XS P. carotovorum subsp . brasiliensis 45
GBI R, I o R AR 2K 23 HORL AR | B
IS ] Ak Y7 1) W 2 T /K L) L SRR S R R T 7
BRI - QR TIIR MR 5 R 2GR BA
‘I‘E,XGL 3 Fh PR RN I P atrosepticum , P. carotovorum
subsp . brasiliense . P. carotovorum subsp . carotovorum
IR B A SRR . ARIFIELR R, 46% R
SR TR A R L 309 3% M TS 1R 4 P 38t P A 551 et
P. atrosepticum A B BB IARCR , EHLW & B 1A 30
HAL

0.3% M55 2 K ) 2 — R AR EE ORI X BRI
33 /N 20 T 5 73R 24 700, Xk A 3t 9 i L K
R AR R 2% B L A6 A MR T 5 | 5 % 8 o o 55
FRAREFRIBHARCR . BE5ER W], 3% MU8: R K
X TN B 1 A SR 114 3 P B S8R B, AT DAAT
R A BT A0 B M R B 1 2 2ROk R o
SEUTHEXTR SRR R T 5 N 2 0 B R
47%% e - EHIK I HORL L 0.3% MU R 3R /K545 2)
FUA BRI, o7 T B A 808 . Bk R 55
T Bl 16 H AR I 9 T 14 24 701 rp R B, DO
RPPARCR A, /T LU T RG H B IE R, T
TAE I ER VA TR S i 18] 25 8050 h & B,
0.3% D% 2 K F B AT R BIARCR . A0F5E
IR A 1 25700 2 0.3% PUEE R K], il LIAE N
FH [R) 7 967 5 44 S JL I s 1) 1 328 245 7] 5 46 % U A AL 4
TP 7R A 309% 5% M AL A ) AT 9 4 A5 550 1T LA
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0.3% PUFE KN B, LAk br 25 1 7=
4 %5 B

FIEFES SR EF - K SR ERIRWRN £
B JE N B8 RS P atrosepticum, Bt 7 Ff
250 E N I 2 R, 0.3% DU R K 46%
SR AL AT IR 0 A 309 B M AR R 4 T R
T B AT B H A R AT BRSO, EC, 53 5]
4 1.355.1.403 .1.835 pg - mL™', HRETHMUEZEK
FIB7I6 T 25 BRI B A o UL AH S i3l , AR 584
XF L B RGHEAT T VA, A % T a] 4 B 36 508
W HE— 25 IR B E

5 % X k.
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