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Sensitivity and fitness analysis of round spot of Panax notoginseng

Mycocentrospora acerina to azoxystrobin, prochloraz and difenoconazole
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Abstract: The sensitivities of 34 strains of Mycocentrospora acerina to azoxystrobin, prochloraz and
difenoconazole were tested using the mycelium growth rate method, the strains were isolated from 5
major origins of Panax notoginseng in Yunnan Province. The survival fitness was also analyzed. The
results showed that those fungicides had high inhibition effect on the mycelium growth of strains. The
ECs, values of prochloraz, azoxystrobin and difenoconazole to all tested strains are in the range of 0.03-
1.91 mg/L, 0.18-2.36 mg/L and 0.45-2.15 mg/L, respectively. The sensitivities of all strains to
prochloraz were higher than that of azoxystrobin and difenoconazole. The difference of mycelial growth
for the sensitive and the insensitive strains was not significant, which demonstrated that all strains
showed high survival fitness in field.

Keywords: round spot of Panax notoginseng; Mycocentrospora acerina; azoxystrobin; prochloraz;

difenoconazole; sensitivity; fitness

Wi EHER: 2019-01-19; EAHHEA: 2019-03-05.

EeTH: ERESHAITRIZED 2018YFD0201100); AR M= Mk 4 AR A R 3 W6 T £ % B (CARS-21).

EEBN: "FEF, &, WL, E-mail: 2374512576@qq.com; “E K, FFIE—1EE, B, AFME, E-mail: 158706941@qq.com; “fi]
R4, WE1EH (Author for correspondence), &, HIZ, W7 M AEN L FEM S5 FH150], E-mail: hexiahong@hotmail.com


http://dx.doi.org/10.16801/j.issn.1008-7303.2019.0037

274 g 7

7ok Vol. 21

= Panax notoginseng 7 [EH % 5t 1 Zjk1,
J& TR 2 E A EY), HA RIS R R R
SRR SRR S B R 2 MR EHEY. H
L, HBREERIAL Mycocentrospora acerina (R. Hartig)
Deighton 52 i) =G5 K & =GR oL i2 ™
HRAERH R E L —, WEELEIWN R, W
=R RPN ITEY N i P b 5 = A T DN TR AL MK 7
o, HEBEP. AT B =B R AT LA
PR N E, FEPE A R AR
BEL BRURRERE . WKEE AW TR, R B RE
g PUE A RO BT R R E, (H R KA S A R
SO =B T AR 250 D ROR R R AR
K, WA =-EAEIXHYTOR, = ERIBEN R
FIHOR AL L (1) IGTER, B 2 A R WA DS B
SR B 6 24 70 SO RO BIF T AIE

LTk, BERMHBELAEKERENE TN

ZHA 5 D= EEEOREER) 34 SR R
ROt A2 7 P R R VDR R R 1 PR A
(IR, X R AR U AR O3 A K A A i
FEEAT T oM.

1 MREFEE

1.1 #HAEKHORESHTE

T 2017 4 8 AN\ BFA 54 = LFEEF= X4
M MR BT BT RSO LM S8 (R 1)
(1) =R M B LA R S (B B R R 1)
I, ERER (BASIRIAL, FHERAETE T 75%
HIPAE IR 2~3 min, FELATEBRE/KPMPYE 3 Ik, B
TRBEIEA LT Ky BMHET SRER/E
BiIE (PDA) 3577 ET 20 'C R AR R,
Z: W H U8 55 10 7 16500 D B R AT Al Ak 4 s ),
YR 34 AN, T 4 °C VKRS, &H.

® 1 WEREEKRKIR

Table 1 Strain origins of Mycocentrospora acerina

SRREH A R G Bikgn S
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Fig. 1 Frequency distribution of ECs, values of azoxystrobin
(A), prochloraz (B) and difenoconazole (C) to M. acerina
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EEHTE 0~2.0 mg/L 2 [A] . B BH SR 4 10 B 0T R i BRI ECso KT 2.0 mg/L, e rp 2030 () B ik
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Table 2 Frequency distribution of ECs, values of azoxystrobin, prochloraz and difenoconazole to M. acerina isolated from
different producing areas of Panax notoginseng
AN RIECs X 1] B MRAAE 73 A7

BRSRIR (= ) Rl Distribution frequency of strains with different ECs, value/%
Strain origins(Yunnan) Fungicide
0~0.5 mg/L >0.5~1.0mg/L >1.0~1.5mg/L >15~2.0mg/L >2.0~2.5 mg/L
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2K ik FR 2R difenoconazole 0.0 50.0 0.0 50.0 0.0
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Fig. 2 The correlation analysis of colony growth rate of M. acerina and fungicide sensitivities to
azoxystrobin (A), prochloraz (B) and difenoconazole (C)
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Fig. 3 The correlation analysis of disease index of M. acerina and fungicide sensitivityies to azoxystrobin (A),

prochloraz (B) and difenoconazole (C)

y=0.079 5x+1.919

200 1 —0.1432 ..

- -

— % 198 . oy 2
= 3 - e e
:Q'E g - L4 .—"‘ -
ﬂé % 1.96 - s
=8 194 -
]

1.92 .

-
1.90
0.3 0.4 0.5 0.6 0.7 0.8
lg [FHRAE G ]

lg [growth rates of strains]

E4 WERBEREKERSBRBDEXES

Fig. 4 The correlation analysis of pathogenicity and growth
rate of M. acerina strain

g S

W T R LKA i AN R TR IR R Sy s Ak, T
TR R BT, R A R R A R AR
MIREFERKEZEIE, WHFREE. HFE. R
PRI 5 1 RS PR P T B A A R B AU R B
(AN G R AL P AR 2 A0 B B P AR e gk . 2B
AR FR YR IE#, W% % 5 %5 W Plasmopara
viticola. %W IZIi B Phytophthora infestans
 JI\FE 59 B Pseudoperonospora cubensis /N5
H¥ % # Blumeria graminis f. sp. tritici S50 i
PRI 0T P BRI 7 AR T AR BB R KT R B
SEEN# Endothia parasitica I 7 i K 5% I 1
Botrytis cinera 3§ Rk IR = A2 AR HTpE2,
WK A5 % FH [B) 4 FH A A OOt B 1 B AR, (HRAE
B v6 2 R IRIE IR Colletotrichum gloeosporioides Fl
W JNAS 299 Fusarium oxysporum f.sp.cucumerinum
I ENAEE T AE P2 ME RS 2 AR T I, Ak
T SR LT 1B TR I L PR B g AR R Tk Y B A (1) B A
ANFl BRI B AR b R R I REIZ 3 Mg 7177 AR
L EPLATERI AR, HRE RN, B
(X HE B XT e B s AR IR B 80 e A AT 1) T R

3

FURE UL E RS A7 AE -

AT FE 3 A b 2 T AN ) = DX R £
FRAR IS 3 3% B 70 R BB R S A B, AN AL IX
A TR R A B BR X 3 24 70 1 U AT AR
EL v S R T R AE 24 70 5 I R X (B A A, T
B SR 4 A7 X AR 3 i 24 70 ) R B
BARH U . EAERNE, RER2ZH MK
TR AR T IR B fi 5 9 R, (ELRE A 9 2 T R
A REURE AR, Dl WA [ 3 DX P 24 7K P AN R RT 5
AL JEL TR 0T % T T A AU A AR AR . AP BN
DI M AS [0 DX R 9 TR BRI 3 R 24711 11
BRURPEAR SR G DL . ART A RIERY, LR
IS0 77 5 B 22 A R 2 8] I T B 35 A SR
FLJ DA AT e A2 1 22 26 K AR R 4 ik TR 5 B0 P A R
FFAAH R B TR ANAEAE B[RRI, [ i
WIR AR A E S .

LR PR, WETEES. KR DR R A T
PEuAE ™ B =R B 1 2By iR 255, (BN RY
PR A BT X 3 MARE R, DUER R
R AE P B 3 S L2 PR R R 7 A

B E ik (Reference):

[1] SKIEM, mH, EAk, & =Z-BEZRE K HPE KR [T]. AR
SEHAR-PEZIAR, 2017, 19(10): 1635-1640.

ZHANG L J, GAO Y, DONG L L, et al. Major diseases of Panax
notoginseng and their control strategies[J]. Mod Tradit Chin Med
Materia Medical-World Sci Technol, 2017, 19(10): 1635-1640.

Ve, T, v, =L ETT AR, T AOLFAR, 2011,
42(9): 1070-1074.

JIANG N, QINL Y, YE Y F. Research advances in diseases of Panax
notoginseng[J]. J Southern Agric, 2011, 42(9): 1070-1074.

B, BRELE, B85, . =-LRBER R AR R ]
B AO R 224 4], 2005(2): 193-195.

LUN, CHEN Y J, LU H J, et al. Biological characterization of round
spot pathogen on Panax notoginseng[J]. J Yunnan Agric Univ,
2005(2): 193-195.

[21]

[31]


http://dx.doi.org/10.3969/j.issn.2095-1191.2011.09.010
http://dx.doi.org/10.3969/j.issn.2095-1191.2011.09.010
http://dx.doi.org/10.3969/j.issn.1004-390X.2005.02.009
http://dx.doi.org/10.3969/j.issn.1004-390X.2005.02.009
http://dx.doi.org/10.3969/j.issn.2095-1191.2011.09.010
http://dx.doi.org/10.3969/j.issn.2095-1191.2011.09.010
http://dx.doi.org/10.3969/j.issn.1004-390X.2005.02.009
http://dx.doi.org/10.3969/j.issn.1004-390X.2005.02.009

278

¥k

Vol. 21

[4]

[5]

[6]

[7]

[8]

[10]

(1]

[12]

[13]

[14]

[15]

KAE, T, SRAESC, . 400 g/L R PRI xS =GR B I R
R w2 A R[] RAFHE 5, 2017, 38(3): 58-62.
ZHANG Y, MA J, RONG J W, et al. Efficacy and crop safety of 400
g/L fluorosilazole EC against round spot of Panax notoginseng|[J].
Pestic Sci Admin, 2017, 38(3): 58-62.

BB, BN, PR iR, 45 SR =L RS KA O A D).
SR F AR, 2017, 30(3): 1-5.

MAO Z S, WEI F G, CHEN Z J, et al. Field investigation of round
spot on sanqi (Panax notoginseng) in Yunnan Province[J]. ] Wenshan
Univ, 2017, 30(3): 1-5.

AR, MR, AR, . =-RRGMERT T BT iE AR BT ST R ()],

SR, 2017(7): 144-146.

LING CY, LIN W G, YU S, et al. Research advances on prevention
and control work of infectious diseases of Panax notoginseng[J]. J
Green Sci Technol, 2017(7): 144-146.

WS, R, e A, S5 MR R A R 22 B oy R AT R A K SO PR
TN mEAOL K2R (L ARBLARR), 2017, 32(1): 27-35.

DAI L, XU Y L, LONG Y J, et al. The growth characteristic of
mycelia and conidia for Mycocentrospora acerina[J]. J Yunnan Agric
Univ (Nat Sci Ed), 2017, 32(1): 27-35.

ELLIS M B. More Dematiaceous hyphomycetes[J]. Mycologia, 1977,
69(2): 439.

JeJI4E. = -GIRIBE 95 i T 50 AL ] B 6 R okl 55 x4 ) AR
SR [D]. mmARKE, 2016.

LONG Y J. Pathogenic mechanism of Mycocentrospora acerina, and
the efficacy and principles of rain-proof cultivation on Panax
notoginseng round spot disease control[D]. Yunnan Agric Univ, 2016.
QUIROGA E N, SAMPIETRO A R, VATTUONE M A. Screening
antifungal activities of selected medicinal plants[J]. J Ethnopharm,
2001, 74(1): 89-96.

W, Bve, IR, &, = -LRBEH I Alternaria alternata

Keissl. ZEW)4F W 72 [J]. 2541, 2018, 41(4): 763-770.

YANG T, YANG K, HE C, et al. Biological characteristics of
Alternaria alternata Keissl. causing dark speckle of Panax
notoginseng[J]. J Chinese Med Mat, 2018, 41(4): 763-770.

o, EIEE, W, A RS RO 2 B Ve e ]
rp AR AR ER, 2015, 34(06): 44-46.

DONG K F, YUE Q H, GAO Y, et al. Fungicidal test against
Phomopsis twig blight of blueberry[J]. Forest Pest Dis, 2015, 34(06):
44-46.

ZHANG X, CHEN Y, ZHANG Y J, et al. Occurrence and molecular
characterization of azoxystrobin resistance in cucumber downy
mildew in Shandong Province of China[J]. Phytoparasitica, 2008,
36(2): 136-143.

A, B W, S LR BRI &R BRI A ROR ]

K2, 2018, 57(11): 836-839.

HUANG Y X, LI M, PAN X J, et al. Control effect of several
fungicides on grape downy mildew[J]. Agrochemicals, 2018, 57(11):
836-839.

8. 8 T 2 A 7 X B R o A T 1 A R T ) 0 24 1%
7347 [D]. T E AR, 2017.

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

WANG X N. Dctection of dimethomorph and azoxystrobin resistance
isolates of Plasmopara viticlola from main grapevine areas in
China[D]. Chinese Academy of Agricultural Sciences, 2017.

TRACER, EEAKHE, BhF5 9, 45, /N2 PRI T X s o T = P ) A
M BED]. FEAED AR, 2015, 35(12): 1746-1750.

ZHANG Y C,BI Q Y, HAN X Y, et al. Sensitivity and activity of
Blumeria graminis f. sp. tritici to azoxystrobin and triadimefon[J]. J
Triticeae Crops, 2015, 35(12): 1746-1750.

ZERUR, TR, 24, . 2015—2017 4EdLT5 5 4 (X) BUmZ
BUL L N0 R 5 e A S LB [D ], T AR AR R A AR, 2018,
41(6): 75-79.

LI C B, ZHANG H X, L1 'Y, et al. Metalaxyl resistance monitoring
and cross-resistance to azoxystrobin on Phytophthora infestans in five
northern provinces of China from 2015 to 2017[J]. J Hebei Agric
Univ, 2018, 41(6): 75-79.

T, BT, RS, A5 AL AR BTURE 25 B X PR R SRR T
PR Bl 25 B B 24 700 1 E 0] B 24 0], A ORI 2744, 2017, 44(5):
849-855.

MENG R J, HAN X Y, WU J, et al. Resistance dynamics of
Pseudoperonospora cubensis to metalaxyl and azoxystrobin and
control efficacy of seven fungicides against cucumber downy mildew
in Hebei Province[J]. J Plant Prot, 2017, 44(5): 849-855.

TSR, 4R i, RSCH). SRR B 0T A% T PR E e 1 Gt Fe I £ Ak
PR BT[] B AL 2, 2015, 54(23): 5915-5917.

HE X J, XU Y H, QIU W M. The Sensitivity of chestnut blight to
difenoconazole and flusilazole[J]. Hubei Agric Sci, 2015, 54(23):
5915-5917.

RVET, R A5 9L, RN, &5, K EITE (Botrytis cinerea) % 25Tk F
TR AR AP R o AN ) 3% T 0 9 52 EL UG R[], o R 22l AR,
2010, 26(22): 282-286.

ZHAO J J, HAN X Y, ZHANG X F, et al. The sensitivity of Botrytis
cinerea to difenoconazole and cross-resistance against diverse
fungicides[J]. Chin Agric Sci Bull, 2010, 26(22): 282-286.

BEME M, SO S, RS, A% 1 RRIELG B X IR 6 T (0 s A I ).
R AR, 2013, 44(4): 594-597.

QINL P, SHIGY, XIE L, et al. Sensitivity detection of anthracnose
pathogen in mango to prochloraz[J]. J Southern Agric, 2013, 44(4):
594-597.

B, K ZE I S AR 0 B0 A R ek A L BOR ) E
FWEIL [D]. TERHAR ML K, 2018.

GAI X T. Studies on the infection pathway and pathogenic difference
of Fusarium from stalk rot and ear rot on maize[D]. Shenyang
Agricultural University, 2018.

EA8, ERAR, AR, A5 T AR N R I S B AN R 43 B R A
VIR B BORVERT T[], TR AR, 2013, 42(7): 72-75.

WANG J, WANG S T, REN J H, et al. Biological characteristics and
pathogenicity of different isolates of Cytospora spp. isolated from
apple trees in Hebei Province[J]. J Henan Agric Sci, 2013, 42(7): 72-
75.

itk 2R E)


http://dx.doi.org/10.3969/j.issn.1002-5480.2017.03.011
http://dx.doi.org/10.3969/j.issn.1002-5480.2017.03.011
http://dx.doi.org/10.3969/j.issn.1674-9200.2017.03.001
http://dx.doi.org/10.3969/j.issn.1674-9200.2017.03.001
http://dx.doi.org/10.3969/j.issn.1674-9200.2017.03.001
http://dx.doi.org/10.1016/S0378-8741(00)00350-0
http://dx.doi.org/10.3969/j.issn.1671-0886.2015.06.012
http://dx.doi.org/10.3969/j.issn.1671-0886.2015.06.012
http://dx.doi.org/10.1007/BF02981326
http://dx.doi.org/10.7606/j.issn.1009-1041.2015.12.20
http://dx.doi.org/10.7606/j.issn.1009-1041.2015.12.20
http://dx.doi.org/10.7606/j.issn.1009-1041.2015.12.20
http://dx.doi.org/10.3969/j:issn.2095-1191.2013.4.594
http://dx.doi.org/10.3969/j:issn.2095-1191.2013.4.594
http://dx.doi.org/10.3969/j.issn.1004-3268.2013.07.017
http://dx.doi.org/10.3969/j.issn.1004-3268.2013.07.017
http://dx.doi.org/10.3969/j.issn.1002-5480.2017.03.011
http://dx.doi.org/10.3969/j.issn.1002-5480.2017.03.011
http://dx.doi.org/10.3969/j.issn.1674-9200.2017.03.001
http://dx.doi.org/10.3969/j.issn.1674-9200.2017.03.001
http://dx.doi.org/10.3969/j.issn.1674-9200.2017.03.001
http://dx.doi.org/10.1016/S0378-8741(00)00350-0
http://dx.doi.org/10.3969/j.issn.1671-0886.2015.06.012
http://dx.doi.org/10.3969/j.issn.1671-0886.2015.06.012
http://dx.doi.org/10.1007/BF02981326
http://dx.doi.org/10.7606/j.issn.1009-1041.2015.12.20
http://dx.doi.org/10.7606/j.issn.1009-1041.2015.12.20
http://dx.doi.org/10.7606/j.issn.1009-1041.2015.12.20
http://dx.doi.org/10.3969/j:issn.2095-1191.2013.4.594
http://dx.doi.org/10.3969/j:issn.2095-1191.2013.4.594
http://dx.doi.org/10.3969/j.issn.1004-3268.2013.07.017
http://dx.doi.org/10.3969/j.issn.1004-3268.2013.07.017
http://dx.doi.org/10.3969/j.issn.1002-5480.2017.03.011
http://dx.doi.org/10.3969/j.issn.1002-5480.2017.03.011
http://dx.doi.org/10.3969/j.issn.1674-9200.2017.03.001
http://dx.doi.org/10.3969/j.issn.1674-9200.2017.03.001
http://dx.doi.org/10.3969/j.issn.1674-9200.2017.03.001
http://dx.doi.org/10.1016/S0378-8741(00)00350-0
http://dx.doi.org/10.3969/j.issn.1671-0886.2015.06.012
http://dx.doi.org/10.3969/j.issn.1671-0886.2015.06.012
http://dx.doi.org/10.1007/BF02981326
http://dx.doi.org/10.3969/j.issn.1002-5480.2017.03.011
http://dx.doi.org/10.3969/j.issn.1002-5480.2017.03.011
http://dx.doi.org/10.3969/j.issn.1674-9200.2017.03.001
http://dx.doi.org/10.3969/j.issn.1674-9200.2017.03.001
http://dx.doi.org/10.3969/j.issn.1674-9200.2017.03.001
http://dx.doi.org/10.1016/S0378-8741(00)00350-0
http://dx.doi.org/10.3969/j.issn.1671-0886.2015.06.012
http://dx.doi.org/10.3969/j.issn.1671-0886.2015.06.012
http://dx.doi.org/10.1007/BF02981326
http://dx.doi.org/10.7606/j.issn.1009-1041.2015.12.20
http://dx.doi.org/10.7606/j.issn.1009-1041.2015.12.20
http://dx.doi.org/10.7606/j.issn.1009-1041.2015.12.20
http://dx.doi.org/10.3969/j:issn.2095-1191.2013.4.594
http://dx.doi.org/10.3969/j:issn.2095-1191.2013.4.594
http://dx.doi.org/10.3969/j.issn.1004-3268.2013.07.017
http://dx.doi.org/10.3969/j.issn.1004-3268.2013.07.017
http://dx.doi.org/10.7606/j.issn.1009-1041.2015.12.20
http://dx.doi.org/10.7606/j.issn.1009-1041.2015.12.20
http://dx.doi.org/10.7606/j.issn.1009-1041.2015.12.20
http://dx.doi.org/10.3969/j:issn.2095-1191.2013.4.594
http://dx.doi.org/10.3969/j:issn.2095-1191.2013.4.594
http://dx.doi.org/10.3969/j.issn.1004-3268.2013.07.017
http://dx.doi.org/10.3969/j.issn.1004-3268.2013.07.017

