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A LABORATORY METHOD FOR EVALUATING THE
EFFECTIVENESS OF FUNGICIDE ON BEAN STEM ROT

Izumi SAITO, Makoto TAKAKUWA and Tetsushiro BABA
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Table 1 Inoculation with different types of inocula

of S, sclerotiorum on detached leaves of
Kidney bean

No. infected leaves*/No,
inoculated leaves
Treatment to detached leaves

Inoculum and

treatment Wounded | Wounded
None |with car-| with hot
borundum| needle
Ascospores suspended
in distilled water 0/9 0/9 9/9
Ascospores suspended
in 5% glucose /9% - —
solution
Apothecia attached to
eaf surface 0/9%% - -
Apothecia suspended —
above leaf 0/9 -
Mycelial mat on PDA _
(Agar inoculum) 9/9 -
Infected leaf tissue
(Leaf inoculum) 9/9 - -
Water controll 0/9 0/9 0/9

* At 4 days after inoculation
#* Infection occured at rate of 1/9, at 13 days after
inoculation
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Fig. 1 Effect of temperature on infection and
development of S. sclerotiorum on
detached leaves of Kidney bean
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X, WD S OEAKEE) <o, KY) =P
VIANABBWRH AT AETFIRETY
£ ) VCEmMRER Ul Mo WML
Lic &k h20°CRE PRIy, 3 AROMBINIE
DK & b ERF D W2 1L SRR HE L

W 9% T LKy e BuE T Rkl o 2 e A
Bicd, BTFo 6 #Eihcouw TR It Lic.
Polyoxin B, Cadmium propylxanthate (L)' F CDX
& 8%), Tetramethylthiurammonosulfide (L4 7F
TMTM :88), 2, 3-Dihydro-5-carboxanilido-6-
methyl-1, 4-oxathiin (LA'F DCMO X 85), 2, 6-
Dichloro-4-nitroaniline (LLF DCNA & 8%), N'-
(Dichloro fluoromethylthio) N, N-dimethyl-N'-
phenyl sulfamide (LT DDP &B8)o

Table 2 Protectable activity of fungicide on deta-
ched leaves of Kidney bean inoculated
with different types of inocula—(3)

Average diameter

e Concen- | of Jesion (m.m)
Fungicide tration Toaf Agar

{ppm) inoculumiinoculum
PMF 20 (as Hg), 26.9 4.3
MEMC 20 (as Hg)} 34.5 33.8
EMP 20 (as Hg)| 39.6 29.4

Basic copper sulfide 1,838 35.7 33.0
MALS 165 3.4 18.3
Manneb 1,750 29.1 24.7
Triazine 1,250 25.8 21.6

Pcntachlox('g%lg?ylacetate 500 44 1.7

00 DiehibS el | oo | 183 | 213
1?233%‘:5;3;m1e (TpN) | 1875 | 223 1.7
Difoltan 2,000 29.1 7.8
TPTH 200 22.8 14.1
TPTA 200 38.8 22.8
Methylam 1,250 35.5 28.5
ETM 1,250 14.8 16.5
Streptomycin 120 39.8 18.4
Blastcidin S 20 17.4 9.4
Glyceofulvin 1,000 33.3 16.6
Actidione 5 31.1 20.2
Kasugamycin 20 39.2 32.6

Controll 41.2 36.3

Z DRI L3 L, Agar inoculum DB
XN TR F 1% et Leaf inoculum @32 %)
Ric bRTELSBEbh 3, ToRERERAC
Yok b RS (Fig. 2, THbb TMTM,
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N Lo h HUNENE LItk 3 BT 2R
LM E At d 5 &, Leaf inoculum B[
WX oTEDHRENF L KTTHEA R
DDP) 1k, @ik aRRLED L 5 THD
(Table 3),
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Fig. 2 Protectable activity of fungicide on detached leaves of Kidney
bean inoculated with differents types of inocula-(1)
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Fig. 3 Protectable activity of fungicide on detached leaves of Kidney
bean inoculated with different types of inocula~(2)
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Table 3 Relation of fungicidal value in laboratory to controlling value in field
= N Protectable activity on d_ctncli—éd‘: N Controll; .
Fungicide Conc. leaves inoculated with Eradicative activity miro g yaie
(ppm) Leaf inoculum | Agar inoculum | O detached leaves (Disease index)
DCNA 1,000 1.2 mm#* 0.7 mm* 3.0 mm** 16.3
1,000 25.0 1.7 32.1 37.9
bbp 500 20.0 2.2 36.4 36.7
, 800 19.6 4.7 30.8 28.1
CbX 400 19.6 9.1 31.3 28.8
DCMO 1,000 0.4 0 1.8 8.1
TMTM 1,000 12.0 5.7 14.9 23.5
Polyoxin B 400 3.6 0 - 25.4
Controll 28.3 28.3 33.7 27.1

* Average diameter at 3 days after inoculation

#% Average diameter at 4lhrs after application of fungicide
#** Results at Tokachi Agricultural Experiment Station (August 8. 1966)
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Fig. 4 The enlargement of lesion after application
of fungicide on detached leaves of Kidney

bean
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Fig. 5 Relation of fungicidal value in laboratory to controlling value in field
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Summary

A laboratory method, using the detached lea-
ves of Kidney bean, was employed in order to
evaluate the effectiveness of fungicide for cont-
rolling Bean stem rot, caused by Sclerotinia
sclerotiorum (Lib.) de BARY. Especially the
effect of a type of inoculum was investigated
with respect to the availability for the screening
test.

Inoculation with the fungus in mycelial stage
was more suitable for the test than in the
ascospore stage, because the ascospore could not
invade directly into healthy leaf tissue without
treatments such as addition of certain nutrients
into spore suspension or wounding the leaves
(Table 1).

Experiments on the fungicidal test were carr-
ied out on both the protectable and eradicative
activity of test fungicides.

For protectable activity, three kinds of ino-
culum were compared for effects on fungicidal
action; mycelial mat of S. sclerotiorum on
PDA (Agar inoculum), infected leaf tissue of
Kidney beans (Leaf inoculum), infected petals of
the same host. The detached leaves were ino-
culated with each of inoculum mentioned above
after application of fungicide by dipping and
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air-drying. Treated leaves were then incubated
at 20°C in moist chamber, and after 3 days the
diameter of lesions were measured. The results
showed that the protectable activity of certain
fungicide (for examle DDP) seemed to be high
on detached leaves inoculated with agar inocu-
lum, but on leaves inoculated with leaf inoculum
(Fig. 2) or on leaves inoculated with the infected
petals (Fig. 3) did not appear as valuable in the
same concentration of the fungicide. The leaf
inoculum on detached leaves reacted similarly to
that of infected petals which may be considered
as a model system of natural infection. The
fungicidal value found in the laboratory test by
leaf inoculum correlated with that in the field
test, whereas no correlation was found between
that of agar inoculum and the field evaluation
(Fig. 5). On the basis of these facts it is suges-
ted that leaf inoculum is suitable for evaluating
protectable effects in laboratory screening.

To test the eradicative effects, detached leaves
were inoculated with agar inoculum and incu-
bated at 20°C in moist chamber. After 2 days,
the detached leaves having the lesions appearing
cqually were treated with fungicide, then
reincubated at 20°C in moist chamber. The
enlargement of lesions were measured at definite
times (Fig. 4). This activity of fungicide on
detached leaves also correlated with the effects
of the fungicide in field application (Fig. 5).

From the facts mentioned above, it is con-
cluded that the protectable activity found on
detached leaves inoculated with more aggressive
inoculum such as infected leaf tissue, and
eradicative activity of test fungicide on detached
leaves may be important check points in
laboratory screening to estimate the controlling
value of the fungicide in the field.
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