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Table 1 The list of the systemic fungicides tested

Fungicide Chemical name (type of formulation, content of active ingredient)
1. Benomyl methyl-1-(butylcarbamoyl)-2-benzimidazolecarbamate(wettable powder 50%)
2. Chlorothalonil (TPN) tetrachloroisophthalonitrile(w. p. 75%)
3. Captafol N-(1, 1, 2, 2-tetrachloroethylthio) -4-tetrahydrophthalimide(w. p. 25%)

Captan N-trichloromethylthio-4-tetrahydrophthalimide (w. p. 509)

4. Vinclozolin

4

6
7
8.
9
10.

11.
12.

13.

Iprodione

. Triadimefon

. Thiophanate-methy]

Isoprothiolane

. Triforine

Tricyclazole
Dimethirimol

Metalaxyl

Pro benazole

3-(3, 5-dichloropheny!)-5-methyl-5-vinyloxazolidin-2, 4-dione(w. p. 50%)

3-(3, 5-dichlorophenyl)~N-isopropyl-2, 4-dioxoimidazolidine-1-carboxamide
(w.p. 50%)

1-(4-chlorophenoxy)-3, 3-dimethyl-1-(1, 2, 4-triazolyl)-2-butanone(w. p. 25%)
1, 2-dis(3-methoxycarbonyl-2-thioureido) benzene(w.p. 75%)

diisopropyl-1, 3-dithiolane-2-ylidene malonate(emulsifiable concentrate 40%)
1, 4-bis-(2, 2, 2-trichloro-1-formamidoethyl)-piperazine(e. c. 15%)

5-methyl-1, 2, 4-triazolo(3, 4-b) benzothizole(w. p. 20%)
5-butyl-2-dimethylamino-6-methylpyrimidin-4-ol(soluble powder 12.5%)

methyl-D, L-N-(2, 6-dimethyl-phenyl)-N-(2-methoxyacetyl)-alaninate
(w.p. 35%)

3-allyloxy-1, 2-benzisothiazole-1, 1-dioxide(granule 8%)
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Table 2 Mycelial growth of E. typhina treated
with the systemic fungicides*

concentration rating of
(ppm) mycelial growth**
fudgicide 1,000 100 10
1. Benomyl — + +
2. Chlorothalonil (TPN) — + +
3. Captafol+captan + +
4. Vinclozolin + + 4
5. Iprodione — + ++
6. Triadimefon + + +
7. Thiophanate-methyl + + ++
8. Isoprothiolane - + ++
9. Triforine — — +
10. Tricyclazole + ++ 4+
11. Dimethirimol ++ ++ ++
FY &Y 12. Metalaxyl ++ ++ ++
13. Pro benazole + ++ ++
14. Control ++

*

Mycelial-covered discs 4 mm in diameter were
soaked in the fungicide solution for 24 hr., then
transferred to PDA plates and allowed to grow
at 25C for two weeks.

** Mycelial growth was rated as follows.
moderate

slight

scarce

none

+
1I+-I-4~
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Table 3 The therapeutic effect of the systemic fungicides in the greenhouse test®

Exp. 1 Exp. 1II
fungicide % of infected 9% of diseased % of infected 9% of diseased
seedlings** plants*** seedlings** plants***

1. Benomyl 3/10 3/3 10/12 12/12
2. Chlorothalonil (TPN) 10/10 3/3 10/10 10/10
3. Captafol+Captan 7/8 8/8 12/12 10/12
4. Vinclozolin 9/9 1/1
5. Iprodione 8/9 9/9 11/12 12/12
6. Triadimefon 5/5 died 9/12 4/5
7. Thiophanate-methly 10/10 10/10 12/12 12/12
8. Isoprothiolane 5/5 5/5 777 7/7
9. Triforine 0/3 0/2 0/9 0/9
10. Tricyclazole 9/10 9/10
11. Dimethirimol 2/5 3/4
12. Metalaxyl 2/4 died
13. Pro benazol 3/10 10/10

Control 8/9 9/9 12/12 12/12

»

All the seedlings provided were previously confirmed to be infected with E. typhina by an isolation
test. In Exp. I, the infected seedlings were dipped into 1% aqueous solution of each fungicide for
24 hours, then transplanted to clay pots (12 cm in diameter) and treated with 50 ml of 0.2 9 fungi-
cide solution six times during a two-week interval. Subsequently the treated seedlings were cut and
transplanted in a field in September so that the examination of disease incidence could be conducted
the following June. In Exp. II, the infected seedlings were treated the same as in Exp. I, except
they were also dipped into a 0.2 % fungicide solution.

** Seedlings from which E. typhina was isolated 12 weeks after the first treatment.

*** Plants on which choke symptoms appeared in the field.

Table 4 Therapeutic effect of triforine in different dosage and application

number of infected seedlings

frequency of remained after treatment*

treatment dosage
treatment 2 1 6 3 wks

Diooi ¢ inf g 1 % 2 3 2** o**
ipping of infecte o - *x

seedlings for 24 hours 1 0.4% 5 2 1 0

0.2% 3 8 9 14

7.51/m? 9 5 1 1

1 0.4% 2.5 7 13 3 4

1.0 13 13 11 15

Soil application
15.0 {/m® 7 9 0
gres 0.2% 8.0 4 3 2 0
50 8 11 6
2.0 5 7 13 12

* Fifteen infected seedlings used for each treatment.
** Two plants died due to phytotoxicity.
*** The second application made 28 days later.
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Table 5 Therapeutic effect of triforine in the heavily infected field*

percentage of tillers with symptoms**

fungicide dosage 5
1 2 3 4 replication average

Triforine 0.2%, 15{/m? 0 0 0 0.8 0.2
Benomy!l do 72 23 20 81 40
Control — 67 14 28 100 45 51

*

A 0.2% aqueous suspension of triforine or benomyl
May 18, 1982.

**

The survey of the past seven years proved that none of clones used were free from the choke disease.

was applied to the soil on Apr. 26, Apr. 30 and

Disease readings were made at the heading stage (late June) on three plants in each plot.
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Therapeutic Effects of Systemic Fungicides
against the Choke Disease of Timothy
Caused by Epichloé typhina(Pers. ex Fr.) Tul.

Tadayuki SHMANUKI and Toru SATO

Summary

The choke, a systemic disease, is a serious
obstacle in the breeding and seed production of
timothy, since the disease often prevents plant
from normal heading. In this study, our goal
was to cure the infected plants by systemic
fungicide treatments. Among 13 chemicals
tested, triforine (Saprol ®) was most effective
against the causal fungus, Epichioé typhina, in
vitro test, being partially fungicidal at 10 ppm
and completely fungicidal at 100 ppm. Benomyl,
chlorothalonil, and captafol+ captan were fungis-
tatic at 100 ppm and fungicidal at 1,000 ppm.

In greenhouse tests, only triforine displayed an

excellent therapeutic activity on the infected
seedlings, either by dipping of the seedlings to 0.4
% aqueous suspension for 24 hours or by applica-
tion of 0.2 9% aqueous suspension (8 //m?) to soil
twice at a four week intervals. The serial
isolation tests revealed that the endophytic
mycelia were eliminated after 8 weeks of
treatment.

The therapeutic activity of triforine was also
confirmed in the heavily infected field ; that is,
the incidence of this disease was markedly
suppressed by successive applications to the soil
on Apr. 26, Apr. 30 and May 18, 1982.
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