H g 4l R 224K Journal of South China Agricultural University 2021, 42(4): 63-69 DOI: 10.7671/j.issn.1001-411X.202012008

IFHF, A0 fu, RS, 5. SR TN R A s R 4 T T B IR 2 R 0 A B T SE (D], R ARONR 2 AR, 2021, 42(4): 63-69.
XU Dandan SHI Liyun, LIN Zemian, et al. Pathogen identification of anthracnose disease on Millettia speciosa and indoor determination of fungicide
toxicity[J]. Journal of South China Agricultural University, 2021, 42(4): 63-69.

XWEERKERRBRLEE KA
AFINZERAFITINE
RAA, BAR, ARER, FHE, £TE, F ¥

(I &N BLERFIR B ANSE 5 EYHERE R RN B LERF G L6 LR A, 7 & &Y 518055;
el RYXF MYRP R/ T AEREDESEEDREGHEELZRE, & 71N 510642)

HEE: [E (Y U6 5 ik 56 T 22 52 1 e JEL 7 PR DR B b 28 I i ik L v 2475 o (v 1R R AL 43 00 B v o s i 1
AT 55 B8 A S, TR R AR R DRk DU 60 11 L 30 1, AR TR PR T 25 22 R AR AN 22 B: TR e 471 0 A s s S e P 285 S
A 22 A A T 2R 1 N S 7 DR X AR 7 b T RIEDR BI YR 1 4 Rl R B B . (S5 SR ) A5 201 6 R B
A 2 BRI PR G0 2 SRR 5l A (R B 455 THAS 2% 5 58 T 2 BE IR 7 41 2 A, 0 51 ARG S TN B 0 e AR JHL
I 197 JiR B D 2 U 7. Colletotrichum siamense » 27 b X 2 T FF IR RAR IDR A i . bl el gk 1 I AR FR A8 1 2R 11
BB B4 v, A IR BE (ECso) 389/ F 0.1 mg/L, For, DABREE % ) B 354, ECs o 0.015 mg/L. (4518 1610
JEB T R TR 11 5 T A 2R A, T P A, DR e, Mot M K ] R AR PR 0 B R T AR B A SR T S ek
RIS 1 BT 1B 24711

SEHEIR): LI 2 R R ; 3B BRI BE A T ASRHE s 2 B T8 40T B vE 25
hE 425 R282.2; S432.4 RAPRESAD: A XEHE: 1001-411X(2021)04-0063-07

Pathogen identification of anthracnose disease on Millettia speciosa
and indoor determination of fungicide toxicity
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Abstract: [Objective] To determine the pathogen causing anthracnose disease on Millettia speciosa and
screen effective fungicides. [ Method] Tissue isolation method was used to isolate the pathogen. The
pathogenicity was tested according to Koch’s rule after purification. The pathogen was identified based on
morphological characteristics and multi-locus sequence analysis. Furthermore, the sensitivity of this pathogen
against four common fungicides was measured according to the mycelial growth rate. [Result] Two out of six
obtained isolates could infect M. speciosa leaf and caused brown spot. Combining morphological characteristics
and multi-locus sequences analysis, the pathogen caused anthracnose disease on M. speciosa was identified as

Colletotrichum siamense. This pathogen was highly sensitive to difenoconazole, prochloraz, pyraclostrobin and
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thiophanate-methyl with ECs, values below 0.1 mg/L, and prochloraz showed the highest efficacy with ECs, of

0.015 mg/L. [Conclusion] The pathogen causing anthracnose disease on M. speciosa is C. siamense, and

difenoconazole, prochloraz, pyraclostrobin and thiophanate-methyl can be applied to control anthracnose disease

in the field.

Key words: Millettia speciosa; anthracnose disease; colletotrichun siamense; morphological characteristic; multi-

locus sequence analysis; control fungicide
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Table 1 Primers used for pathogen identification

F[K Gene FEHI A FR Product name 514 FR Primer name J¥ %1 (5'—3") Sequence

ITS P ¥ 3[A]KF X Internal transcribed spacer ITS1 TCCGTAGGTGAACCTGCGG
ITS4 TCCTCCGCTTATTGATATGC

CHS JUT Jfi4 i Chitin synthase CHS-79F TGGGGCAAGGATGCTTGGAAGAAG
CHS-345R TGGAAGAACCATCTGTGAGAGTTG

GAPDH 3T H s i & hg GDF GCCGTCAACGACCCCTTCATTGA

Glyceraldehyde-3- phosphate dehydrogenase GDR GGGTGGAGTCGTACTTGAGCATGT

ACT WIEh & Actin ACT-512F ATGTGCAAGGCCGGTTTCGC
ACT-783R TACGAGTCCTTCTGGCCCAT

TUB2 ST B A B-tubulin Bt2a GGTAACCAAATCGGTGCTGCTTTC
Bt2b ACCCTCAGTGTAGTGACCCTTGGC

*2 RBRERNFINER

Table 2 Sequence information of the Colletotrichum isolates

el kg 5" fiE SR GenBank % 3% GenBank accession No.

Taxon Isolate No. Host Original place ~ ITS CHS GAPDH ACT TUB2
C. aenigma ICMP 18608  Persea americana Israel JX010244 JX009774 1X010044 JX009443 JX010389
C. aenigma ICMP 18686  Pyrus pyrifolia Japan JX010243 JX009789 JX009913 JX009519 JX010390
C. alienum ICMP 12071 Malus domestica New Zealand JX010251 JX009882 JX010028 JX009572 JX010411
C. alienum ICMP 18704  Persea americana New Zealand JX010253 JX009886 JX010045 JX009456
C. asianum ICMP 18696  Mangiferaindica Australia JX010192 JX009753 JX009915 JX009576 JX010384
C. asianum ICMP 18580  Coffea arabica Thailand JX010196 JX009867 JX010053 JX009584 JX010406
C. boninense ICMP 17904 Crinum asiaticum var. sinicum Japan JX010292 JX009827 JX009905 JX009583 JQO05588

C. boninense LPS0023 Alcantareaimperialis Brazil MK286012 MK286457 MK286456 MK286458

C. fructicola ICMP 18645  Theobroma cacao Panama JX010172 JX009873 JX009992 JX009543 JX010408
C. fructicola ICMP 18727  Fragaria x ananassa USA JX010179 JX009812 JX010035 JX009565 JX010394
C. fructicola ICMP 18120  Dioscoreaalata Nigeria JX010182 JX009844 JX010041 JX009436 JX010401
C. fructicola ICMP 17921 Ficus habrophylla Germany JX010181 JX009839 JX009923 JX009495 JX010400
C. gloeosporioides 1CMP 17821  Citrus sinensis Italy JX010152 JX009818 JX010056 JX009531 JX010445
C. gloeosporioides ICMP 18697  Vitis vinifera USA JX010154 JX009780 JX009987 JX009557

C. horii ICMP 12492 Diospyros kaki New Zealand GQ329687 JX009748 JX010001 JX009533 JX010375
C. horii ICMP 17968  Diospyros kaki China JX010212 JX009811 JX009939 JX009547 JX010378
C. kahawae ICMP 17816  Coffea arabica Kenya JX010231 JX009813 JX010012 JX009452 JX010444
C. kahawae ICMP 17915 Coffea arabica Angola JX010234 JX009829 JX010040 JX009474 JX010435
C.queenslandicum ICMP 1778  Carica papaya Australia JX010276 JX009899 JX009934 JX009447 JX010414
C.queenslandicum 1CMP 18705  Coffea sp. Fiji JX010185 JX009890 JX010036 JX009490 JX010412
C. siamense NDL13 Millettia speciosa China MT673674 MT683677 MT683679 MT683675 MT683681
C. siamense NDL19 Millettia speciosa China MT673675 MT683678 MT683680 MT683676 MT683682
C. siamense ICMP 17791 Malus domestica USA JX010273 JX009810 JX009933 JX009508

C. siamense ICMP 12567  Persea americana Australia JX010250 JX009761 JX009940 JX009541 JX010387
C. siamense ICMP 18642  Hymenocallis mericana China JX010278 JX009875 JX010019 JX009441 JX010410

1) NDL134=NDL19 %4 AHF 52 A7 3K 1349 H 4%
1) NDL13 and NDL19 were isolates in the present study
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A and B: Typical symptoms in the field; C and D: The adaxial side and
abaxial side of diseased leaves, respectively
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Fig. 1 Symptoms of the diseased Millettia speciose in the field
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A~C:NDL13 #fl; D~E: ¥I{fiJ5#% PDA #; F: ZAXE; G~H:
NDLI8 ffizff

A—C indicate the anthracnose symptom of leaves inoculated with NDL13;
D-E indicate leaves were wounded and inoculated with pure PDA plug; F
indicate leaves were only wounded; G—H indicate leaves were inoculated with
NDL18

B2 XWESRMFEM S dEHAHER
Fig. 2 Disease symptoms on Millettia speciosa leaves eight
days after inoculation
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A and B indicate upper and reverse of cultures 4 days after inoculation; C
and D indicate upper and reverse of cultures 15 days after inoculation;
E: conidia; F and G indicate appressoria
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Fig.3 Colony morphology and microscopic characters of

Colletotrichum isolates
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NDL19 and NDL13 indicate the present study isolates
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Fig. 4 Multigene phylogenetic tree based on maximum likelihood analysis
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Table 3 In vitro toxicity test of four fungicides against Colletotrichum siamense

A 77 Fungicide

[5])977F2" Regression equation

A% R # Correlation coefficient ~ ECsp/(mg-L™")

2Kk 3R Difenoconazole
Ik Jf Prochloraz

nE P ik B filg Pyraclostrobin
FRZLA% B R Thiophanate-methyl

y=16.112x+51.699
y=23.217x+71.232
»=199.850x+32.768
¥=329.460x+20.391

0.979 0.060
0.989 0.015
0.997 0.055
0.975 0.066

1) x: 7B F 69 3R AT A y: A T R 2 TR 2R R IR B Y )

1) x: Logarithm of fungicide concentration; y: Inhibition rate of fungicide against Colletotrichum siamense
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