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Abstract: Potato early blight occurs in Yulin City frequently. Long-term use of several fungicides in production
makes pathogens resistant to the fungicides, therefore, the control effect is poor. In order to screen effective fungicides
against potato early blight, the pathogen of potato early blight was isolated and purified by tissue separation method.
The pathogen was determined by Koch's postulates. The pathogen was identified by morphology and molecular
phylogenetic analysis of rDNA-ITS. The laboratory inhibitory effect of nine fungicides on the pathogen was determined
by mycelium growth rate method. The pathogen causing potato early blight in Yulin City was Alternaria alternata. The
order of toxicity of nine fungicides from large to small was Famoxadone - Oxathiapiprolin (SC) > Iprodione - Fluazinam
(SC) > Difenoconazole - Chlorothalonil (SC) > Dimethomorph - Pyraclostrobine (WG) > Fluopicolide - Propamocarb (SC) >
72% Cymoxanil-Mancozeb (WP) > 69% Dimethomorph - Mancozeb (WP) > 75% Mancozeb (WG) > 70% Propineb (WP).
ECs values of Famoxadone - Oxathiapiprolin (SC), Iprodione - Fluazinam (SC), Difenoconazole - Chlorothalonil (SC),
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Dimethomorph - Pyraclostrobine (WG) and Fluopicolide - Propamocarb (SC) were 3.601, 7.493, 21.113, 27.555 and
51.874 ug/mL, respectively, and EC¢ values were 124.987, 489.168, 1 338.277, 3 011.257 and 2 325.134 ug/mL,

which indicated that the above five fungicides had good inhibition effects and could be tested in further field trials. The

inhibition efficiency of 70% Propineb (WP) and 75% Mancozeb (WG) against A. alternata in the laboratory was poor,

and ECs was 3 969.600 and 1 525.580 ug/mL, respectively. It could be seen that A. alternata had resistance to these

two fungicides. This study lays a foundation for screening low toxicity and high efficiency fungicides against potato

early blight.
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Table 1 Fungicides used in experiment

Eopil B | HFETTR T BERE AL

Fungicide Dosage form  Manufacturer Dilution multiple

72% FE MR - 5% 72% Cymoxanil - Mancozeb WP b [ g A AN B A B2 F) 50.75.100,125 150

69% KTk - 4 ¢ 69% Dimethomorph - Mancozeb WP LU ZR T A R A B ) 50.75.100.125.150

70% N #F4%E 70% Propineb WP FEHAEYRLEE (P DA R ] 50.200,350.,500.650

S - A AL Fluopicolide » Propamocarb Sc FEHAEYREE (P ED AT R ] 100.300.,500.700.900

S - FUSERE Tprodione - Fluazinam s YL AT SRV E R AT BR 2 ) 300,600,900, 1 2001 500
T HTH Difenoconazole  Chlorothalonil SC SeIEk (h ED#FEA IR A 500.1 0001 5002 0002 500
W] - SEBEME Famoxadone - Oxathiapiprolin sc AR AR AR A AR A BR A 500.1 0001 500.2 000.2 500
J7 B - LA Dimethomorph - Pyraclostrobine WG TLIEFLE DAL A AT B2 300.600.,900.1 2001 500
75%ACEREE 4 75% Mancozeb WG IR (L) A7 A H) 100.300.,500.700.900

ATHEH Ay H1, FH IBM SPSS Statistic 23.0 #7784 [A
R TR ECso Ml ECos FUME. .

2 RS
21 DHRERRRFRERSELETELER
211 BAEFTRZRFHRABVESFEL
LA S e FR B e (R BE A, 12T
P RERFEE, WaEmE60, WELZHE, 4

MR RO A S, FREE ] A VR R A RRY)
([l 1a, E1b). ALk E DR E g
T ISR, Aoy B SR BT A AN [R] FL B A TR P 7
WEGUE, 1550 S B e R, ICFEE -1,
PDA 15 37 JE bR LA - 1 I L R (] e, (AT
1d). RO, MR T, 2R
R (& Te) o o R8T F oA AL T4 T = A
W N, AR, EIREE, W

W oa WAEER; b, i 2RO FEDRFEEE; o PDA 8535 (IET) 3 d. PDAREFE (ST ) 5 e IWZZAK(10%100); f. 234717 (10 % 100) .

Note: a. symptoms in field; b. concentric leaf spot; c¢. PDA culture (obverse); d. PDA culture (reverse); e. mycelium (10 X 100); f. conidiospore

(10 % 100).
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Figure 1 Symptoms, colonies and conidial morphology of potato early blight
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2.2 9FMRBEFIXTA. alternata BIE RN FHNE

HEF-1

A. alternata (KX987252.1)

58

|7— Alternaria sp. (MF380510.1)
L—A. tenuissima (MW723828.1)
55

= A. tenuissim (MW723837.1)

—_—
0.10

P. infestan (KU992300.1)

B2 HEE-15#EUFEITS 758 R 5% E® (Phytophthora infestans 75 5MNEE)
Figure 2 Phylogenetic tree of fungi—1 rDNA-ITS compared to similar species (Phytophthora infestans as outgroup)
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(SC) > J Bt - mE e (WG) > F - 7 B B
(SC) > 72% FE MK - 56 EF (WP) > 69% #i Tt - 5 FF
(WP) > 75% XA (WG) > 70% N ARFE(WP) ;
W - FEE(SC) . S« FBERE(SC) . ZRH -
A (SC) |« Mk - mkre s (WG) FIRH - F %
B (SC) #) ECs 18 43 51 & 3.601, 7.493, 21.113,
27.555 F1 51.874 pg/mL, ECs{H7E 3~52 pg/mL,
ECos {H 43 5 4 124.987, 489.168, 1 338.277, 3
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Table 2 Toxicity measurement of different concentrations of fungicides to A. alternata

e T PEA5 X Dilution multiple
Fungicide 1 2 3 4 5
B2 (%) 28.84 a 20.90 b 23.28 ab 19.84 b 19.58b

72% FE K - 4B
72% Cymoxanil - Mancozeb FHARAFFE y=0.0014x+0.15 (R*=0.8015)

ECso=873.81 pg/mL  ECos= 825 847.61 pg/mL

69%% STk - 557 (%) 27.78 a 25.13 ab 24.87 ab 21.96 b 20.11b

69% Dimethomorph - Mancozeb HFNEIHFFE y=0.001 1x+0.201 8 (R*=0.8575)

ECs=922.350 pg/mL  ECos=3 320 252.152 pg/mL

70% 75 A5 (%) 26.46 a 20.63 a 17.72 a 16.14 a 14.55a
70% Propineb FHEHFE y=0.001x+0.1553 (R°=0.8939)

ECs=3969.600 pg/mL  ECos= 138 656 908.0 pLg/mL
S R (%) 3145a 17.47 b 16.64 b 457c 8.87 ¢
Fluopicolide - Propamocarb FAEIHFFE y=0.0128x+0.0662 (R*=0.8512)

ECs=51.874 pg/mL  ECos= 2 325.134 pg/mL

_— ESC .56 ¢ .04 ¢ . J S0¢ .
S (%) 39.56 a 33.04 ab 27.10 he 21.50 cd 15.89d

Iprodione - Fluazinam FHEAHFE y=0.0563x+0.1542 (R*=0.8377)

ECso=7.493 pg/mL  ECos=489.168 pg/mL

SR ME (%) 29.35a 24.63 a 17.17 a 1244 a 12.69 a

Difenoconazole « Chlorothalonil Y nlE e y=0.031 7x + 0.094 2 (R*=0.869 6)

ECso=21.113 pg/mL.  ECos= 1 338.277 pg/mL

TR - LA WA (%) 33.83a 24.13ab 25.37ab 14.93 ab 8.71b
Famoxadone * Oxathiapiprolin TR AR y=0.1449x + 0.094 8 (R°=0.7522)

ECo=3.601 pg/mL.  ECos= 124.987 pg/mL

Hi (9 P :
7S - IR P2 (%) 35.51a 29.59 ab 23.36 ab 18.38 b 17.14 b

Dimethomorph « Pyraclostrobine FAHEHTRE y=0.0194x+0.1449 (R*=0.8943)

ECso=27.555 pg/mL. ECos=3011.257 pg/mL

75% F2EhT L TEZ (%) 23.66 a 16.67 ab 14.24 ab 14.52 ab 11.83b
75% Mancozeb FHHEIAFE  y=0.0022x+0.119 (R°=0.9578)

ECs=1525.580 pg/mL.  ECos=6 141 498.985 pg/mL

TE: PR — A7 h A 20 BT B O], A1 3 5 R % 2550 R R AT ROt IR B S P, HMGRIR i B B L3R 15 IR
DU A 0 R VA 15 97 5 d R AR R VA ELAR TR AR S5 AL s BB BRSNS TR R OR 2 Duncan's B &2 A% 2 i (DMRT) 22 5% B 4047, 78
0.05/KF-(P =0.05) 125 5 W

Note: 1 to 5 represent dilution multiple from low to high of each fungicide, and dilution multiple of specific test is detailed in Table 1. Inhibition rate
is calculated according to colony diameter after five days of culture. Lowercase letters after inhibition rate data indicate that the difference is significant at

0.05 level ( P =0.05) by using Duncan's multiple range test method (DMRT).
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