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B e BEEERE ARbS- SEaiiol M srEEar Alternaria mail Robertse] iprodione HEHit4: A #: <
EC50-2 550~1, 310ug/ml<} 271 MIC+= 33, 800~39, 800¢g/ml%ict. M3 %4#E-L iprodione 500ug/ml-E M
g PSAc 4 70% A et. HEHUMEA RS IRidgh Aboboll [4 48 500ug/ml Fie MEFESELS o) TR AGHERT
®ol 1.6~14.6mnA vt M #i#k Ommgltl. Benomyl, Chlorothalonil, garbenda, thiophanatemethyl
ol triademefonoll #falAli= o & HEHUMEHM7} WeZ Vi bol w1523 Mme] FIMES R0l o o} fEITHETE ik
Ryi w4 broll e ahfyel captan} folpetol) $ahol 42 Mehtiitt S vhehuiolcl.

ABSTRACT

The fifty percent effective concentration(EC50) and the minimum inhibitory concentration (MIC) of iprodione
on the resistant isolates of Allernaria mali obtained from infected leaves in Kyeongsan region ranged 550 —
1, 310zg/m! and 33,800 —39, 800xg/ml, respectively. Conidia germination of the resistant isolates reached 70%
on PSA added with iprodione. 500g/ml When treated with 500xg/ml iprodione soon after the inoculation the
diameters of lesions on apple fruits 7days after inoculation with the resistant isolates were 1.6—14.6mn but no
lesions appeared on those inoculated with the sensitive isolates. A similar trend of responses with the sensitive
isolates was shown to benomyl, chlorothalonil, garbenda, thiophanatemethyl and triademefon with the
resistant isolates, One isolate among the resistant ones was cross  resistance to captan and folpet that were

effective to the sensitive isolates.
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Table 1. Fungicides and their concentration tested for resistance and cross resistance of Alternaria mali

Recommended in field

Fungicide + Active ingredient Ratio of dilution Active
to water ingredient
Iprodione 3— (3, 5—dichlorophenyl) — N —iso — 1, 200 425 (ug /ml)
propyl—2, 4—dioximidazoleidine —
1—carboximide Wp 50
Benomyl Methyl 1— (butylcarbamoyl) —2— 1,200 325
benzimidazolcarbamate Wp 50
Captafol cis-N- ({(1,1,2,2, —Tetrachl- 800 1, 000
orothyl) thio)4 —cyclonhexene~1, 2
—dicarboximide Wp 80
Captan cis—N — (Trichloromethyl)thio 4— 500 1, 000
cyclohexene —1, 2 —dicarboximide Wp 50
Chlorothalonil Tetrachloroisophthalonitrile Wp s 400 1,238
Fenarimol a— (2—-chlorophenyl) —a — (4 — 5, 000 24
chloropheny!) —5— pyrimidine
methanol Wp 12
Folpet N — (Trichloromethylthio)phthal- 500 1, 000
imide Wp 50
Garbenda 2— (methyl carbonyl amino) —benzi- 1, 000 600
midazole Wp 60
Mancozeb Complex product of zinc ion and 600 1,238
manganese ethylene bis dithiocar—
bamate Wp 75
Oxidong 8—hydroxy quinoline copper Wp 50 500 1, 000
Polydong 8--hydroxy quinoline copper 45% 1, 000 500
+polyoxin B 5% Wp 50
Polyoxin B 1-5 -N—(5"~0—carbomony! —2" — 1, 000 100
amino— 2”deoxy—L—xylonyl) -5 —
amino— 5 — deoxy — 8D — allofurano
— nyl — uronic — acid) —5— hydromethyl
uracil Wp 10
Propineb ((1—methyl—1, 2—ethanediyl) bis 400 1,750
(carbamodithiato) (2—)) zinc
homopolymer Wp 70
Thiophanate Dimethyl 4, 4~ (O —phenylene)bis 1, 000 700
methyl (3—thioallophanate) Wp 70
Triademefon 1— (4~ chlorophenoxy) 3, 3—dimethyl 400 1, 900

—1—-{(1H-1,2,4-trizole—yl) ~2—
butanone Wp 5
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Table 2. Mpycelial growth of iprodione~—sensitive and
resistant isolates of Alternaria mali grown on
potato sucrose agar added with iprodione at
27+1°C for five days

I§o]at8“ ECPs (ug/ml) MIC(ug/mi)
s, 8.5 45
S, 8.5 30
S, 9.5 30
R, 750.0 37,500
R, 1.310.0 39, 800
R, 620.0 33,800
R, 840.0 35, 500
R, 850.0 36, 700
Rs 785.0 37, 800
R, 1,150.0 38,900
R, 1,310.0 39, 700
R, 550.0 32,500

'S sensitive isolates, R : resistant isolates.

*EC,o : Effective concentration 50%, iprodione concentr-
“ation required to inhibit 50% of mycelial growth.
‘MIC: Minimum inhibitory concentration, iprodione
concentration fequircd to inhibit mycelial growth
completely.

Table 3. Percentage conidia germination of Iprodione—
sensitive and resistant isolates of Alfernaria
mali on potato sucrose agar added with
iprodione at 27+1°C

Germination (%) on PSA added with iprodione

Isolate?
Gug/ml 100x g/ m! 5008/m)
S, 97 21° 0
S, 98 21 0
S, 96 14 0
R, 98 87 73
R, 95 86 79
R, 96 86 81
R, 100 96 76
Rs 98 80 90
R 100 84 80
R; 99 87 85
R, 100 90 80
R, 100 89 85

°S  sensitive isolates, R . resistant isolates.

*Germ tubes were stunted.
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Table 4. Inhibitory effect of iprodione on apple fruits
inoculated with iprodione —sensitive and
resistant isolates of Alternaria mali

Diameter of lesion (ma)?

Isolate®
Unsprayed® Sprayed with iprodione
S, 11.6 0
S, 17.6 0
Ss 17.3 0
R, 16.3 14.0
R. 16.3 14.6
R, 14.0 13.0
R, 10.0 8.3
Rs 11.0 10.6
Rs 7.3 6.0
R, 2.3 1.6
Re 2.0 2.3
R, 3.3 3.0

®S . sensitive isolates, R . resistant isolates.

®Sprayed with sterilized distilled water.

‘Sprayed with iprodione 500ug/ml suspension,

dMeans of three replicates, each consisting of three fruits
each with four inoculation sites,

Table 5. Mycelial growth of iprodione—sensitive(S,)
and resistant (R,;, Ry, R, Rg) isolates of
Alternaria mali grown on potato sucrose agar
added with recommended concentrations® of
the 14 fungicides

Diameter (mn) of colony

Fungicide

S, -R, R, R, R,
Benomyl 29.6 29.3 36.6 30.0 29.3
Captafol 6.0 5.6 9.0 9.0 7.3
Captan 14.3 10.3 21.3 143 4.0
Chlorothalonil 25.3 25.6 27.6 28.3 28.3
Fenarimol 4.3 4.0 9.3 6.5 6.6
Folpet 11.0 7.3 16.3 1l.6 12.0
Garbenda 30.6 30.0 32.6 33.3 31.3
Mancozeb 4.6 4.6 6.6 8.0 7.6
Oxidong 2.3 3.6 4.6 6.3 4.0
Polydong 0 0 0 0 0
Polyoxin 16.0 10.6 35.3 12.6 5.0
Propineb 2.6 3.0 7.6 4.0 4.3
Thiophanate 25.3 26.0 27.6 27.0 28.3

methyl

Triademefon 21.0 17.6 18.3 17.6 20.0
No fungicide 43.3 42.6 46.6 47.6 41.6

*Benomyl 325, Captafol 1000, Captan 1000, Chl.

orothalonil 1238, Fenarimol 24, Folpet 1000, Garbenda
600, Mancozeb 1238, Oxidong 1000, Polydong 500,
Polyoxin 100, Propineb 1750, Thiophanate methyl 700,
Triademefon 1900 in gg/ml.
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Table 6. Conidia formation of iprodione—sensitive(S,)

and resistant(R,, R;, Rs, Rs) isolates of
Alternaria mali cultured on potato sucrose

agar added with recommened concentration®
of the 14 fungicides at 27+1°C for seven days

Number of conida(10*/ml)

Fungicide s, R R R, Rl
Benomy! 32.8 27.8 12.6 19.6 3.4
Captafol 4.6 8.4 1.8 7.9 1.6
Captan 11.0 6.2 2.8 9.6 7.4
Chlorothalonil 2.6 21.7 5.3 26.4 281
Fenarimo. 1.8 1.2 0.5 0.2 1.5
Folpet 12.5 4.4 1.2 1.7 11.9
Garbenda 13.5 12.2 9.7 12.0 216
Mancozeb 1.2 0.2 2.6 2.6 1.8
Oxidong 3.7 2.5 1.0 0.1 1.8
Polydong 0 0 0 0 0
Polyoxin 0.1 0.1 0.1 0.4 0.4
Propineb 0.1 0.1 3.0 0.1 0.2
Thiophanate 34.2 38.4 10.4 13.3 32.0
methyl
Triademefon 2.7 1.8 1.1 1.2 5.4

No fungicide 329 21.9 16,9 M.6 36.7

*Benomyl 325, Captafol 1000, Captan 1000, Chl-
orothalonil 1238, Fenarimol 24, Folpet 1000, Garbenda
600, Mancozeb 1238, Oxidong 1000, Polydong 500,
Polyoxin 100, Propineb 1750, Thiophanate methyl 700.
Triademefon 1900 in xg/mi.
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Table 7. Percentage germination of iprodione—sensitive
(S,) and resistant(R,, Ry, Rg, Ry isolates of
Alternaria mali on potato sucrose agar added
with recommended concentration® of the 14

fungicides
L Conidial germination (%)®
Fungicide
S, R, R, R Ry
Benomyl 85 85 85 83 83
Captafol 0 0 0 0
Captan 0 0 16 0
Chlorothalonil 15 14 25 25 25
Fenarimol 87 94 96 90 96
Folpet 0 0 32 0 0
Garbenda 89 90 92 - 91 93
Mancozeb 0 0 ) 0 0
Oxidong 0 0 0 0 0
Polydong ] 0 0 0 0
Polyoxin 71 65 85 62 70
Propineb 0 0 0 0 0
Thiophanate 86 87 86 83 84
methyl
Triademefon 93 93 91 90 92
No fungicide 100 100 100 100 100
*Benomyl 325, Captafol 1000, Captan 1000, Chl-

orothaloni} 1238, Fenarimol 24, Folpet 10600, Garbenda
600, Mancozeb 1238, Oxidong 1000, Polydong 500,
Polyoxin 100, Prdpineb 1750, Thiophanate methyl 700,
Triademefon 1900 in x#g/ml.

*Observed 300 conidia, for 12—24hrs after plating and
ineubation, of which those had germ tube longer than
the width of conidia regarded as germinated.
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