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R . WERIEIR I H 4 B A5 B2 TR T26 I T60, 35 R 5 A JI 81 B (Colletotrichum fructicola); 10Fk2# R 1
FIXF AR T26 I T60RY ECsofE¥EFEI20.03~166.95 mg/L, HiHr, BREEFE IR TG, XFTT26FT60AYECso{E 434
90.03, 0.07 mg/L; 10FAE M8 7 X TR T26 R T60HI ECsof BTGl 41.59~158.61 mg/L, Hif, JLT BB
TR, RTT26FIT60MIECsofE 405 41.59, 41.84 mg/L, 45 FANA, HEEmREE ML T BB THAI T 2R AH
I 4 FE B BT 9 o
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Pathogen identification and fungicide screening for tea anthracnose in

Duyun City, Guizhou Province

WANG Xing’e !, GUAN Shuang!, HE Jiamei!, YANG Xin', MOU Peng!, YANG Yan!,
ZHANG Lijuan?, YANG Yazhuo?, LIU Rong!*, ZHAO Yongtian !

(1. School of Life Science and Agriculture, Qiannan Normal University for Nationalities, Duyun, Guizhou 558000,

China; 2. Tea Research Institute, Qiannan Academy of Agricultural Sciences, Duyun, Guizhou 558000, China)

Abstract: To identify the pathogen responsible for tea anthracnose in Duyun City, Guizhou Province, and to screen for

effective fungicides, we isolated and purified the pathogen using tissue isolation, and definitively identified it based on

Koch's postulates, morphological characteristics and molecular analysis. The efficacy of 20 selected fungicides against

the isolated anthracnose pathogen was assessed using the mycelial growth rate method. The results showed that two

strains, T26 and T60, were isolated from tea anthracnose leaves and identified as Colletotrichum fructicola. For the 10
chemical fungicides tested, the ECso values against T26 and T60 ranged from 0.03 to 166.95 mg/L. Prochloraz exhibited
the highest antifungal activity, with ECso values of 0.03 mg/L and 0.07 mg/L, respectively. For the 10 biocides, the ECso
values ranged from 41.59 to 158.61 mg/L, and chitosan was the most effective, with ECso values of 41.59 mg/L and 41.84

mg/L, respectively. Prochloraz and chitosan are recommended for the field control of tea anthracnose in Duyun.

Keywords: tea; anthracnose; pathogen identification; Colletotrichum fructicola; fungicide screening
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R W) =Rz —, WEREE
A TAEY . Han I E AR A E A O
333.3307hm?, 7/ AR R ¥R EEAER] . (A5
W25 52 B R, FEO™ AR R,
Ho, BRI fE FE A ™ A H R 2 —,
ZIREE T R e A, 7R E DU R X AR
TR R AR KAT, BiiadEEE R K. #&E HAT,
TR 2 O 5 47 B S 20 A i I R
IR 2E SR, HA5HI R SR B, RREE
B, EASTRIFI ) A0 B X 4% B 700 ) St AN TR
SEC AR B A RN AL

A BINEN K E T RBEKZ—, TN
M S RHRS B ST AHE AR S A AR

FHONE, WA DI AR A 100%,
FEUM AL A SRR A FREBT . TR AT TR BN
oS AR, S BOR R PR B NXE, AF
THIEIBG. T, APFFCRHHAL MRS A
BREIEN, 5GP KT AW A 8K, W
DAIEFRIR IR T | S IFUEE 5 TEIQOFIARTE
79, SRR 22 A R ARE I 5 HXT BN R T 77
DA TE W0 55 Jt 00 B b, O o AR T 1) % A
A, ARSI A B Y FH ] Bz S 2%

1 MR5EE&
1.1 w8
20 LR AR R A (5 B LR 1

Fz1 20MREFINER
Table 1 Details of 20 fungicides
AT R I ARURG AT RR
RN TR ok psRESil 40% IR AR
AR Tk R B PeSEail 40% B IR AE ML L &) A BR 2
AT FIRER LIRS il 50% Wb F 3 YR B )
IR L /sl 1.80% VYL SR B F)
ElE=A KL 20% — AR AR B B )
NEE AR Pk P i pesEsil 25% TR MEZA b e A BR 2 )
TR p=xall 22.70% TLPEAR 2510 THeAR A B F)
IWE S BRI TR BT 22.50% v A A A AR oA PR
TG e BTEA 530 g/L TLIRSIMAR AL A R A T
R KFLH) 45% TLVSEFBVER R e A
YRR A LN il 5% WL R—HE R B )
TUEER 7K 0.30% T TRA R
SR A TFL 25% TR L HeR SRR A PR R
BERERTRHUAER G 6% PPt 22 Al B AR MR A FR A
KR ik K 0.50% WS IR DR AE DR BR A )
RN TRT ekl 0.20% VLR IRI R A A 24 B )
JUT HbE pisill 0.50% AR A MR A R )
EZ/K % 3 K 3 000 mg/kg AL A YR A B F
i LN il 5% LU PO A B A R RO BR A )
W5 MERER K 1.50% LU PO A B A R B BR A )

1.2 fRTEIRE
202348, FEARSI A 1L A% Fel R A HLAT LR 1
JERAEIR AT, CSRILRIRAEIR , FIRGEAS I %
Wit &
1.3 WERENSBHEK
R LU BE W5 B alifbi iR . BUREERY
i, KT B9 BT TR 4 5 A2 59 3 mmx

3 mmfALUIR, E75% B 10~30 s, FRAK
RKIEPE3 R, BT, M EPDARFREH, T
25 °ClER R, FERMIA2L)E , PRBULS R 27
RS, REREIRS5R, BRI
PRIVE I ARG IR TR

1.4 HEEBUSMEHNE
AR FEVART s R DU o 3 85 S A B A A 7 B0 1
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I o SR I o Ao 2 L) 5 i T ) BB P
TERREAS M RTARI4S /ML, BGH & A i B DF A
B AL, DR AN B A PDA RS 57 5 Ry Xof
MG AR ERE 3R, Firt o BRI S, MREE
SEFRRGTES . SRR, SRR EEA TR EL
1.5 HFERENEE
1.5.1 mERANHBEFIK

R R EPDAR #5125 °CHEFR3~5 d, W
RTEIEE . TRARGRHE, HIE SRR R, g
fFIEE.
1.5.2 RREAGSTAEANFER

SR IIDNASRE . 974 | D P45 At T R}
AR A A BR A w) S8 43 1R FHITS 1(5-CTT
GGTCATTTAGAGGAAGTAA-3")HIITS4(5-TCCT
CCGCTTATTGATATGC-3"), ACT-512F(5'-ATGTG
CAAGGCCGGTTTCGC-3")FIACT-783R(5'-TACG
AGTCCTTCTGGCCCAT-3"). GDF(5-GCCGTCAA
CGACCCCTTCATTGA-3")HIGDR(5'-GGGTGGA
GTCGTACTTGAGCATGT-3")¥ HITS . ACTHI

GAPDHEEFIFM P, 33 Blast b X 7] P45 i )
bR, PP CER, FHIBioEdit 7.2.6. 11T
PRSI LEXT AEID), 0 3PRITS . ACTHIGAPDHIY
HIBTY) K527, 251, 190 bpfl/¥4], FFIMAFFT
version 7(https://mafft.cbrc jp/alignment/server/) 7E £k
FeXF %1, >k F Sequence Matrix 1.7.8 5 {4 ¢ B
ACT-GAPDH-ITSHIF ER IR DIF51] , BRHEF 51
K H968 bp. PHEFSITEMEGA 61 R HI4RH1:
(Neighbor-Joining)t4 i Z 5L R EX RGE A BRE, H
JE{H(bootstrap replications)i% 471 000, LAMonilochaetes
infuscans CBS:869.96 4N
REFIXHH R E R E A EE M

SR PR 22 A BORTE O E IR 1 442075
RN T — 2 5 H 3T (DMSO) FH B il i B
W, SRS AR 5 5 R C I RS Vi BE A 2 A 5
R (F2). BUNEALRY4 mmii L wDF, Fpp
TAFRERE A, DIAIR R 35 a2 5L XT R
I3, FEA IR T B RE IR LAY 2/3 /N
R ORI VR B il 3 FDPS 7.05
TR RE S FE . ECso S 1655

1.6

2 20MREFIFIT26FTO0E MR INEEMERE

Table 2 Inhibitory concentrations of 20 fungicides against strains T26 and T60 pg/mL
o T26RH T60RI Pk
1 2 3 4 5 1 2 3 4 5

VTN 4 6 8 10 12 4 6 8 10 12
ik FH s 0.064 0.160 0.400 1.000 2.500 0.16 0.40 1.00 2.50 6.25
AL HIR R 80 100 120 140 160 60 80 100 120 140

F IR MR RRER 4 8 16 32 64 7 9 11 13 15
T 0.064 0.160 0.400 1.000 2.500 0.16 0.40 1.00 2.50 6.25
WA Pk T i 0.008 0.040 0.200 1.000 5.000 0.04 0.20 1.00 5.00 25.00
ZAUET 3 5 7 9 11 7 9 11 13 15

WE 4 T iR 0.5 1.0 2.0 4.0 8.0 1 2 4 8 16

T M 0.064 0.160 0.400 1.000 2.500 0.16 0.40 1.00 2.50 6.25
Dk fif frie 0.0125 0.0250 0.0500 0.1000 02000  0.025 0.050 0.100 0.200 0.400
d-HriEN 40 50 60 70 80 40 50 60 70 80
lLiFy 40 60 80 100 120 80 100 120 140 160
W R 40 50 60 80 90 40 50 60 80 90
BEERAT R R 30 40 50 60 70 30 40 50 60 70
KR H ik 60 70 80 90 100 60 70 80 90 100
IR T 30 40 50 60 70 30 40 50 60 70
JUT Rk 20 25 30 35 40 25 30 35 40 45
EZ7ik 5 40 60 80 100 120 40 60 80 100 120
T 30 40 50 60 70 30 40 50 60 70
B PR 80 100 120 140 160 40 50 60 70 80
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21 FrERRENERRRERENSBESHEN
FATRIZR BARLAG A Jp b (v, 22 e AR AR SR i

PAM-IREM- S ki i 2, S EsUR A ®, sy

I, B2 B/ IKL(E 1 ().

)

KRS BRI T o8, Zkalife
J&, MERMREEESRR AR IREE, 200
ZNT26FITO0, T26MARRIAEIRAGEKE, &
THT R 7% DR AR R E(IRT1(b))s TOORTHRARIAI L2 IR
P, IR 25 2K, Wl 22 ok B ekl
1(¢))o

~—

(a) HEIERHER; (b) B AIT26HR; (c) /BRI T60HE Ik
E1 FrREFRHEBLZHFEREFRRE S BACHEENEERS

Fig.1 Field symptoms of tea anthracnose and colony morphology of the isolated pathogen

2.2 HREENERNE

Bt BRI A H(BI2(a)), T26 Rtk YL
4 df5, FHALRT I 8 AR BE(E2()); T60REE
1RUAIT3 dfe, G54 T WA R (EI2(c)). H2FH
T26 B Bk AT 60 B £k 19 45 i B0 1% & 9 i Ik 5

@ : (b)

l (©) ‘

FHIRIAEIRAR L. (HTOORI B TEA T261Y 35 , 1RG5 %
T I AL, SR REACR . PRI EOE A -
H B HE O T - IR RN R R A RRAE— 3, GRS
T26 5 BRI TOO R BRI A B A T

(T I82; (b) T261E8k; (o) TOORIk
E2 fRIEET26F0TO0R Mk BF N E L5
Fig.2 Pathogenicity test of T26 and T60 strains

23 HFEENEE
2.3.1 RERBANEELEH

FPRT26 FITO0M) /3 A Ef B, RAnft, [RIE:
¥, RKumlEIE(#3), Hrr, T26w kKN
49(10.5~18.8) umx(2.9~5.6) um(&13(a)), TEOE kLI
AT AR INR(14.3~25.6) umx(3.1~6.7) um(E3(b)). 43
IS 5 I T e B AR R8T, 028 40
Ay B T26 I T 6O kN B B -

(a) (b)

10 pm 10 um

(a) T26FARITEALT 5 (b) TEORI BRI AE AT
E3 EHKT26FNTE0RI 7 M FRIFS

Fig. 3 Conidia morphology of strains T26 and T60
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2.3.2 RRANHSTEMFER

FFRT26 FIT60ZITS . ACTHIGAPDHAEER T
FEXT e, RIS JE s i) e 90 [ A o
WY P8 AL ZENCBUE T, T26 B HEIITS . ACT
M GAPDHIT A & 5% 735l HPQ164377 .
PQ203161F1PQ203159; T6OHFRAIITS ., ACTHI
GAPDHIF A W& %54 5 HPQ164378 .

PQ203162F1PQ203160, 1E+% A4 a1 14 T ik
A B JE BB R, A Monilochaetes  infuscans
CBS:869.96 5 M, #yEEE TACT-GAPDH-ITS1 £ 4
FRIK R GEIEAR . 45 2R (1814)R M T26 i #Rk FIT60
T R 55 SR A 8 0 (Colletotrichum firucticola)sR
N G AE ML, K E R T26 1 T60
U R A AL

Colletotrichum fiucticola CBS 113000

T26

T60

Colletotrichum fructicola CBS 113010

Colletotrichum gloeosporioides CBS 100471

olletotrichum gloeosporioides CBS 129943

99

100 Colletotrichum camelliae CBS 125502

9 Colletotrichum camelliae LF898

99 Colletotrichum kahawae CBS 114499

9N Colletotrichum kahawae CBS 115194

Colletotrichum boninense CBS:128526
100 [ Colletotrichum boninense CBS:129831

76

100 Colletotrichum karstii CBS:128550
100 |~ Colletotrichum karstii CBS:129822

Colletotrichum acutatum CBS:113007
1001 Colletotrichum acutatum CBS:113009

100 Colletotrichum fioriniae CBS:124958

100 Colletotrichum fioriniae CBS:127600

Colletotrichum cliviae CMM3808

100 I_| Colletotrichum cliviicola CBS 125375
98

Colletotrichum cliviicola CBS 133705

]
' 0.05 !

Monilochaetes infuscans CBS:869.96

H A5 1RL0.05 37 2P R A1 B 189 g 100 B HF RSP AT S 42 1 e
El4 ETITS. ACTHIGAPDHERGZHRIERE ARGt (L

Fig.4 Phylogenetic tree of Colletotrichum based on ITS, ACT and GAPDH genes

2.4 20 REFIXEERINEEM
HHZR3ATH, 2084 BRI By R i S SRz 8]
MFE T R R IR, MOCREE S, R
PR TR EAG TSRO0, o AR [RIR B R1 Y 7
NZEFER . 10F LR TR X AR T26 I ECsoff
JEFI2N0.03~166.95 mg/L, XFT60RIECsofE it Fl N
0.07~148.72 mg/L, Hirfr, BREEE A RSCRSAT
XJT26. T60OHJECsofE435150.03 . 0.07 mg/L; ik
P BRI AT 25 W ) T R T26 I T AR R 2, ECso
48 53°40.36. 0.62 mg/L; K T60H & iE

PRI 1) 2 H ARk P AT Tk R PRI, ECsofELZ301)
490.29. 0.57 mg/L. 10F0A= P14 B AR T26 1)
ECsoffi i Fl 4741.59~158.61 mg/L, XJT60RIECsofH
TLFE41.84~103.15 mg/L, JL T BB SUR it
I, %IT26. TOORJECsoE 37 441.59. 41.84 mg/L;
X BRTAR T2 6 BRI P U (A A 9 . 2R D s D
FEER T 2RHTE 2, ECsoftifr 1 h64.69. 66.10.
70.39 mg/L; X} MK TOO B 7 P A (1) A Wk e A% 7
RKPER . RNEE A FH, ECsofdsr 3l
7039, 70.57. 72.60 mg/L.
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Table 3 Toxicity of 20 fungicides to strains T26 and T60
T26 T60
X T S Y
A iR if;ﬁ/) ;\E;; 9594 {1 I NI if;ﬁ/) ;\E;; 950 B {1 I

VRLETIN Y=1.784 1X+3.355 8 835 09622 7.3346~9.502 4 Y=2.493 3X+2.947 8 6.65 09699  59316~7.4642
ik Y P Y=0.765 4X+5.344 3 036 09744 0.2527~0.498 7 ¥=1.295 0X+5.311 4 0.57 09714  0.3891~0.8490
TR EFIRER Y=3.8219X-3.4944 16695 0.972 8 148.496 7~187.694 7 Y=2.466 6X-0.3584 148.72 0.9707 128.133 3~172.612 1
R RA R Y=0.988 3X+3.374 1 44.18 09664 28.8765~67.5803 Y=2.287 0X+2.646 0 10.70 09371  9.5512~11.9842
g Y=0.662 4X+5.135 9 0.62 09894 0.4965~0.783 0 Y=1.067 2X+4.407 9 3,59 09217  1.506 7~8.5432
WA i 17 T Y=0.464 4X+4.931 3 141 09778 0.679 1~29107 Y=0.418 6X+5.223 8 029 09871  0.181 6~0.469 6
TR Y=1.279 7X+3.703 5 10.31 09927 9.4043~11.2960  Y=2.6953X+1.943 6 13.61 09835 12.6152~14.689 8
I 4 A Y=0.693 1X+4.486 7 550 09949 4.6832~6.467 4 Y=0.894 9X+4.663 6 238 09731 1.765 2~3.198 6
SR Y=0.608 8X+4.738 7 2.69 09869 1.7552~4.1128 Y=0.855 8X+4.681 2 236 09545 1.3611~4.0852
R f friz Y=1.290 6X+6.950 3 0.03 09706 0.022 7~0.041 9 ¥Y=1.360 5X+6.481 3 0.07 09843  0.066 5~0.099 9
d—FTEEH Y=1.843 4X+1.422 8 87.20 0.9498 73.138 8~103.9570 Y=3.0523X-0.8175 80.52  0.9948 76.8123~84.409 5
UiFCE Y=1.410 1X+2.2350 91.36 09621 79.3846~105.1527 Y=1.596 8X+1.8827  89.57 09318 76.448 4~104.954 1
MR Y=0.762 6X+3.576 2 73.61 09767 67.4879~80.2976 Y=2.961 1X-0.878 5 96.66 09811 85.5903~109.1555
WANEAZ T 2SBIAE R ¥=2.271 5X+0.803 4 70.39 09902 65.1156~76.0854 Y=2.271 5X+0.8034  70.39 09902 65.1156~76.085 4
KA H ik Y=4.7293X—4.468 3  100.47 0.9930 96.440 6~104.670 7 Y=3.7195X-2.4891 103.15 09866 97.0582~109.6177
IR W ] Y=2.919 7X-0.314 5 66.10 09814 59.9705~72.8555 Y=2.0657X+1.1813 70.57 09667 60.938 3~81.721 4
JUT 3N Y=4.261 1X-1.898 4 41.59 09613 36.1530~47.8343 Y=4.3529X-2.058 5 41.84 0.9908 40.018 0~43.736 6
ZHHR Y=1.177 8X+2.618 2  105.27 0.9563 87.958 6~125.987 6 Y=2.169 8X+0.806 8 85.61 0.9276 70.9589~103.291 1
FH Y=1.937 0X+1.492 5 64.69 09970 62.3280~67.1377 Y=1.208 5X+2.7509  72.60 0.9751 63.6355~82.8336
WS MERER Y=2.4453X-0.3804 158.61 0.9711 142.162 5~176.9593 Y=2.962 4X-0.556 4 75.10 0.9980 73.2222~77.019 8

T AR EORIEAR  XFIRA B 0 HfE

3 HSIie

OIEP R E G HE R HZ—, BRI
T RIRA100%5), i FHIFIR AR G205,
ANRF RS AR BOR 2R K, FEES R
JEIR A BTIRECA RME, DRI, WA R R e S
RS, FFREB IR 250 ST R PR T . R
FHB— I A LSRR S ITS P i T B 5 5 T
HORIHFE R . L85 B AL R e 2
FER R GEHF AR 7 1 S FLIR RN OC R 3R
MM e, Hir, BRITSAM, ACTHIGAPDHY:
DR S0 DR TR B R SR, BT b X 43 AN [+
AR S0, AAIFFE NHS ST TH A A i H 43
BAb 2L SR TR T26 FIT60, LB 2= LA
KITS . ACTHIGAPDHF I RGEIEAR I, W I
W E R R ISR (C. fructicola) . {BERET26F1
T60HIEUE FI AR . HF PR T REJE AN R BERELE H SRk
B2y e i T RAESER SRR, REGRAAE S, o
AR, R AR, FEIek
s O RN, SEOIE TR YLEE
J1H B2z F 13,

AR BT A 9 T e DR S B 1) T B
B HAT N R B0% 1 AR TR R Rt e, X
[EPRS HER 1 3 R, SR, FR = FHF Biiia 250
JELI BB i B, AR AR A JL T R
i, A2E R P T R A AR . I A . R
ik FF PR S o ol JHLC v e T G AT e
R Z A FERIS), YRR, EE N
BR AN 2P 2R RO BT, AT FH T 28 B I 14T 1)
BiyAUS 101, SR , ST AR S 7 15 T 2 M
P ARG, ST 2 R AR R R
AHIFFE T E T 1014k 27 3% TR 5 A 108 A= 4 4% 7 57
3 I X6 S I TR SR A 3 45 6 7R TR PR T26 A T60
FRRE TS, S5 RR 2R A 2GR & i 4
HRCR AT, X T26. T60RYECs{E4351°40.03 . 0.07
mg/L . WK F Jie 1 Sy 855 W5 14a— i FFY 5 £ it 410 461 551
(DMDZESRIEF, AT TP o 22 A (S B AR &
B, SECHMERESZ AR, DI I R AR 0T,
FEVR, ATk FEY A s 0 s e i 7 S 174400 8 90 et
I, H5ERBEM  ARFEIR A EA 2,
AR5 LT RS i 4, XJT26. T60RJECso
Iy 41.59, 41.84 mg/L, JL T BBHE L HZ M
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AR L. DNA RS2 T VG S 25 e A A FH S 190
AHITFE e B2 AT B RS HR 5T T 2R AR 73 5 H )2
A SRR R A B A R R PR A B s, S LAERT
FEROPWGEE AN, X AT REEHIH IR s B A R TR
Xt 24500 A RS E AN R TS, (B AR R B
R T s T TR R W A% T SR T AE ZR R 40 B R T26 A1
TOO R RN TG PR, AT LVRAN A P Bl 36 245 77
M RIREE . TR, AR B ] A R R i
HE, B Pia SR BA I i E AR,
LRE LA EOIEEER, ARG AL T SR T8
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