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Table 1 Profiles of tested fungicides
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Table 2 The efficacy of thirteen chemical fungicides on mycelia growth of Colletotrichum

gloeosporioides L-3

SEFEH

Common name

%,ﬁﬂjfﬁﬂ} (%)" Inhibition rate of mycelia (%)

1,000 pg a.i/mL 100 pga.i/mL 10 pga.i/mL 1 pga.i/mL
POTHIE Benomyl 92.84 £ 0.08 91.60£0.09 9143+£0.09 78.79+0.13
F lﬁl %35 Thiophanate-methyl 85.39+0.11 84.24+0.12 72.82+0.14 4541+0.16
PR A Tetraconazole 89.78 £ 0.10 81.58+0.12 51.18+0.16 10.84+0.10
H A Tebuconazol 100.00 £ 0.00 100.00£0.00 77.15+0.13 59.95+0.18
'rﬁ P Al Difenoconazole 100.00 £ 0.00 100.00+0.00 75.14+0.14 61.20+0.15
FIjusy  Pyraclostrobin 100.00 + 0.00 75.10+0.14  55.15+0.16 51.43+0.16
fHF sk Azoxystrobin 24.11+0.14 20.99+0.13  15.98+0.12 12.07+0.10
ﬂi?[ﬁi/ Fluazinam 89.37+0.10 80.96 +0.12 81.45+0.12 80.54+0.13
TuEWH Iminoctadine 86.37+0.11 72.64+£0.14 59.31+0.16 43.75+0.16
Qﬁ’ﬁﬁﬁi Dithianon 56.32+0.16 28.73 £0.15 17.13+0.12  7.44+0.08
Carbendazim +
pIgs U ZAoencazim 94.96+0.07  89.11+0.10 87.92+0.10 78.78=0.13
Tetraconazole
Kasugamycin
hydrochloride
g [
Hufeh 155 hydrate + 100.00+0.00  100.00+0.00 89.62+0.10 78.56+0.13
carbendazim
g Diianon 7335+0.14  6622+0.15 58.67+0.16 20.63=0.13
ﬁ)ﬁ b pyraclostrobin ' ' ' ' ’ ’ ) '

71 R = S i — SRR | SHERE PR X 100%
Note 1: Inhibition (%) = (growth on PDA without chemical —growth with chemical) / growth without
chemical x 100%
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Table 3 The efficacy of thirteen chemical fungicides on mycelia growth of Colletotrichum

gloeosporioides F-8

AT

Common name

[k iz (%)" Inhibition rate of mycelia (%)

1,000 pg a.i./mL 100 pga.i/mL 10 pga.i/mL 1 pga.i/mL
BUTHTE Benomyl 100.00 + 0.00 91.94 +0.09 91.62+0.09 77.92+0.13
FIEL 2[5 Thiophanate-methyl ~ 88.81+0.10 89.07+0.10 7690+0.13 53.23+0.16
PR Tetraconazole 89.80 £ 0.10 81.37+0.12 53.25+£0.16 5.92+0.07
H A Tebuconazol 100.00+0.00  100.00+0.00 88.86+0.10 70.59+0.14
?ﬁ T F] Difenoconazole 100.00+0.00  100.00+0.00 88.41+0.10 70.00+0.14
FIjusy  Pyraclostrobin 100.00 + 0.00 77.80+0.13  56.32+0.16 44.93+0.16
fHFEY Azoxystrobin 62.06 £0.15 46.71+0.16  3544+0.15 34.51+0.15
?}i—ﬁ[ﬁif Fluazinam 89.38 £0.10 82.67+£0.12 81.83+0.12 80.43+0.13
F.J%?Eigl Iminoctadine 78.35+0.13 73.94+0.14 67.70+0.15 48.69+0.16
ﬁﬁﬂﬁﬁi Dithianon 50.97 £0.16 27.02+0.14 1440+0.11  293+0.05
Carbendazim +
prspapuE  ZAOCNCazT 95.04+0.07  89.70+0.10 88.84+0.10 75.86=0.14
Tetraconazole
Kasugamycin
hydrochloride
g I+
BAFBEDY  drate + 100.00£0.00  90.92+0.09  90.76£0.09  79.81+0.13
carbendazim
S Dithianon +
i A , 86.71+£0.11  79.99+0.13  73.84+0.14 46.04=0.16
pyraclostrobin
ﬁ%t 1: %Hﬁiﬂﬁﬂ}” = GHIHAS phan= 7 — SERRCRI PR 8 ) | B A e < 100%

Note 1: Inhibition (%) = (growth on

chemical x 100%

DA without chemical —growth with chemical) / growth without
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Table 4 The efficacy of thirteen chemical fungicides on mycelia growth of Colletotrichum

gloeosporioides L-10

%@ﬂ%@ ¢ Eﬁﬁﬁﬂﬁjﬁ“‘ (%)" Inhibition rate of mycelia (%)
Common name 1,000 pg a.i/mL 100 pga.i/mL 10 pga.i/mL 1 pga.i/mL
i Benomyl 84.39+0.13 84.31+0.13  84.15+0.13 83.53+0.15
FIEL 205 Thiophanate-methyl — 86.22 +0.12 81.59+0.14 83.49+0.13 69.64+0.16
PYJuF] Tetraconazole 100.00£0.00  84.15+0.13  67.31+£0.17 30.49£0.16
HPuF|  Tebuconazol 100.00£0.00  100.00+£0.00 79.95+0.14 66.40=0.17
?\3]:_51& fall Difenoconazole 100.00 = 0.00 88.80+0.11 77.61+0.15 67.10+-0.17
FIJusy  Pyraclostrobin 97.55+0.05 81.93+0.14 68.30+0.16 52.95+0.18
FHFS7 Azoxystrobin 58.71£0.17 38.89+0.17 3527+0.17 36.44+0.17
R Fluazinam 88.68 +0.11 87.21+0.12  8423+0.13 82.09+0.14
JIEAREl Iminoctadine 74.60 = 0.15 73.05+£0.16  52.12+0.18 27.15+0.16
ﬁﬁﬂf@l Dithianon 73.53 +0.16 35.88+0.17 23.71+0.15 5.04+0.08
- Carbendazim +
PAS5 DA 100.00 + 0.00 88.24+0.11 86.31+£0.12 83.45+0.13
Tetraconazole
Kasugamycin
iy fydrochloride 86.18£0.12  8497+0.13 86.06=0.12 83.71 £0.13
1 < hydrate + . . . . . . . .
carbendazim
. Dithianon +
AT A
’ﬂ?ﬁﬁ“ e pyraclostrobin 83.90+0.13 76.78 £0.15  56.83+0.18 29.19+0.16

R AT = (IR R e — AR R ) /SR RS < 100%
Note 1: Inhibition (%) = (growth on PDA without chemical —growth with chemical) / growth without chemical
% 100%



126

AT~ 13 FEREAEIIMYHR O F-11 DV paRad

LR H PURAH Y33 B (2014)

Table 5 The efficacy of thirteen chemical fungicides on mycelia growth of Colletotrichum

gloeosporioides F-11

&;;ﬁ:ﬁnfﬁuﬁs (%)" Inhibition rate of mycelia (%)

FHIF R ©

Common name 1,000 pg a.i./mL 100 pga.i/mL 10 pga.i/mL 1 uga.i/mL
BifHE  Benomyl 100.00+0.00  100.00+0.00 100.00+0.00 67.43 +0.17
FI5L %5 Thiophanate-methyl — 86.57+0.12  88.06+0.11  48.46+0.18  9.55+0.10
PR Tetraconazole 74.15+0.15 53.67+0.18  30.59+0.16 12.34+0.12
HH P ] Tebuconazol 85.99 +£0.12 84.92+0.13  71.37+0.16 58.09+0.17
ﬁjﬁd alll Difenoconazole 83.70£0.13 74.51£0.15 68.25+0.16 59.33+0.17
[Ijus  Pyraclostrobin 85.17+0.13  6627+0.17 60.48+0.17 3831+0.17
@S Azoxystrobin 41794017  3323+0.17 29.80+0.16 23.68+0.15
R Fluazinam 59.26+0.17 59.58+9.17  59.75+0.17 59.95+0.17
WEYS  Iminoctadine 38.86+0.17  3542+0.17 21.06+0.14  4.03+0.07
Jfififil  Dithianon 4424 +0.18 29.11+£0.16 18.05+0.14 3.82+0.07
I A %::g‘zzifzﬁj 100.00£0.00  100.00£0.00 100.00+0.00 49.70%0.18

Kasugamycin
HBREI T E?gﬁgfehfﬂde 100.00+0.00  100.00+0.00 100.00 £0.00 83.42+0.13

carbendazim
o E;Ejggg;m 7344016 5740£017 4627018 26.650.16
e x 100%

L I = RS — ST AR | S

Note 1: Inhibition (%) = (growth on PDA without chemical —growth with chemical) / growth without
chemical x 100%
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Table 6 The disease severlty rating survey of testing fungicides on control of coffee anthracnose
caused by Collectotrichum gloeosporioides on mature branches in the field test

P A

Fungicide and its dilution rate

B ER e

Investigation date

B2' B4 K1 K2 ck
0 20 £ 17.68% 30 + 791 33 + 1605 28 £2253 23+ 16.05
7 25 £ 1696 44 + 1025 38 £ 1351 30 + 1696 36 * 18.51
14 38 +21.97 61 £4.18 56 £ 894 46 + 1245 44 * 2485
21 41 £ 1851 65 % 7.07 54 %1294 50 + 1696 50 * 24.75

ﬁz;t B2 0 B E R 2,000 ISF;[ PB4 BRI 4,000 ff 3 K12 BB E ISR 1,000 (5 5
%‘F,EFLE 1577 1,000 [‘Fﬁ s ekt a:]‘E'FJ“” °
R %= CUIDN x BRI, @ x R x 100
: B2, Benomyl diluted 2,000 x; B4, Benomyl diluted 4 ,000 x; K1, Kasugamycin
hydrochloride hydrate + carbendazim, diluted 1,000x; Kasugamycin hydrochloride
hydrate + carbendazim, diluted 2,000 x; ck, check.

: The disease severity rating was based on a scale of 0 to 4: 0 = healthy branch; 1 = 1 to 25
% necrosis on branch; 2 = 26 to 50 % necrosis on branch; 3 = 51 to 75 % necrosis on
branch; 4 = 76-100 % necrosis on branch. A disease severity (DS) for each replicate was
calculated using the formula: DS % = X (nd) / T, where n = number of leaves in each
rating, d = disease rating (0 to 4), and T = total number of branches in each replicate.
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Table7The disease severity rating survey of testing fungicides on control of coffee

anthracnose caused by Collectotrichum gloeosporioides on young branches in the field

test
ot S| A
f Fungicide and its dilution rate
Investigation date
B2 B4 K1 K2 ck
0 17 £ 13.51° 33 £9.08 24+ 17.1 22 + 7.58 21 £ 19.17
7 19 + 1432 32975 36 +9.62 23 + 7.58 41 + 19.17
14 28 * 16.81 49 + 114 46 £ 114 44 £ 6.52 48 + 19.24
21 31 £ 13.87 63 £+ 908 52 758 49 + 9.62 52 + 2049
ﬁéf VB2 BHE R 2,000 |‘ﬁ ; B4 F)Jﬂ:s‘ﬂ%?ﬁ % 4,000 PFF] s K1 Fa PR E 15575 1,000 |‘ﬁ ;

§;,EFJ/E I35 781,000 [‘f, ;ck:
R % =X (R x ORI,/ (4 x SRR x 100
: B2, Benomyl dlluted 2,000 x; B4, Benomyl diluted 4000 x; K1, Kasugamycin
hydrochloride hydrate + carbendazim, diluted 1,000x; Kasugamycin hydrochloride
hydrate + carbendazim, diluted 2,000 x; ck, check.

a:j-ﬁf

K-

o

. The disease severity rating was based on a scale of 0 to 4: 0 = healthy branch; 1 = 1 to 25

% necrosis on branch; 2 = 26 to 50 % necrosis on branch; 3 = 51 to 75 % necrosis on
branch; 4 = 76-100 % necrosis on branch. A disease severity (DS) for each replicate was
calculated using the formula: DS % = X (nd) / T, where n = number of leaves in each
rating, d = disease rating (0 to 4), and T = total number of branches in each replicate.
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Discussion of Fungicides for Controlling of
Colletotrichum gloeosporioides on Coffee

Shiou-Ruei Lin'  Jia-Ru Dai' Sih-Ying Huang? !k-Isiang-Yun Chien’
Shih-Hao Weng® Jian-Hsing Shiau’ Yu-Ju Huang®™ Chui-Feng Chiu’

Summary

Coffee anthracnose not only infects coffee leaves and branches but fruits. If there is no
control on coffee anthracnose, it would reach over 70 % yield loss. Four testing isolates, L-3, F-8,
L-10 and F-11, from Plant Protection Lab of Tea Research and Extension Station were identified
as Colletotrichum gl oeosporioides by molecular biology. Testing the efficacy of five testing
isolates mycelium growth by thirteen fungicides registered on controlling tea brown blight. The
result showed Tebuconazole, Difenoconazole, Benomyl, Fluazinam and Kasugamycin
hydrochloride hydrate + carbendazim could reach 50 % inhibition rate to all four testing isolates.
However, four testing isolates showed low sensitive to Azoxystrobin and Dithianon. In the field
trail, Benomyl diluted 2,000 times and Kasugamycin hydrochloride hydrate + carbendazim,
diluted 1,000 times could inhibit coffee anthracnose.

Key words: Coffee anthracnose, Benomyl, Kasugamycin hydrochloride hydrate + carbendazim,
Fungicide
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