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Identification of a new pathogen for cowpea root rot and fungicide screening
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Abstract This paper aims to identify the pathogen of cowpea root rot, and provide reference for the control of
the disease. Totally 116 isolates collected from diseased plants in Chengdu City were identified based on pathoge-
nicity test, morphological characteristics and ITS rDNA sequence analysis. Of which 10 isolates belong to Fusari-
um commune , accounting for 8.62%. Pathogenicity assays indicated that these Fusarium commune isolates were
pathogenic to cowpea, and the most pathogenic strain was MW4-11. The mycelial growth test on MW4-11 indica-
ted that the optimal temperature range for the mycelial growth was 25— 30C and the lethal temperature was 70C .
Toxicities of 7 fungicides were tested by petri dish cultivation method. The results showed that trifloxystrobin -«
tebuconazole 75% WG had the highest toxicity to F. commune MW4-11, with the ECs, values of 0.030 pg/mL.
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Table 1 Concentration of the tested fungicides

255 AbPREHRE / ug + mL~ ! Concentration
Fungicide 1 2 3 4
22. 5% BEA G SC  picoxystrobin 22. 5% SC 1 250. 00 125. 00 12. 50 1. 25
100 g/L FFEME SC  cyazofamid 100 g/1. SC 2 000. 00 200. 00 20. 00 2. 00
30% MR AS  hymexazol 30% AS 666. 67 66. 67 6. 67 0. 67
5% 51 « Mz WG trifloxystrobin « tebuconazole 75% WG 250. 00 25. 00 2. 50 0. 25
50% MMk WG dimethomorph 50% WG 1 000. 00 100. 00 10. 00 1. 00
50 %fik s WG kresoxim-methyl 50% WG 500. 00 50. 00 5. 00 0. 50
16 % — % « mt#fE WG dithianon « pyraclostrobin 16 % WG 2 000. 00 200. 00 20. 00 2. 00
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MW4-11 K

1 #f MW4-11 B FELE R R ER
Fig. 1 Symptom of cowpea plant after inoculation with MW4-11 strain

xR2 SEEKBBEN
Table 2 Pathogenicity of the isolates

R T TR, T
Strain Incidence rate Disease index
CY28411 100 (64. 81£2. 83)def
PZ10. 11 100 (68. 5242. 83)bede
MSI1-31 100 (58.0242. 41 f
MWi4-11 100 (84.5740.62)a
MW1-12 100 (61.7343. 27)ef
MW4-12 100 (66. 6742, 14)cde
MS1-32 100 (70. 997£0. 62)bed
CY28412 100 (75.93+1.85)b
CY28413 100 (73.46=+2. 23)be
PZ10. 12 90 (62. 6544, 01)ef

2.3 RmIRERSHIE
PEHEDRTER R IR MWA-11 1E PDA 2%

EHEFRL 25 CHEJRMBIEEE SR 72 h g HARA 4.3 cm,
WRVEAE R, SAE R &K A B EBIR, K5

TR TG B 3L 6, 225 B ka5 R
[ 4 4 A8 Ik £, (] 2a~D), 76 SNA 55355
LN AT R Z RDE BRI R
TobiE , KN R (3. 5~10. 1) pm X (2. 2~3. 5) ym
(B 20) s KA EHL TR0 A BRI P i 25 5
1~3 AG3 b, 3 /43 B @ 22 TOU24H I 25 g sl fic 40 A2
A3, JE AP BORAR B 5 R/ (22, 1~39) pm X
(3. 5~3. 8) pm([&] 2d) 5 F O A Ay FRURRARE (151 20 , 4
A A HE (8] 20) ;RSB T L (K 29) . 5
& Skovgaard 21 (lHRIE 454 Leslie 2797 14328
25 BZ R K E N Fusarium commune

20 pm

a~b: BRMWA-117EPDARESESE ERTEAAFE; ¢ /N 42707 di KAMARFLT e KEURIAE; £ FEHORAE; o JRIEAL T
a-b: Morphology of MW4-11 on PDA; c: Microconidial; d: Macroconidial; e: Long monophialides; f: Short monophialides; g: Chlamydospores

2 EHk MW4-11 TSR
Fig.2  Morphology of MW4-11
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3 REX MW4-11 EHEE KBS0
Fig. 3 Growth rate of MW4-11 strain under

different temperatures

2.5 MW4-11 B E R B TTEE

H B 22 BOAE TR B0 58 45 S CJ& ) Al 0 B 9% L
FRREAL BRI B T A REAR R, 65 C R LAF K4k
B 10 min JF W2 REFE PDA 8538 b FAE K, T
70 C/KIEALFE 10 min J5 A A P TE R 224E K
P MWA4-11 FREEGEIRE N 70°C (10 min) ,

W% H A2/ mm

Diameter of the colony
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WA/ C

Temperature
4 MW4-11 EHRELEIELRENE
Fig. 4 Determination of mycelial lethal temperature of

MW4-11 strain

2.6 JRIEE rDNA-ITS FHN MR RELE DT
IS I, Skovgaard ZEH1 Yu 20N Fusarium
commune FHSRAAEFAMARMEX 43 T 73 149
FHARPEAT RN AL ITSLTCCGTAG-
GTGAACCTGCGG) 5 ITS4 (TCCTCCGCTTAT-
TGATATGO HFy5 145t 10 MR 1 1TS K F7
PG IR TTS A7 AU 7 P25 R 5 Gen-
Bank %R B4 FE 2R AT W] P51 O, 45 2R R 10
R B B ITS %5 GenBank A (1) Fusarium
commune (GenBank &575 k. KU341323. 1, KT98228. 1,
KU341323. 1) B AH R BORHBLEE B3R 2 996 D E
E-value {207 0. 0, 18 MEGA 6. 0 &4, #R#% Kimu-

ra2-parameter £ B, R [ 5 KA AR 75 (Maximum
Likelihood) #5258 & & B (&l 5) , bootstrap H i
AL 1000 I R AR 00 3 . 26 B
10 R IR 5 F. commune TE[6]—73 3% _E ., BB

iZ 10 MR FE X E N F. commune.

MS1-31
MW4-11
pz10.11
MS1-32
CY28411
98 CY28413
MW4-12
KT982281.1 Fusarium commune
KU341324.1 Fusarium commune
KU341323.1 Fusarium commune
97| IMW1-12
PZ10.12
CY28412
KX196809.1 Fusarium oxysporum

KC787032.1 Fusarium oxysporum
100|KU059956.1 Fusarium oxysporum

KM005080.1 Fusarium oxysporum
KJ528882.1 Fusarium solani
96 -KP992930.1 Fusarium solani
KYO081479.1 Fusarium proliferatum

—

0.1

RERERE PR X LB R Rbootstrap H JR{H, R BRbootstrap H &
ERTS0%HZR

Numbers next to branches represent bootstrap values. Only bootstrap values higher
than 50% are shown

Es5 ETISEBRFIMENI0KFREENRELXEN
Fig. 5 Phylogenetic tree of 10 pathogen strains and related

strains based on ITS gene sequences

2.7 REFSHMNEER

e H SRR 1 B R 1Y Fusarium commune T8 B
MW4-11 3 5 A A H a8 ). il g
(& DTTHL 7 FABERX MWA-1T B AIIHITER] .
Hor 7505 B+ MK 53 ORI ) 300 PR SR B
SR BE R 2% 94, 55% ., ECy, 7 0. 030 pg/ml;
30 VoW A R K160 A5+ ML mE R 7K 43 ORI
22.5 Yo W 4 B i 2 T 700 AT 50 0 S TR RS Ik 7K 43 IR
AR 2 di e W B T A1 43300 83. 2104
80.9%6.71. 18%4.67. 99%6, ECs, 43 31|k 19. 498.69. 158,
24.805.79. 549 pg/ml; 100 g/L 7575 Mk & 77 55 A1
50 76 Pk T i 7K 43 HBORL 55 1 400 187 2551 25 4 50 V0 ik 041 T
KA BIORL 7 B e e BE TR M R ALC 49, 9206, B
EC; ik 211, 170 pg/ml; B8R 100 g/ L 575 Mk B
TR T B ey T RE T 0 B g H ECs, i oK
A2 059. 054 pg/ml,
3 itig

TSP EEM T TR S REW . B 2R 116
MRERIE P A 10 #8 Fusarium commune 73 B 53R
o 8. 6200, Boi J1 e 45 R R W] R MWA-11 3 bk
MSL SR 10020 e 1 46 Bk 84. 57 0. 62,
MW4-11 RS T 3R BUw # .
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Table 3  Indoor toxicity of 7 kinds of fungicides to pathogen of cowpea root rot disease
27 4 FR AEHRHEE /g e mL! HIER/ % Bl =y HHR R AL () ECso/
Fungicide Concentration Inhibition rate Virulence regression equation Correlation coefficient g+ mL ™!
TS50 N8 « JmEEE WG 250 94. 55
trifloxystrobin * tebuconazole 95 87.13
75% WG ’ y=0. 396 12+5. 604 2 0.973 7 0. 030
2.5 74.42
0. 25 67.16
22. 5 Y BEE g SC 1 250 71.18
picoxystrobin 22. 5% SC 125 53 53
’ y=0. 307 22+4. 571 6 0.917 8 24. 805
12.5 52.16
1. 25 32.55
30N IERE R AS 666. 67 83. 21
hymexazol 30% AS 66. 67 46. 96
’ | y=0. 500 72+4. 354 1 0.881 9 19. 498
6. 67 44, 77
0. 67 24,57
16 %6 4. MEmkEE WG 2 000 80. 90
dithianon « pyraclostrobin 200 54. 61
16% WG y=0.530 1x+4.024 7 0.976 9 69. 158
20 37.19
2 22.78
50 Yo Jf RS ik WG 1 000 67. 99
dimethomorph 50% WG 100 51. 32
y=0. 455 9x+4.133 5 0.977 8 79. 549
10 38.78
1 17.16
50 2k IR WG 500 49. 92
kresoxim-methyl 50% WG 50 48. 74
’ y=0.061 3x+4.857 5 0.732 1 211. 170
5) 48,58
0.5 41. 71
100 g/L fFFEmM: SC 2 000 70. 07
cyazofamid 100 g/1. SC 200 9.73
| y=0.578 0x+3.084 7 0. 636 6 2 059. 054
20 9. 00
2 8. 27

CA TR S m B e 5 R UL S AR
F18) B S I AT o G e ot R 6 A Dy 2 B L R 6 AR
JEE B B A1), Shrestha 25 4 J2 A= Bkt
A LAS| R O AR N5 i A B 58 & B Fusarium
commune XL E A5 BUR J1 . WREE 5| & UL B AR
JE&IA .

2003 4 Skovgaard Z5 1 WK% Fusarium commune
VER— B F R Al R F. commune W)IE S FFE S
F. oxysporum A AL, T HAZ W AE 2003 4 Z Hi
— HWEE N F. oxysporum, X Wi I #LHE M A
(BRI b A A A, HRE A6 R B AR skt
L ME—RERE X 433X PP R AT S RRE S F. com-
mune FEAE A1 1 SORRAR (8 7R 23 th B 2 A .
PEAIE . F. commune RERS S| 3L E HFA B2 TS

B CEOKGEEE N RFEANLZEAR R AR 5
LTl Y 56 T R AR JE K . Fusarium commune
VB hy B AR o 114 D B s i AR

ARG Xof 5 B B 2 AR i 1) D T MW4-11
PRIRR RS T il A 4 i B2 RN BROPE IR B B 9 25 R 3%
W 2R e il AR TR O 20~25°CL7E 5C LA,
40 CUL EJLTPAAA T A K MRS R Bl A6 R A4
— B R 2B 70 C (10 min) AR
EEIR B AL ZIR W Fusarium oxysporum Schl.
2 HE R IMBOBEIRE D 65 C (10 min) ™, B 5 4 1F
TR, V9N R Fusarium oxysporum f. sp.
niveum(E. F Smith)Snyder &. Hansen %2154t
JERER 80°C (10 min)PY . Ui Fusarium commune
SRR L S JHALA ] L A B 2 8] BT 22 25 KN i
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JE R BURMEAETE 25 7

AT N Fusarium commune MK 0524
AR Fusarium commune 5] 2 AR R 5 $2 AL 4K
Pt AT T 7 PRI MWA-11 FRE % P B
1 B5F (G DR TSV 5T « IEMEEAK 53 BORE 76T
T TR P 22 R A PR RICR B i S R R B T ) 3
h 94, 55%, ECso A 0. 030 pg/ml, HR Ry 30 %6 i 7
TR 16 26 45 « MEMERR 7K 43 BIORE R L 22. 5 Yo be 4
PRI P 7 771 L 50 Vo Jis T N b /K 43 HIORE 3R o B AT X A A
LGB R B IR L2 . SL AR G S
BiiTR 25500 e R R A I 5 R 75 0 5 1 -
AP 7K 3SR 79 XoF B T R S s I BT 174 A A ol
R T 30 Yo gg R K H 5 22. 5 Y0 e R B 17 76
ST AR S A 1 A K SR 30 Vo R R K
FURA S . A3 D T B A S AR5 995 14 24 771 16
PR, WL ARG B IR SR AL TR
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