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ABSTRACT  Alternaria mali isolated from infected apples in storages and orchards of the four
main apple growing areas of Taegu, Yesan, Jungup and Chungju in Korea was tested with var-
jous fungicides added in PSA medium. The fungal tolerance varied with little difference by orc-
hard area and with great difference by king and concentration of fungicide. Minimum inhibitory
concentration (MIC) of chlorothalonil and céptafol was 100, 238¢ and 81, 0002g/ml, respectively,
showing low effects with high fungal tolerance; of iprodione and folpet was 3,285ug and 3,000
ug/ml, respectively, showing moderate effects with moderate fimgal tolerance; and of oxidong,
polyoxin and polydong was 1, 000ug, 900ug and 500ug/ml, respectively, showing high effects with
low fungal tolerance. Mycelial growth, conidia formation and conidia germination of the fungus
showed a similar trend of response to the seven fungicides.
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Table 1. Fungicides and their concentration tested for tolerance of Alternaria mali causing apple leaf spot

Recommended
Fungicide Active ingredient Ratio-of dilution Active ingredient
to water ng/ml
Captafol 1, 2, 3, 6-tetrahydro-N-(1, I, 2, 2-tetrachloroethylthio) phthal- 800 1, 000
imide Wp8o
Chlorothalonil Tetrachloro isophthalo nitrile Wp75 400 1, 238
Folpet N-(trichloro-methylthio) phthalimide Wp50 500 1, 000
Iprodione 3-(3, 5-dichlorophenyl)-N-isopropyl-2, 4-dioxoimidazolidine- 1,200 425
1-carboxamide Wp50
Oxidong 8-hydroxy quinoline copper Wp50 500 1, 000
Polydong 8-hydroxy quinoline copper 45% + polyoxinB 5% Wp50 1, 000 500
Polyoxin 5-[2-amino-5-0-(aminocarbonyl)-2-deoxy-L-xylonoy) amino] 1, 000 100

-1, 5-dideoxy-1-/3, 4-dihydro-5- (hydroxymethyl)-2, 4-dioxyl-
1(2H) pyrimidinyl]-b-D-alto-furanuronic acid Wp10
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Table 2. Diameter of Alternaria mali colonies grown on PSA added with eight levels of fungicide 1 as

recommended concentration® at 27+1°C for seven days

Diameter of colonies at below and above conc. of recommended®

Fungicide
1/9 1/3 1# 3 9 27 81 243
(mm)
Captafol 21 19 16 13 | 10 7 4 0
Chlorothalonil 51 46 37 29 23 20 7 0
Folpet 43 31 22 16 9 0 0 0
Iprodione 27 22 13 8 0 0 0 0
Oxidong 9 4 0 0 0 0 0 0
Polydong 8 3 0 0 0 0 0 0
Polyoxin 32 25 18 9 0 0 0 0
Control 90 90 90 90 90 90 90 90

-

ng/ml of recommended concentration of captafol, chlorothalonil, folpet, iprodione, oxidong, polydong and polyoxin

was 1,000; 1,238; 1,000; 425; 1,000; 500; and 100; respectively.

Table 3. Number of conidia formation of Alternaria mali on PSA added with eight levels of fungicide 1
as recommended concentration® at 27+1°C for seven days

Number of sporulation atbelow and above conc. of recommended*

Fungicide
1/9 1/3 1/* 3 9 -7 81 243
(% 10%/ml)
Captafol 229 122 96 85 59 32 0
Chlorothalonil 262 251 245 179~ 142 107 58 0
Folpet 177 146 117 98 50 0 0 0
Iprodione 125 : 107 93 66 41 0 0 0
Oxidong 50 21 0 0 0 0 0 0
Polydong 0 0 0 0 0 0 0 0
Polyoxin 43 27 19 5 0 0 0 0
Control 268 292 289 299 284 261 273 296

= ug/ml of recommended concentration of captafol, chlorothalonil, folpet, iprodione, oxidong, polydong and polyoxin
was 1, 0005 1,238; 1,000; 425;1,000; 500; and 100, respectively.
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Table 4. Percentage of conidial germination of Arternaria mali on PSA added with seven levels of fungicide
1 as recommended concentration® at 274+1°C for 15~24hours

Percentage of germination at below and above coucentration vof recommended®

Fungicide j

1/9 1/3- 12 3 9 27 81
Captafol 49 47 45 39 30 24 0
Chlorothalonil 87 71 62 46 28 10 0
Folpet 47 32 13 0 0 0 0
Iprodione 95 92 90 66 0 0 0
Oxidong 0 0 0 0 0 0 0
Polydong 0 0 0 0 0 0
Polyoxin 86 79 65 30 0 0 0
Control 100 100 100 100 100 100 100

* pg/ml of recommended concentration of captafol, chlorothalonil, folpet, ipredione, oxideng, polydong and polyoxin
was 1,000; 1,238; 1,000; 425; 1,000; 5005 and 100; respectively. . :

Table 5. Maximum allowable concentration (MAC) of seven fungicides added in PSA on which Alternaria
mali grown before and after seven successive transfer cultures at 27+1°C for 147 days®
before® after Increased
concentration
.. MAC MAC o of fungicide
Fungicide fiolony colony during seven
- iameter - diameter t fer
Gmes o wgme inomil BRSOl ugmiin mil- cultures i
commended () limeter . mended (b limeter pg/ml, (b)—(a)
Captafol 81 81, 000 4 270 270, 000 6 189, 000
Chlorothalonil 81 100, 238 7 310 383, 625 12 283, 387
Folpet 9 9,000 9 130 130, 625 9 121, 000
Iprodione 3 1,275 8 110 46, 750 10 45, 475
Oxidong 1/3 333 4 27 27,000 5 26, 667.
Polydong 1/3 167 3 9 4,500 4 4,333
Polyoxin 3 300 9 27 2,700 7 ; 400

» For each culture for 21 days of the seven successive transfer cultures, gradually increased concentratmn,of the
fungicides was added in PSA medium.

v Before initiation of the transfer cultures, the fungus was grown on PSA added with various levels of fung1c1de
concentration at 27+1°C for 21 days. From the colonies grown on the highest concentration of the various levels,
mycelial disks of three millimeter diameier were cut out to initiate the first transfer culture of the seven.

. o B H W BN R RES 2R S A

% - o7 £RIAG o
- AL REZBAIART ©) B B WEEE BFEPd BKE

A BEMTEIGRE Alternaria mali] $i30 BEM o4 H@d W A AHHMET 58 REHE 10

of ¥3t KIES el 287 APEd ol BN gpE A B KEN 1S BREdA S Ee

Bl Al s & BEHS BH ¥ BES AY 2
< UM & EREY Ao A4EY. oy oA
B Rl 2R 24 giote A oz AR
of A RIS BEHI k3 Wl REZER et #
¥T9’3°i ZR} AYde A=z, do= HS W

< B HHE SHse M%S HERAES I HK
el = pH9) #EAH: £R7F Ve ¢ Re] v}
I Bie BHE A BEEER UBREes e

0] o
A&

Q& BEHG WE 2 EEC A9 2oz se o,
&AL RIS B IR, BN, ohE A =
T Rmmels) BA 5 MG 9% Rols W

Lol MR = @5% AL Mg RBEMAE B

skl R B REEERs B e
T Aen Agrstgl ot HEEE BEEN BRE 234
Zatd et skl ol SEEd 12BEl HI R

Bt 7h2eol AHESE 2Bkl B ABEKES St
T B geldenz 2 FHE Jo BRE 9
ok _

R Alternara malid] HH4sRE, BTER 2

TR 4 BB B KES A ~BoE
e 2edl ok BME vhse 2% 2heh o
PR T i g
Flel (EMgEs Dobd WO RIE= S GRE 2
U Aem AAstg et 29 Foek KB Peni-



March 1985

cillium expansum? &% FEEHlol W Wk FHAEA
AolA e EER 2 BrmRe 2 HaY KES
g o FESe 2o REsE s #RE 29
AHREo HAMMER Al 9 oA~ Chlorothalonil
9 captafole] 7t 744 wgkor o]59 MIC:E B
wMaER, BYER € BTEE ?mf%ﬂ%%a st 8l,
000~10Q:2881g/mITE ~ PIEsF g vl < ol iyl
81f%LA ol vk B & EARE) M = ﬂ}Zl mt= B gl
A S nES e REEY RS Bads A
Sz RED FHESCDE FHT BE BET A, %
F BEME oivlx ERA s o ER)F s
FEAS skl £l B mikol Bt BBEAAH &
B HES s el ofdr)t £BAt WE £F
18910100) HEpdE B v o) & T REMS MEE
R RaRe -2 Ao v g 2349
o sl EUREEES Rl REREAA 284 B4
st ggthze T+ A& Aot HEZERE>
ol A wli BarmoreFPol. 7+ ZF o A tenuisE
BED % 2P REHS BES AR ENA E ch
lorothalonil & & BEH et el Witez B
sl By Q9ch MR AEEEY BA RBER
t ARBAERS EA FEAGnE- T & o &
}&%ﬁoﬂﬁ WEZ =4 Sehd MICE B £5¢ 5
o HMHE FU%E BES 2% Advh wedE
?HJ%UUM Zatgl Al ubE moh R R A Y &
FHEHEE dER BED 4 U7 AEol &
Rl A Fpakdt vhel o] M EmARBEC 3o
TR R Bl Btk BTER € B
TEHE MR EEEA =2 HaE X4d AL
deojA e otd AHelth
Bk R MIC 3,825 2 27,0004g/mlE 2o} B9
fittEe] #fel iprodione 2 folpet: Bk FATel
Ax o EHEE 2ok SARESP kb R
%R BBRE Bt AiEE 9E A el = 500
pg/mll A= AFT ¢ Q= Mk #EL35A o
PRz oL ETF e ok st e EEEES MICE
3. 12ug/migi oz Skeh. HARY o] FEl kit 8 7
fBL kS BREMEE FRBAA B A& A
Zhalm BAol A FEsEel K3 B E ETE &
T R Ao E A, &5V B K
# iprodione?) A+¥ MESEIR BRDHRE 4 xE %
gomz %@Fﬁ tﬂ HEHIE & ZEL AeA =
Er}h. olulx ol F HEHT kT F EHE T =4
$-#] v 2t ‘“é’J\FM BRAA FHT FH A7 A
Fol FiEES o] HEE B HY Wik ofx2
BEAAA % AoZ ddth

KOREAN J. PLANT PRroT. 23

Polyoxing EfiER, WTHRK 2 RTFHEFN BT
MIC7} 25 900ug/miz A #hR7t Eghort o€ BK
BEEERES] ot HRe 4 gEE EeA gou R
BE A B WmHe BEAZLE Rl o K
BEMS R 2D B £V B
Bol —Hehh o] S& Ho) i) WAL FR
7 gskeh FRES W gl KEE SELE
ez BT el WiEE BHIoH BRHR
7} {EFeh9d ot iprodioneztel AEM ML ¢l i
3}, Polyoxing F5R7 &2 ©HE #fer BA v
Sz EAM o EEE 2 A 2o

Polydong % oxidonge] #hFte {3 MEHF 7%
EotEd giEst #ERY o 2 fHAE 2o o
T BIEmHEE RMEERAAE 03] =i} o9
A. mali BRMEE e MAC/E 167~333ug/miz
A BAERE LT omz (% 2) M8 AR REE
oA MR WEES BAANA Gtz A7
Ho doz dviEe RLHE EAT 4 AL Ao
z malg, -

& RBEE @ R in vitrool RiEY AolnE
o] £ T 4= Alternasria mahrﬂ] 12{3]— Al-;/]—f‘ BBl
z@)ﬂb‘}ﬂ ol & #EI A 2ED. s} fiel in

‘uivo Y %ﬁlﬁl*} ﬁ@ﬁ"i /“] BEEGRRAES ARk

2 oo,

w

Bpry £ AstEi 4@%%}4 ek KR 9 Kk
Bed BEE AR A Alternaria mali% 5 psted
%5 REMES mAET PSAEM Lo BEslol B9 Wt
e WED HRe et 2o

Wik 2 OEEHH HEE = N 2R AR
oo, HEHY BE 2L BEC 942 2R: A4

Chlorothalonil 9 captafole] E#H W3 MICE
£% 100,238 2 81,000ug/ml L) Lo 2 A HEA M
wokow B fifikel s+ Egkeh

Iprodione % folpete] MICE £4# 3,826 % 3,000
pg/ml o2 hEe HRE Bger Hel s
spEg e polyoxing] MICE 9004g/mIZ AN Rt ¥
gko} o) EMERES oft=A Y filfke] HT B
43 e 29T

polydong 2 oxidong®) MICE %4 500 2 1,000
pg/ml QTFEA #HEA A4 =ger ESERE UT
A EEBHS At eng BHEZAT &K RE
Bl A Bel Mittke] 7+ Rk

gE3, BEE TRl BT AP WE KIBFES B
AR, BTRR 2 BTFESE 22 HEd RKEx 1



24

3R X O’

American Phytopathological Society 1943. Met-
hod of evaluation protectant fungicides by the
Committee on standardization of fungicidal test.
Phytopathology 33 : 627~634.

Barmore, C.R., Brown, G.E. & Youtsey, C.0. 1
984. Fungicide control of albinism in citrus see-
dlings caused by Alternaria tenuis. Plant Dis.
68 : 43~44.

Chung, H.S. 1984. Tolerance of plant pathogens
to chemicals. COA/SNV Special Lecture 84 : 1
~3.

Dekker, J. 1976. Acquired resistance to fungic-
ides. Ann. Rev. Phytopathol. 14 : 405~248.
Georgopoulos, S.G. & Zaracovitis, C. 1967. Tol-
erance of fungi to organic fungicides. Ann. Rev.
Phytopathol. 5: 109~130.

- FRAR, fRER MEE 1982. G X

5 Vv EEEEERR polyoxinfittk B g A
MR 48 1 99~100.

£88F%, (TP, REEE 1982, AL BIERTERR
FASE WHTE. B AMmE(EE) 24: 77~82.

SARE 1982. BL R Wk WK BEHHE
(X&) 82:600~609.

A5d, dxd 1982, At¥ ubgd ol oFx| v A

10.

11.

12.

13.

14.

15.

16.

17.

18.

19)

Vol. 24, no. 1

82 : 22~23.
A %3] 1982. A A ¥
ol oigh ofA A &t
A, FFAdEz(AE) 7:167~174.
ZEslyy, FEGH 19720 A3 AFH 9499 KR
I B Mk 2 BhER B IR dF Al 3
A 11 : 41~47.
ZEIR, &8 1980,
ol et BEEe R
19 : 169~174.
FEIR 1985. Ao FEFFolREY A8 BREH
ol I W BEEBeL BT
McPhee, W.J. 1980. Some characteristics of
Alternaria alternata strains resistant to iprod-
ione. Plant Dis. 64: 847~849.
WEE, BAEC 1979, V) v SEERAERC YT
BRIV AFVUBO FRAEE WMEHE 2/H0
. HER#A 45 : 551~552.
BEE 1975, #RIRMEEO BEE. MY 29
: 206~212.
EREE, SEEX 1971 B 4468 RB3hi
Vv IIRER IREER. HHPHE 25 2~4.
HAREE, B)I—# 1982. V2 MEZEERED
4748 iitE. BEBER 48 : 99(abstract).
Wahg 1979. BRI EE MEO BER—EH—
Y 33 : 482~489.

ALt BEESE RS F
CESELE LR



