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Identification of the pathogen causing black spot disease of
Centella asiatica and screening of effective fungicides
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Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin 541600, China;
2. Guangxi Botanical Garden of Medicine Plant, Nanning 530023, China )

Abstract; In recent years, a new disease of Centella asiatica occurred seriously in producing area of Guangxi, this
pathogen usually damages the leaves and petioles, and it can lead a large area of C. asiatica to wither. It occured very
common and had a long infection period on C. asiatica, so the yield and quality of C. asiatica declined seriously. We
used general tissue separation to isolate from infected plants, and corroborated the pathogenicity according to Koch’ s
Rule. ; and identified the pathogen mainly based on the morphological characters and molecular analysis of internal tran-
scribed spacer (ITS) sequences, using growth rate method, antimicrobial activity of ten fungicides assayed against the

pathogen. The result showed that the pathogen Myrothecium inundatum was discovered, which resulted in black spot dis-
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ease of Centella asiatica. It had strong infectiousness and occurred on healthy leaves in 24 h, and expanded rapidly to

bring about the leaves wilting. The indoor antibacterial rate of the four fungicides 60% Pyraclostrobin-metiram WG, 45%

Hymexazol-metalaxyl WP, 1.8% Xinjunan acetate AS and 80% Mancozeb WP were above 98% , they had strong antimi-

crobial effects. The relevant references indicated that Myrothecium inundatum the four fungicides could take turns to con-

trol this disease in field. The indoor antibacterial rate of these three fungicides 15% Prochloraz ME, 70% Thiophanatem-

ethyl WP and 10%Kresoxim-methyl SC were above 92%, the antimicrobial effects of them were also satisfied. Therefore,

we can consider to use these three fungicides in production properly.
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TV ¥ ( Centella asiatica ) , 5 45 HA K Wi . Sy
FOROAR VR FAE A< E R (Umbelliferae ) 155
HJE (Centella L.) Z £ FAMY) , £ 0Mm T
AR AER P P R T A X (BRER SR, 2000) .
TR AR A2y, ELIE R | T8 i i 28 S5 T &L,
RETAD U IR 15 I TR AAEOE DU Itk ik
I Wz, H 2 S X B SR i R | R AT 5
D355 (RS, 1979; 2 #F45,1997) o H iR
e 3 TGS 2B T N i — AT AR R, AR ]
VEREZRR o AR B A TR K i, AT
Xof B A B IR R P R B e A . BRF RN —
A2 £ 3 FH A0 B AR AL B U, JH Ay L KU ) 11 A
M E AT E B, BT, VR B AR 8RS %

MRERE 59 2 A HFR R g AR, 4R
257 MRS B (U SR AL A 2 BT UR Y H 25 A0
AR B A= Ty © JC 3 38 00 R A5 T R N (E,
ESR BN T2 A 4% 45 ok el A8 BUMR 2 4B % 38 1, B A
VG Z 2R ARk 2N T A AL S

2013 49 1, 76 VU A AR T B AR oA R
M, BT — R A R AR 1 S R
FERE RN 5 YRS/ S YT G R s
FUTE /NG 5 B0 O S AR s 1, T X 48 s 554
0, B ] R i A BRI 52, W R B B - mT L
e RGNS S s 7 N RV RAS TS TS g
FERRARSE ™ RS W TR S R 2R B R
HRAE 120 5 [A] R B0 H Ath SO e , 28348 ELF

®1 HIKREFRERRE

Table 1 Fungicides and application concentrations

ETRe Bl i
Serial number Fungicide

1 80% AR B vl i A9 51
80% Mancozeb WP

2 25% Iy - 18 TR TR 5
25% Flumorph-pyraoxystrobin SC

3 109 T FF R 7K 230 )
10% Difenoconazole WG

4 60%WETE - FCERIBAK SHBORLA
60% Pyraclostrobin-metiram WG

5 70% LR 1 7 T MR 5
70% Thiophanatemethyl WP

6 45%:GFE AR - WA AR A
45% Hymexazol-metalaxyl WP

7 10% 215k 141 it 8 77 71
10%Kresoxim-methyl SC

8 209% WE RR G BT
20% Saisentong SC

9 1.8% = 1 R 2 7K 57
1.8% Xinjunan acetate AS

10 159% WK 8¢ I T L1

15% Prochloraz ME

AR fil e
Factory Concentration (mg + L")
A B AL TR A5 R 2% ) 1000
Limin Chemical Co., Lid

PR IRA T 1 500
Sinochem Agro Co., Ltd

BURARAE L YR IR 1 500
Jixi Nonghua Biological Technology Co.,

ELHT R AR 2 1 500
BASF SE

AAH ik bR At 900
Nippon Soda Co., Ltd

I YT AL IR A AT R A ) 500
Linyi Union Chemical Co., Ltd

WA HAL TA R F 7 500
Zhejiang Hetian Chemical Co., Ltd

HHTAR ML T A IR ] 300
Zhejiang Dongfeng Chemical Co., Ltd

JUPE SRR A R 800
Guangxi Anjia Technology Co., Lid

TR L AR AL A R A 2 000

Hainan Boshiwei Agro Co., Ltd
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Fig. 1 Natural symptoms of black spot disease of Centella asiatica

A. Early symptoms; B. Late symptoms.

Bl 2 P EERBERG B AR AORIER A 3 d U I BL s B. 6 d JE IR
Fig. 2 Inoculation symptoms of black spot disease of Centella asiatica in the detached leaves ~A. Morbidity after 3 d; B. Morbidity after 6 d.
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Fig. 3 Pathogen morphology of black spot disease of Centella asiatica  A. Obverse of colony; B. Reverse of colony; C. Pionnotes; D. Conidia.
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1-50 TGTAGGTGAA CCTGCGGAGG GATCATTACC GAGTTTACAA ACTCCCAAAC
51-100 CCTTTGTGAA CCTTACCTAT CGTTGCTTCG GCGGGATCGC CCCGGGCCGG
101-150 CCCCTTCGCG GGGGCCCTCC GGAGCCAGGC GCCCGCCGGA GAACCCAAAC
151-200 TCTTTGTTTT TTATGGTTIT CTCCTCTGAG TGGATTATAA ACAAATAAAT
201-250 CAAAACTTTC AACAACGGAT CTCTTGGTTIC TGGCATCGAT GAAGAACGCA
251-300 GCGAAATGCG ATAAGTAATG TGAATTGCAG AATTCAGTGA ATCATCGAAT
301-350 CTTTGAACGC ACATTGCGCC CGCCAGTAIT CTGGCGGGCA TGCCTIGTTCG
351-400 AGCGTCATTT CAACCCTCAG GCCCCCAGTG CCTGGCGTTG GAGATCGGCC
401-450 GTACGGCGCG CAGCCCCCCC CGGGGGTTTG CGCGGCGGGC CGGCTCCGAA
451-500 ATCTAGTGGC GGTCTCGCTG TAGTCCTCCT CTGCGTAGTA GCACAACCTC
501-550 GCAGTTGGAA CGCGGCGGTG GCCATGCCGT TAAACACCCC ACTTCTGAAA
551-600 GTTGACCTCG GATCAGGTAG GAATACCCGC TGAACTTAAG CATATCAATA
601-606 AGCGGA+

4 FiJEIE ITS-iDNA J By 1 ]
Fig. 4 rDNA- ITS sequence of black spot disease of Centella asiatica
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Table 2 Fungistasis of different fungicides to Myrothecium inundatum

25 24 fd M
Fungicide Concentration (mg - L)
60% MLk - AR K S FIOREH 1 500
60% Pyraclostrobin-metiram WG

45% MR - B FE AR 500
45% Hymexazol-metalaxyl WP

1.8% 5 T B R Eh 7K 3R 800
1.8% Xinjunan acetate AS

80901 CARSA B 1T M 3571 1 000
80% Mancozeb WP

15% WK i i L5 2 000
15% Prochloraz ME

70% H BRI T 2 AT R PR 57 900
70% Thiophanatemethyl WP

109 A< ik BT T 2k 72 7 7500
10% Kresoxim-methyl SC

109 A ik H PR 7K 43 ok 771 1 500
10% Difenoconazole WG

25%FA - TR g S 5 1500
25% Flumorph-pyraoxystrobin SC

2090 VE FRH 2T 5 300
20% Saisentong SC

X CK 0

T T RS
Average diameter of colony (cm) Inhibition rate (%)
0.51+£0.010 aA 99.86
0.53+£0.021 aA 99.57
0.59+0.055 aAB 98.71
0.62+0.035aAB 98.27
0.81+0.015 abAB 95.54
0.82+0.036 bB 95.40
1.05£0.150 cC 92.09
2.98+0.271 dD 64.32
7.01+£0.093 eE 6.33
7.35£0.115 eEF 1.44
7.45+0.067 fF 0

. {lH] DPS XA R A #1725 5 W3R AT /NS FRER R 0.05 B K, KE 740K 0.01 83K

Note: DPS was used to analyze the significance level among different treatments with small letters expressing the significant differences at 0.05 level and capital letters at

0.01 level.
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SFET RRE A BRI B IL [R] 45 5 ok AT BT IR .
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