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HLF.58 Kk 500 | 28 AT
ForarsFoh Al 500 | 49 Jrav30%, FI5420%
X ki | 500 19 63 | 90 VA GAFIFA A SEA ) YAV T 7] K
$H 50 % 7M1 300 | 28 AL 73.5%
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DJER - 2 704X DM E RV, BIEEE S
PSRRI 5 F22 ~26 FLICIRRE L, #Riisss
1£60cm X20em®D 2 LT & L, BWHIIMTHHCHE
o foo KA 8 PRNII20YNE, FXANBATIZ3 ~4 []
10240 1008 AL THREER, SBREHEN%E
THZEIZ3 ~5ffa -0, EREHRIZ8H
23F1 5 9 B 7 HORYICHT i » ke SatR Nt o
BRI, TOMAETTHA, RENAEZTE-
fo ARG L 1o SEBRIESEEATE T 1 K5~
1,500m' D 3 REELILETITFE - 72,

b), RESER

T AXEBHIIHUT CNAR L O EN R
PRTHAELTY 20 YAIBLUNR 2L
AlMH G oh, @R E S ITARKISH L TIZANY
RN H L LR SN,

3653

(3)., 4 5

THRIRBIRRE O 12 05 D ZXIRUAGTIZ S < O H
#» 1Y (Dana, Vaughan, 1949; Vaughan, 1949;
Vaughan, Dana, 1952; Dardy, 196142 &), ¥fl
DR OYREZRD TS S, WTFh LB
BARTITH oo AW TIHPER T AR, KRAEH
IMAREARK 2 E DA G, #Adk, 1939),
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Hotzo 1968FITHR LY 7a /) »Al (3-(
3, 5-970N0T7x=—=N)-5-5TAFNA
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F-50 7 AXEBPISHT HHEADHU (1968~70)

S~ SERIEIE  11968-1]1982-2 | 1969 | 1970
WA | 3 4 3 3
EWERIE (R | A | b fi #
CMAAN -[8.289.2]8.23[9. 7
FENERH (%)
CNA 50% /KR | 5007 1571 9 | 2,6-Yr7on-4-=to7=yy
y y , 0,0 - 24V 7aEN - SRYINFA
IBI 48% 3L 500 | 50 ATl 485
I/eAYy 2.5%KH 500 11 IJ/74YY 2.5%
. i 1,2EZX {3 - pFIANEF=ZN) -2 -
FA77A—F 50%KMi | 500 12 SFmLA K Aoy
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N D 3 FEDOFERAIC > TRIEREHB U 72, 3EH
AN PETER A KR 9 ~1SHEICH 1 B %
FTROVIOARKTE 3R L, 100 &I0%
WERR, BREEMNAEL, X 5IEENAE,
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Studies on the Epidemiology and Control of Sclerotinia
Disease of Beans Caused by Sclerotinia
Sclerotiorum (Lib.) DeBary

Jun Akal

Summary

Sclerotinia disease of beans caused by Sclerotinie sclerotiorum (Lib.) De Bary was
first recorded in 1899. The discase has been found annually in the Tokachi district of
Hokkaido, a relatively high incidence having occurred in 1917, 1918, 1922, 1933, 1934, 1938,
1952, 1953, 1955, 1958, 1964, 1965, 1966, 1967, 1968, and 1974.

A great decrease in number of pods of beans infected is observed, as the causal fungus
destroys mainly the pods. Accordingly, the yield decreased by about 36% in case of severely
affected plants and by about 15% even if the infection is in a smaller degree. Thus, this
disease presents one of the most serious problems in the production of beans in Hokkaido.

This paper describes the results of studies on the epidemiology and control of Sclero-
tinia disease of beans; namely, disease development, infection sources, survival of sclerocia,

apothecial development, and its control using cultural practices and fungicides.

Epidemiology of Sclerotinia disease

Disease develoment Development of Sclerotinia disease of beans is marked by two phases
in the field of the Tokachi district: damping-off in young plants and the so-called stem rot
in older plants. In the former phase, which is observed only in a small number of young
plants in the field, the fungus attacks dead cotyledons and stems adjacent to the soil surface,
and the mycelium spreads over the stems of plants. The symptoms of damping-off and collaspe
develop in a period from late June to early July.

The latter phase occurs after the flowering stage of beans between late July and early
August. The fungus attacks petals in senescence or those which dropped on the leaves of
beans, and the white cottony mycelium spreads very rapidly to invade the adjacent young
pods, leaves and branches. Generally 70-80% of plants are affected within one week or two.

As for soybeans, symptoms of damping-off are found in late July;the disease incidence
in older plants increases rapidly after mid August. In case of adzuki beans, no damping-off
is observed; the disease incidence in older plants increases in a period from mid August
to late August.

The time for infection of pods, leaves and stems of beans depends on the flowering
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time, which varies with the vear. The disease incidence depends on climatic conditions within
10-14 days after flowering, a serious incidence having taken place, for instance, in the
Tokachi district, when it was rainy or foggy and poor in sunshine,

Infection sources The possibility of seed transmission of the disease was tested using
seeds collected from 38 localities in Hokkaido. On the average 1.5% of seeds were found
to be infected with the fungus. When the infecied sceds were sown, the fungus was not
detected in germinated seedlings, but it was detected and isolated from 6.5% of non-
germinated seeds. These results show that the seed transmission is very rare if any.

Mycelium from sclerotia could not grow in soil without addition of nutrients such as
carbohydrate. When sclerctia were attached to the basal parts of stems of bean seedlings
under wet conditions, only one out of 80 seedlings was infected. This finding suggests
that the mycelium arising from sclerotia may attack bean seedlings under a favorable tem-
perature, a high moisture and other suitable conditions. However, the possibility is usually
very small in the field.

Inoculation experiments revealed that ascospores could infect petals in senescence and
those which dropped on leaves. The mycelium developed vigorously from infected petals,
and invaded healthy leaves and stems. The infection of leaves by the mycelium arising from
the dead insccts on leaves was also observed, When all of the blossoms of bean plants
in the field were picked off everyday, few planis were infected. These resuits indicate
that the blossoms of beans serve as the most important site of the primary infection with
ascospores.

Survival of sclerotia and apothecial developmen! A test was done on the production of
apothecia from the sclerotia buried in various depths of soil. Sclerotia at a depth of 4.5
-20 mm in soil were found to produce apothecia. Most apothecia were observed in‘bean fields
arising from the sclerotia distributed in the soil 5 mm deep, in a few case 75mm deep.
When sclerotia were buried in soil at depths of 5,20 and 50 mm, a large number of apo-
thecia were found to be produced from sclerotia at a depth of 5mm and a few from those at
a depth of 50 mm in the first year. Apothecia were also produced from sclerotia in soil even
in the fourth year.

Sclerotia survived more than 10years under a dry condition. In the Tokachi distriet,
sclerotia which distributed in ficld soil at depths of 5mmand 10-20 mm survived 4 and Syears.
respectively.

The development of apothecia was promoted by watering and shading of the soil sur-
face. When several crops were grown in a previously affected field, the decreasing
order of the number of produced apothecia and the date of their appearance (shown in the par-
entheses) was as follows: pasture{early June)>cereals (late Junej>sugar beet {late June>potato
(late Juney>beans, soybeans and abzuki beans (after mid July). It is suggested that the amount
and time of apothecial development are affected greatly by the degree of shading of the soil
surface with the foliage of crops; that is, the microclimate on the soil surface is an important
factor for an apothecial development.

The production of apothecia was examined at the flowering time of beans in all of the
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fields located in a 1kif area in Menuno. A large rumber of apothecia were found to be
produced in pasture, cereal, sugar beet and potato fields, but not in bean fields. These
results show that infection of beans at the flowering time is due to ascospores disseminated

from apothecia produced outside of bean fields.

Control of Sclerotinia disease

The incidence of Sclerotinia disease in bean, soybean and adzuki bean fields increased
with advancement of seeding time. The incidence decreased with delay of it, but the yield
was reduced.

The disease incidence increased with increasing application of nitrogen fertilizer, be-
cause of a dense canopy of the foliage of the plants. No obvious difference was noted
between the disease incidence and application of phosphate or potassium fertilizer,

When the field soil of a high sclerotial population was treated with several chem-
icals, the decreasing order of efficienéy in the prevention of apothecial development was
as follows: calcium cyanamide>PCNB>organic mercury fungicide; PCPwas not effective. In
large-scale experiments, the broadcast application of calcium cyanamide at the rate of 50
kg per 10a prevented the production of apothecia. Although few apothecia were found in the
field applied, the incidence of the disease was more serious than nontreated fields. These
results indicate that ascospores disseminated from adjacent fields caused the disease of
plants and- the spread in. plants was promoted by the excess of nitrogen applied. It is
concluded that the partial application of chemicals in preventing the production of ascospores
is not effective in areas like the Tokachi district, where the density of sclerotia is fairly
high in soil.

The spray of bean plants with CNA (2-4 -dichloro-4 -nitroanyline) every other day
throughout the growing period fully prevented an infection with ascospores, indicating the
possibility of chemical control of the disease. The time of effective spraying was found
to be aftew,flowering.

Among forty-three fungicides tested, dichlozoline {3-3, 5-dichlorophenyl-5, 5-
dimethyl oxazoline- 2, 4 -dione) was most effective; vitavax, ezomycine, benomyl, thio-
phanate and thiophanate methyl were more effective than CNA.

It was found that the disease was effectively controlled by spraying dichlozoline (20%
wettable powder, dilution of 1/1,0000r 1/1,500, 100 1/10a) according to a schedule of
3times at 10 day intervals, starting 3 -5 days after flowering of beans. This spray schedule
was adopted effectively in soybeans and adzuki beans.

In case dichlozoline was not available, the following fungicides were also found to be
excellent in the control of the disease according to the same spraying schedule as above:
procymidon (N-3, 5 -dichlorophenyl -1, 2-dimethyl - cyclopropane-1, 2-dicaboxymide),
pinchlozoline (3-3, 5-dichlorophenyl - 5 -methyl - 5-viny 1 -1, 3-oxazolidin-2, 4 -di-
one,, and iprodione (3-3, 5-dichlorophenyl-1-isopropyl carbamoyl-hydantoin}.





