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Table 1. Fungicides used in this study
Chemical group Generic name Chemical name Formulations®?
Oxathiins Oxycarboxin 5,6-Dihydro-2-methyl-1, 4- 75% W.P.
oxathiin-3-carboxanilide-
4, 4-dioxide
Morpholines  Tridemorph 2,6~-Dimethyl-4-tridechlmor- 84.2% E.C.
pholine
Piperazines Triforine N, N,-bis (1-formamido-2,2,2- 18.6% E.C.
trichloroethyl)-piperazine
Carbamates Maneb Manganese ethylenebisdithio- 80% W.P.

carbamate

a) Key : WP=wettable powder, EC=emulsifiable concentrate
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Table 2. Frequency of Oxycarboxin-resistant strains of Puccinia horiana
in Taiwan
No. of lesions d
il Total No. of showing resistance at Resistant
H o,
lesions assayed 0 10 100 frequency (%)

Pu-Li (1980) 50 0 50 0 100
Pu-Li (1981) 50 0 50 0 100
Tien-Wei (1980) 50 50 0 0 0

a) Concentration (ug/ml) of oxycarboxin in water agar (2%) o
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Fig 1. The germination of teleutospore and sporidia formation of Puccinia
horiana on water agar (2 %) containing oxycarboxin.
A: Susceptible strain-S2, B: Resistant strain-R103, Left column-
CK, Middle column-5 pg/ml, Right column-50 pg/mi.
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Fig. 2. Dosage response curves for germination of sporidia of oxycarboxin
resistant (R34, R103) and suséeptible (S2) strains of Puccinia
horiana in the presence of oxycarboxin.
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Table 3. Response of oxycarboxin-resistant (R34,R103) and susceptible
(S2) strains of Puccinia horiana to varied concentrations of
four fungicide. (20°C incubation)

Spore germination after 18hr

Treatment pg/ml s2 R34 R103
g BY T B &, B
No fungicide +++ 8.5 +++ 9.6 +++ 9.8
Oxycarboxin 1 + 67.2 +++ 88.3 L+ 89.4
10 - 0 ++ + 4.5 +4++ 76.7
100 - 0 - 20.2 - 25.1
Calixin 1 + 61.4 + 5.8 +++  86.2
10 - 0 — 0 ++ 47.8
100 - 0 - 0 - 0
Saprol 1 “+ 46.5 + 50.2 + -+ + 83.6
10 - 0 - 0 i e ol 0
100 - 0 - 0 - 0
Dithane-22 1 + 0 a4 0 4 0
10 - 0 - 0 - 0
100 — 0 - 0 - 0

a) Germination of teleutospore observed on the water agar plates.
b) Values represent the average percent sporidia germination per 300 spores
observed on the five water agar plates.
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Table 4. Incidence of white rust spot on chrysanthemum leaves inoculated
with oxycarboxin-resistant (R34) and susceptible (S2) strains of
Puccinia horiana

Oxycarboxin treatment

Inoculated Untreatment (100 pg/ml)
stéain " Diseased No. of teleutospore Diseased No. of teleutospore
leaves® (%) pustules per leaf®? leaves®’(%) pustules per leaf®
Control 0 0 0 0
S2 66.7 5.5 6.7 0.3
R34 62.2 5.2 68.8 5.7

a) Values are means of five replications.
b) Average of ten leaves,



226 MR EEE G AIH2IEE 4 1 (1981)

%o FBEERAB#EHR S -

SERMARHE Maneb 1 gg/ml 8 Tri-
forine (Saprol) & Tridemorph (Calixin)
% 10 pg/ml EEME P. horiana HIEEBE
WERZMTFRE (E=) » MAbiko O 7RE
It Captan. Maneb. Triforine % Wettable
sulfur #gmalit Oxycarboxin Z P
horiana ZRFHHF o EREREORERN
Oxycarboxin & P. horiana @7 » [EEIL
{#H Oxycarboxin + % — Oxathiins—
Carboxin (Vitavax) 7RAa{#EH » BHZE
HEEEHS » fELL  Maneb, Triforine.
Tridemorph. Captan % Wettable sulfur
s#E@|(t# s (B Triforine % Tridemorph
REPHEREE » SEFERBREH » EHEE
HEBEREFCENEEER » DRA—
M ERTEL « EMEME » FILEAR
Oxycarbxin # » Bl# Oxycarboxin > P.
horiana EAEBEEWHMI ETZHESE » 7
% Oxycarboxin BIL{h% B B> EME L
8 » fl Oxycarboxin ¥ATEQ AR ZHER
BB R AR R -

| it

FRBRER GG E (6ORE—1-2
—E—053) Z—&45% - @RS » KA
KBRBBRRRESHEZIRY » EMHMRE
LR R RR o SRR o

51 A x @

1. B, 1974 BRBHEEATBES
BmERMNEE - EMAEYREFL - B
BEERAHA TR -

2. RINhE - FHERE HE% 1971 %
782 UiR 0 BRI o BAMEYHER
g 37:401

3. EA2B ~/PNRERETIF - H EFZH
1971. Plantvax, Vitavax o %782
Ui T AEREOBR - BEXEY
EEGE 37:400~401 .

4. TRET 2 1977 o EMHTEMERIE » XWMR
FHRPLEAF Y o

5.

10.

11.

12.

13.

14.

15.

16.

Abiko, K., K. Kishi and A. Yoshioka.
1977. Occurrence of oxycarboxin-
tolerant isolates of Puccinia horiana
P. Hennings in Japan. Ann.
Phytopath. Soc. Japan 43:145~150.

. Baker, J. J. 1967. Chrysanthemum

white rust in England and Wales
1963~1966. Plant Pathol. 16:162~
166.

. Ben-Yephet, Y., Y. Henis and A.

Dinoor. 1974. Genetic studies on
tolerance of carboxin and benomyl at
the asexual phase of Ustilago hordei.
Phytopathology 64:51~56.

. Ben-Yephet, Y., A. Dinoor and Y.

Henis. 1975. -The physiological basis
of carboxin sensitivity and tolerance
in Ustilago hordei. Phytopathology
65:936~942.

Finney, D.J. 1962. Probit analysis.
Cambridge Universiey Press, 318
pP-

Firman, I. D. and P.H. Martin. 1968.
White rust of chrysanthemums.
Ann. appl. Biol. 62:429~442.
Georgopoulos, S.G. 1977. Pathogen
become resistant to chemicals. Page
327~345. In: J. G. Horsfall and E.
B. Cowling, eds. Plant Disease.
Vol. I. Academic Press, New York,
465 pp.

Georgopoulos, S. G., M. Chrysayi
and G. A. White. 1975. Carboxin
resistance in- the haploid, the
heterozygous diploid, and the plant-
parasite dicaryotic phase of Ustilago
maydis. Pestic. Biochem. Physiol.
5:543~551.

Peterson, J. L., S. H. Davis, Jr.
and Paul, V.V. Webser. 1978. The
occurrence of Puccinia horigna on
chrysanthemum in New Jersey.
Plant Dis. Reptr. 62:357~360.
Rowell, J. B. 1967. Control of leaf
and stem rust of wheat by an 1, 4
—oxathiin derivative. Plant Dis.
Reptr. 51:336~339.

Uesugi, Y. 1978. Resistance of
phytopathogenic fungi to fungicides.
Jap. Pestic. Inform. 35:5~9.
Venkata Ram C. S. 1969. Systemic



WY R RS RS R 2 WA R 227

control of Exobasidium vexams on
tea with 1, 4—oxathiin derivatives.
Phytopathology 59:125~128.

.I7. von Schmeling, B. and M. Kulka.
1966. Systemic fungicidal activity
of 1,4—oxathiin derivatives. Science
152:659~660.

18. White, G. A. and G.D. Thorn. 1975.
Structure activity relationships of
.carboxamide fungicides and the

succinic dehydrogenase complex of
Cryptococcus laurenti and Ustilago
maydis. Pestic. Biochem. Physiol.
5:380~395.

19. Yamada, S. 1956. Experiments
on the epidemiology control of
chrysanthemum white rust, caused
by Puccininia horiana P. Henn. Ann.
Phytopath. Soc. Japan. 20:148~
156.

INVESTICATION ON FUNCICIDE-TOLERANT STRAIN OF
PATHOGENIC FUNGI IN TAIWAN

(2) OCCURRENCE OF OXYCARBOXIN-RESISTANT STRAINS
OF PUCCINIA HORIANA P. HENNINGS, THE WHITE
RUST OF CHRYSANTHEMUM

Chia-Lung Pei' and Shou-Kung Sun'

Oxycarboxin-resistant strains of
Puccinia horiana were detected on
chrysanthemum nursery in Pu-Li area
which lies in the central part of Tai-
wan. The frequency of isolating a
resistant strain was as high as 100%,
while no oxycarboxin-resistant strains
were obtained on chrysanthemum
nursery in Tien-Wei of Changhwa
Perfecture. The LC;, of the two
oxycarboxin-resistant strains of P.
horiana isolated from Pu-Li in 1980 and
1981 were 114.6 ppm and 118.4 ppm,
respectively, while the LC;, of the
sensitive strain of P. horiana isolated
from Tien-Wei in 1980 was only 1.4
ppm. Manbe (1 pg/ml) triforine (10pug/

ml) and tridemorhp (10 pg/ml) were
able to inhibit germination of both
teleutospores and basidiospores of
oxycarboxin-resistant strains completey.
In general, the oxycarboxin-resistant.
strains of P. horiana is less pathogenic
to chrysanthemum than a sensitive
strain. However, the resistant strain
could induce spot symptoms on chrysan-
themum leaves which were sprayed
with oxycarboxin at concentration of
100 pg/ml 24 hrs. before inoculation,
whereas the susceptible strain could
not.

(Key words: White rust  of
chrysanthemum, Puccinia horiana P.
Hennings, LC;,, RR, Resistant ratio)
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