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Joint-toxicity of mixtures of pyraclostrobin with difenoconazole
against Alternaria solani and effect of their synergistic
mixture on potato yield
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Abstract: In order to clarify the synergistic interaction of pyraclostrobin and difenoconazole against
Alternaria solani the toxicity of pyraclostrobin difenoconazole and their mixtures at different ratios
against Alternaria solani was determined by mycelial growth rate test and conidial germination assay

the joint-toxicity of the two fungicides was assessed with Wadley formula and the efficacy in
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controlling potato early blight and the effect of their synergistic mixtures on potato yield was assessed
through the field trials. The result showed that the mixtures of 1:1 2:1 3:1 4:1 5:1 1:2 and 1:5
exhibited synergistic interaction against the mycelial growth of A. solani the synergistic effects of the
1:2 mixture was most obvious with synergistic ratio ( SR) of 2. 05 and the 1:2 mixture exhibited
additive effect against conidial germination with SR of 1.29. The result of field trials on controlling
efficacy showed that the tank mixture (1:2 W/W) exhibited significantly higher efficacy in
controlling potato early blight than single agent alone with the same rate of application and the other
common fungicides and the mixture gave 46. 8% of the yield increase ratio of potato significantly
higher than that given by the fungicides as control.
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Table 1  Inhibitory action of pyraclostrobin-difenoconazole mixtures against mycelial

growth of Alternaria solani

ECyy( th) / ECy,( ob) /

Fungicides M ass ratio ( wg/mL) ( pg/mL) SD SR SD
pyraclostrobin ( P) — — 1.301 9 0.177 6 — —
difenoconazole ( D) — — 0.309 4 0.010 0 — —
P+D 1:1 0.498 0 0.309 3 0.009 4 1.61 0.05
P+D 2:1 0.639 4 0.3527 0.009 1 1.77 0.09
P+D 3:1 0.745 1 0.460 8 0.015 4 1.55 0.01
P+D 4:1 0.8273 0.447 6 0.012 6 1.76 0.14
P+D 5:1 0.8929 0.5228 0.006 1 1.61 0.12
P+D 1:2 0.407 8 0.201 2 0.005 6 2.05 0.03
P+D 1:3 0.373 9 0.265 3 0.002 3 1.44 0.04
P+D 1:4 0.356 2 0.258 9 0.007 8 1.41 0.01
P+D 1:5 0.345 3 0.228 8 0.004 8 1.55 0.01

( Note) : EC5y( th) : ( Theoretical value) ECs,( ob) : ( Observed value) o
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Table 2 Inhibitory action of pyraclostrobin-difenoconazole mixtures against

conidial germination of A. solani

EC5o(th) / EC5y(ob) /

Fungicides M ass ratio ( wg/mL) ( pg/mL) SD SR SD
pyraclostrobin ( P) — — 0.012 2 0.000 2 — —
difenoconazole ( D) — — 3.363 1 0.630 6 — —
P+D 1:1 0.023 9 0.025 4 0.004 3 0.97 0.16
P+D 2:1 0.018 0 0.0220 0.002 5 0.83 0.09
P+D 3:1 0.017 4 0.018 9 0.002 9 0.83 0.09
P+D 4:1 0.0150 0.0199 0.001 0 0.75 0.04
P+D 5:1 0.014 4 0.014 7 0.001 7 0.99 0.11
P+D 1:2 0.0358 0.027 9 0.001 6 1.29 0.07
P+D 1:5 0.070 9 0.034 9 0.003 0 2.05 0.18

3
Table 3  Efficacy of different fungicides in controlling potato early blight
2010 2011
o Dose a.i. /
Fungicides (&/hm?) Rate of diseased Disease Controlling Rate of diseased Disease Controlling
m
£ leaves/% index efficacy /% leaves/% index efficacy /%
10% wPp
. 150 19.92 4.53 75.5d 17.04 2.95 73.79 d
polyoxin 100 WP
80% WP
1 350 21.89 4.95 73.3 e 16.86 2.65 76.41 ¢
mancozeb 800 WP
50% wPp
450 16.76 3.70 80.0 ¢ 14.38 2.62 76.71 ¢
iprodione 500 WP
10% WDG
) 105 17.29 3.37 81.8 b 12.34 1.95 82.63 b
difenoconazole 100 WDG
25% EC
105 16.70 3.12 83.2 b 12.27 1.90 83.05 b
pyraclostrobin 250 EC
25% EC +
10% WDG
. 35+70 12.24 2.06 88.9 a 9.81 1.39 87.61 a
pyraclostrobin 250 EC
+ difenoconazole 100 WDG
CK — 60.48 18.53 — 42.75 11.24 —
Fisher’s LSD (P=0.05) .

Note: Data in the same row followed by the same letter indicate no significant difference ( at the level of P =0.05) according to Fisher’'s LSD

test.
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Table 4 The effect of different fungcides application on the yield of potato in the field
Fungicides Dose a. i/ Yield/ Rone.n tubers Good}s tubers Yield.increase
(g/hm?) (kg/hm?) ratio /% ratio / % ratio / %
10% WP polyoxin 100 WP 150 3.73 x 10* 1.7 54.2 29.2 ¢
80% WP mancozeb 800WP 1350 3.43 x 10* 0.9 52.6 18.7 d
50% WP iprodione 500 WP 450 3.65 x 10* 0.8 50.4 26.6 ¢
10% WDG difenoconazole 100WDG 105 4.04 x10* 0.8 59.4 40.1b
25% EC pyraclostrobin 250 EC 105 3.95 x 10* 0.0 62.6 36.8 b
25% EC +10% WDG
pyraclostrobin 250 EC + difenoconazole 100 WDG -0 0 4.24x10° 0-0 6.6 46.8 0
CK — 2.89 x10* 5.5 29.4 —
Fisher’s LSD (P=0.05) .

Note: Data in the same row followed by the same letter indicate no significant difference ( at the level of P =0.05) according to Fisher’'s LSD

test.
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