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Toxicity of nine triazole fungicides to Botryosphaeria dothidea
and their control efficacy on apple ring rot
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Abstract To get effective fungicides for apple ring rot control, nine triazole fungicides were tested for their indoor
toxicity to Botryosphaeria dothidea , the safety for apple tree growth and field control efficacy. The results showed
that difenoconazole and fluosilazole exhibited highest toxicity to B. dothidea , with ECs, values of 0.107 pg/mL and
0. 140 pg/mL, respectively. The second was epoxiconazole, propiconazole and hexaconazole, with ECs, values of
0.220 pg/mL, 0.238 prg/mL and 0.452 pg/mL, respectively. In the field experiment, fluosilazole (57.1 mg/kg) ,
propiconazole (166.7 mg/kg) and difenoconazole (66.7 mg/kg) showed the highest control efficacy on apple ring
rot. In 2018, the control efficacy before harvest was 84.75%, 83.66% and 82.05%, respectively, and 30 days
after harvest was 73.33%, 73.33% and 68. 33% , respectively. In 2019, the control efficacy before harvest was
82.25%, 87.66% and 87.41%, respectively, and 30 days after harvest was 75.41%, 70.49% and 73. 77%,
respectively. At the same time, none of the tested fungicides had any adverse effect on apple growth, and was
safety for apple ring rot control.
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Table 1 Indoor toxicity of nine triazole fungicides to Botryosphaeria dothidea

2551 ECo(95%CL)/ MM ECo©5%CL)/ gm0 HRAK

Fungicide pgemL ! Relative toxicity pgemL ! Relative toxicity (,hrsqiuare Corrc'la'tlon
(df=3) coefficient
teﬁfﬁfiiok (0.5525i5640) 3. 029 (26.422;51;.819) 6.302 0- 359 0.9972
diifi?:izgie (0.0$g}jz 128) 16.364 (2.9é§:?2%778) °0. 049 0 124 0.9928
ﬂiiﬁifie (0.1;;jfg?149) 12,507 (3.4ngfi%811) >4 903 0. 203 0.998 8
triﬁuﬁ?ile (1. 6318.1511. 872) 1. 000 (49. 4Z;jg§ 586) 3. 878 0228 0-998.9
mcitflrf()lc (1. 2/110.54211. 866) 1151 (76. Oééiégg 608) 1.000 0335 0- 9840
pr()?jj::i()lc (0. 2007.34308. 274) 7357 (5. 0975’?«6; 790) 31725 0- 089 0.9948
ik L2t 1. 374 12,834 &, 233 0. 078 0.994 7

myclobutanil (1. 108~1. 464)

(30. 102~60. 952)
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453K 1 Table 1(Continued)
2 ECs0(95%CL)/ XM AEE  ECs(95%CL)/ MM/ RGO LS
Fungicide geml ! Relative toxicity ygeml ! Relative toxicity Chisquare Correlation
ek et df=3 coefficient
) A i 0. 452 17.173
. 874 13. 054 b I . 991 1
hexaconazole (0. 373~0. 547) 5.8 (10. 859 2~27. 159) 309 033 0-99
FRIA 0. 220 - 11. 284
epoxiconazole (0. 186~0. 260) 7959 (7.346~17. 334) 19. 866 0. 386 0.993 3
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Table 2 Safety evaluation of four triazole fungicides to apple trees

o o ARG Fi %51 /em  Branch length
2 AL Y - ‘
Fungicide ;;ilc(:n ‘Dosrage of. ';"j: ué«i"iﬁ o ﬁéﬂ]l .

active mgredlent e el Cligtzin IVEINE0RS
30 % R M WP triflumizole 30% WP 3 000 100. 0 (62.13+0.64)a  (80.73%1.25)a (81.16=+2.27)a
1 500 200. 0 (59.2243.74)a  (81.58+1.57)a (81.31%1. 49)a
750 400. 0 (59.5142.57)a  (79.02+3.27)a (80.7840. 67)a
50 % M- WG metconazole 50% WG 3000 166. 7 (61.67+1.86)a  (80.13%+2.53)a (81.560. 96)a
1 500 333.3 (60.5240.40)a  (77.1243.5Da (80. 46+2. 21)a
750 666. 7 (60.33+2.33)a  (79. 00744, 62)a (81.334+2.90)a
25% LM SC hexaconazole 25% SC 4 000 62. 5 (61.47+3.52)a  (81.77%1.50)a (81. 89=+2.78)a
2 000 125.0 (61.10%4. 00)a  (79.53%5.37)a (79. 4842, 25)a
1 000 250. 0 (59.1743.59)a  (81.13%+2.54)a (78. 48=+4. 23)a
12. 5% AFme SC epoxiconazole 12, 5% SC 1 500 83.3 (59.59+1.56)a  (79.9345.10)a (80.23+1.19)a
750 166. 7 (59.56+4.58)a  (81.93%+2.89)a (79.93%4. 7Da
375 333.3 (58.8942.73)a  (78.19+3.55)a (78.0242. 70)a
X H& Control = = (62.134+2.61)a  (81.84+2.02)a (81.91+0. 78)a

1) B I+ FR 22 | RIS BOHR f AR ] 7B R TE 0. 05 JK-F B2 AR . 5K 3 [Al.

Data in the table were averaged=SD, and the same letter indicated no significant difference among data in the same column, the same as in table 3.

2.3 9 i = M SRR I X 2 R A SUR Y H 18] B 3L
M2 3 Al LUE ARl g R h L, 9 Fh =ik
AN TR ) 0T 7 SR SO T2 3R I — 1Y ]
ARG Z (0] S AR Z M A AE 25 5 . #E 2018
4,400 g/LaaEmk EC(57. 1 mg/kg) .250 g/L N
s EC (166. 7 mg/kg) F1 10% 7 ik F 3wk WG
(66. 7 mg/ke) WSS E0E B AU F =, SR SR
WeHT 25 R 84. 75%.83. 66 % H1 82. 05 %, K J5 30 dBj
By A 73.33%6.73. 33% F1 68. 33%, 50 %0 M mk

WG B NEE A (B3 166. 7 mg/kg Vi FE Wit
AR B RATHIER IS 30 d Bi&ksr 51k 80. 46 %%
1 66.67%., IHAb, 430 g/L [ M EE SC(143. 3 mg/
ke 12. 5% L EAME SC (83. 3 mg/ke) . 12. 5% JiF H&
ME(62. 5 mg/kg) .30 %6 Fi & WP (100. 0 mg/kg) I
25000 ME i SC(62. 5 mg/kg) 1 K Hif Bl 48 43 il b
78.76%6.78.32%.75. 67% . 74. 03% F1 73. 47% K )5
30 d B @ T 60.00%, 7E 2019 4F, Y FRME K
Pk FFY PSR TR SR P T 7 SR S0 1) 917 28867 81 i = R



47 5 2

SR - 9 Fob = WA TR R0 S SR A L0 T 1R 2 7 B IR B2

o 247

R4y 87. 66%.87. 41% il 82. 25%, % )5 30 d
SRR 70, 49% . 73. TT% N 75.41% . BLAN, I A
TR | I B SR B R ()R TR i T 70. 00%%

KIG 30 d Bisg e T 65.00% ., Z54 5Br B4R I %)
P TR FEURE e | TR A s TR T P e o S SR 4 S0
B BRI R

R399 MEREFXERLLURAY HE EIR

Table 3 Field control efficacy of nine triazole fungicides to apple ring spot
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. Dilution Dosage 2018 2019
Fungicide . . — = — =
ratio of active SR SJ5 30 d SRR SRS 30 d
ingredient Before harvest 30 d after harvest Before harvest 30 d after harvest
4 L ks SC
30 g/L. JRMERE S(/ﬁ 3 000 143. 3 (78.7644.35)ab  (66.67=£5.44)ab  (71.90=%2. 07)be (65.57%8. 25)ab
tebuconazole 430 g/1. SC
10 767Kk H 2Rk WG
L7 .054+5.17 . 33+6. L41E1. N =
difenoconazole 10% WG 1 500 66 (82.05F5.17)ab  (68.334=6. 38)ab  (87.41F1.98)a (73.77=5. 36)a
400 g/L fafiEmk EC
+ +5 a . 25%+2. . 4146.
flusilazole 400 g/L EC 7 000 57.1 (84.75+1.49)a (73.33=+5.44)a (82.25+2. 33)a (75.41%6. 28)a
0 /34‘"'1;
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O/ - N
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> N b
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12. 5% IE Mk ME
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