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Method for Testing Effects of Fungicides by Soil Treatment

against Serpula lacrymans
(1) Determination of Medium and Comparison of Fungi-Static

Effects between Several Fungicides*

Munezoh Taxkanasur** and Koichi NisHiMoTo***

A laboratory method was designed for testing effects of fugicides by soil treatment
against a dry rot fungus Serpula lacrymans (WULFEN ex FRIES) SCHROETER. Fungal activity
was compared between the twelve different media each containing yezo spruce (Picea
jezoensis CARR.) wood meal and/or the nutrient solution (peptone 1% and malt 2%
extract) as their nutrient sources. The following medium was employed for the method:
Kanuma-soil (4~20 mesh) 250 g, spruce wood meal 20 g and the nutrient solution 81 ml.
Kanuma-soil as a bedding material is composed of silica and alumina with different
particle sizes. This is widely used for horticulture and easily purchasable.

Fungicide-treated soil layer with 3 cm-thickness was made contact with fungal myce-
lium growing on the above-mentioned medium. Effect of fungicide was evaluated by
the development of mycelium onto upper surface area of the treated layer and the
yezo spruce wood blocks, and by the resulting weight loss of blocks due to decay. The
following three fungicides were able to inhibit completely the mycelial development at
lower retention level (0.010~0.019 a.i.kg/m3?): tributyltinoxide, tolclohosmethyl, and 4-
chlorophenyl-3’-iodo-propagylformal.

The method is worthy of consideration for evaluating the effectiveness of fungicides

for soil treatment against S. lacrymans
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Table 1. Media used for the determination of fungal activities of
Serpula lacrymans.

A humus-soil 300 g G Kanuma-soil 300 g
distilled water 90 ml distilled water 90 m]
B humus-soil 300 g o Kanuma-soil 300g
nutrient solution 90 ml nutrient solution 90 ml
humus-soil 190 g K anuma-soil 190 g
@ spruce wood meal 50g¢g 1 spruce wood meal 0g
distilled water 72 ml distilled water 72 ml
humus-soil 190 g Kanuma-soil 190 g
D spruce wood meal 50g J spruce wood meal 50g
nutrient solution 72 ml nutrient solution 72 ml
humus-soil 250 g Kanuma-soil 250 g
E spruce wood meal 20g K spruce wood meal 20¢g
distilled water 81 ml distilled water 81 ml
humus-soil 250 g Kanuma-soil 250 g
F spruce wood meal 20g L spruce wood meal 20 g
nutrient solution 81 ml nutrient solution 81 ml

humus-soil: passed through 4-mesh sieve.
Kanuma-soil: between 4-~20 mesh.
nurient solution: peptone 1% -+ malt extract 2%.
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Table 2. Fungicides used in the experiment.

[

Fungxcxdc Active ingredient
A ‘ tributyltinoxide
B | tolclofosmethyl
@ 4-chlorophenyl-3/-iodopropagylformal
D + N-nitroso-N-cyclohexylhydroxylamine-Al
E \ 2,5-dimethyl-3-(N-cyclohexyl-N-methoxy )

furane carboxylic acid amide

I° ' a-aminoisobutylic acid
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Table 3. Fungal activities of S. lacrymans in different twelve media.

Arrival of mycelium to

Fungal colonization
the upper surface of soil

% Weight loss
of wood blocks

Mycelial development of wood blockts

1
i
|
Medium®* | at 30th day after
i
|

\
|
I
|
i
|
I
|
I
|
|
1

(S861) S008 B - %Y

]‘ 1
1 J
| S S
3 Y. layer aftenj covering R after setting ‘ Covering thickness
moculation 10th day E 17th day ‘J 30th day ‘ 56th day I lem l 3cm “ dcm i ave.
i ] | ) Y i [ -
7 7 i | . :
A Séggrsgffa‘;i the | No No No Slightly 1.9 | 2.2 | 2.2 2.1
o ! o I B i B |
9 | T |
B ?p’ggrgflffa"cfe the No | No No Slightly | 2.3 | 23 | 2.3 2.3
o | Total area of the .' 7 | :
C | upper surface and No ‘ Yes Heavily Heavily | 43.5 41.6 43.9 42.2
i 5cm downwards |
o 90% of the upper | Yes only | |
D . surface and 3 cm No } in 1 cm Heavily Heavily 46.5 40. 2 42.8 43.2
- ' downwards | covering |
i 90% of the upper : ; |
E - surface and 0.5 cm i No : No | No | Slightly 2.2 ¢+ 22 2.2 2.2
i downwards ; .‘ 3 | :
o . 80% of the upper Yes only | Yes only ! | | [ ‘
¥ i surface and 0.5 cm in lem | in 1cm © Heavily Heavily | 49.8 | 40.2 | 32.6 | 40.9
downwards ; covering | covering | t |
, Only 709 of the ! i I N
G upper surface No | No | Slightly Slightly 6.0 3.0 1.2 3.4
) o o | Yes in | | i B ‘ i
H Only 70% of the . and 5cm Yes | Slightly | Heavily | 3.6 | 36.0 | 308 348
upper surface | covering | | :
o N Yes only Yes only | ‘
1| Only 70% of the in 1 em in lem | Slightly Slightly | 1.9 | 1.8 | 2.0 1.9
i . upper surtace ! covering covering |
Only 70% of the ! Yes only | Yesonly | \ l !
J o YL ' inlcm ' inlem . Slightly Slightly 1.9 1.7 1.7 1.8
. upper surlace ) f covering | covering E
o | | ‘ |
K Only 70% of the No No | No Slighdy | 2.0 | 2.2 | 6.2 3.5
upper surface | ,:
o I 90% of the upper i Z J | |
L i surface and 5cm | Yes 5 Yes . Heavily Heavily 34.2 42.0 35.7 37.3
| downwards | | |

*. See Table 1.
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Fig. 2. Effects of yezo spruce (Picea jezoensis) wood meal and
nutrient solution (peptone 1% +malt extract 2%) on
the weight loss of spruce wood blocks by decay. A, B,
------ and L on the figure show the different twelve
media (see Table 1).

— 37 —



A MBS - F A H20% (1985)

RANOHEAMEIIESN T GBEEILE, K), SN GEEEF, L) kiR am L,
e KR OERIARKICONT, I E LTy = KB & RFRIRD v S AR R s 46 &
B A T 5 & Fig. 2 o L 51 kéo_mwﬁbm%&MﬁMD&%bﬁ%mquK,mvﬁ

WD R A D fodic i, BfEEEA TRy 50 g, JEIE-ERTFRIE TR 0 ml B L, kI

A TR, MR f@”ﬁ%@ﬁ%ﬁ%ﬁﬁ@mk?<M@?%p&#9m#bhéoAM&%&&%&
EEmateHa (ehth 20g & 8l ml, B8 F, L) i, WAL L L IE RO REFcfE 1
Bt HEEREH T OBFEH T » Tnre b dy, e 2 BB eRH ST 7 3 22 7 FlJT
BN N E e R AR = 3= A I
Coko, RBETIEO =y <7 K OBmERA RO T, BEHEC, D, F, H, LiM:ER%

ThHHA, CEDIARE 50g 2 UBE T4, & OEEEMCTLREBIROAR P KE T &

IANIRE OB B OWMIFIC AT R 130 &, Hik =/~ Y KA ~OEADHENRL s BRAHZ &, b

ﬁﬁ&WWL%VOLtﬁqTF%I%m%¢7&W%imkﬁmb%ﬁékmﬁ@aawwﬁ#b,”m

I BHEE RIS L LT LO#E L T3 £ F 2 bivs,

W5 lkaﬁéhf*ﬁ%%*iRMWW+WW®M+®Mﬁ%M Table 3 iI7RxhTwWb L5
W, EE S BEIOH B X CUT H B ORE T, ek Dmﬁréwjévbﬁkm«@%#®ﬂﬁﬁ?vﬂn
Witz Lo Lkl TG E OB S THRRITEHANFIEL TR H, = v~ v K oBEREHARC
DWTHMEEIXC I ANILZ LA ERD BRI » T WED-EBEWUANY, BT~ O3 A &
hiTrebi, HRORBHEXIZ 1~5cm ORPHIC & &% > TV H DT, HEFOBENIHEBRE L Coum
BoExd 3cm THMTHHEEL BRI,

3.2 HEOEAOMEAMN

iR 250 g w ==y Ky 20g SS9 81 ml Nz AoBSEIE L A AV, iloffRc X v ik -
T BREIER 0 o 3 2 2 r KT B PR B R A Table 4 1277 L7z,

FHCuz 001 ai. kg/m3, FEHIA, B, {£0.019a.i. kg/m® LS EWEARTH s X2 r 40 LA
BLi-LCk b, HHAEH 03ai. k"“/mS TRH IR E RS B ic, FEFIDIE, 2.4 ad. kg/m3 TL ABE |-
mwmfvaHkmﬁﬁﬂat 4.8 ai. kg/m® T 5 R ~FIHIEH L X hens, B 3 KA
By | At fekbh e BAHE FHi OO WMENRD B, Lo LEFIDEER ] 2 1 Tl
HLEAE 03 ai kg/m?® T4/ BLIERIR NS 72 FHF L THOEARTYE = /<Y KE~AD
S OB D - 727y, AUBRRE & SRR O M & A NE VG LD, BB L o sHE2 S 1~2em )5
ABE LT A, 3615 &0 7.22 ad kg/m® TRD S, HiHE CRRABE L0 S o 25l LT L~
Sl LB, 3AH | AcBigx i, Ll 1444 ai kg/m® TIESERICERO LFE2I- L1,

g BT X O A IR IS A, KSR A OV b A, 3 & s LTl O A
WEFGE L 0 BB I R S E VBT LAY, BHIA, C, D, BT CRARMBIEAE Ll
XhTkh, FolBEEnsA, €, B HEAmF e U Coffic I Fich s, Lo LEFID
AR LB TR - 3 42 R R IR AT SRS R B R ) R R T e BT,
LBl O FABRE A D LBEBEH & L CORMRED E b TG SRS HBETH S,

A2 OBELREAORENTRTH D, THhOBEREREEEE (X b2 vz ) — iR
BV AR TR L, BB ORTC O AN D, LIBOMAUEM X BT 52 0N TE DY, Ly
o TP F Ty, ST OB HERED @ A, ALBILK Z21 OB D IR KBE IEVERER  F1-5- L el s
Tl BEOERRIC VT, BN B XA T abh Th A48, 4lblo T HAHE Tt JiT
kHW%%émLt%ﬁB b, TOMRERS S LR TE Y, FHEFDEERNEYREG TS EHEERD
PP 2N & A5, WA IR sE A BRI AR TH B L Vb T B T Do T EA BB T




EE TEA 3 A& iR B ISR A O HEER (1)

Table 4. Effects of fungicides by soil treatment against S. lacrymans.

Arrival of mycelium
Retention Weight loss a;f‘?grt};e?gz
Fungicide* (a.i. kg/m3- of wood Upper surface g
. )
soil) blocks (%) of treated Wood blocks?®
layer? B
0.019 0 0/3 0/9
0.038 0 0/3 0/9
A 0.075 0 0/3 0/9
0.15 0 0/3 0/9
0. 30 0 0/3 0/9
0.60 0 0/3 0/9
0.019 0 0/3 0/9
0.038 0 0/3 0/9
3 0.075 0 0/3 0/9
0.15 0 0/3 0/9
0.30 0 0/3 0/9
0.60 | 0 0/3 | 0/9
0.010 0 0/3 0/9
0.019 0 0/3 0/9
C 0.038 0 0/3 0/9
0.075 0 0/3 0/9
0.15 0 0/3 0/9
0.30 0 0/3 0/9
0. 075 4.1 1/3 3/9
0.15 0 0/3 0/9
0.30 0 1/3 3/9
D 0.60 8.8 3/3 9/9
1.20 7.8 3/3 5/9
2.40 0.6 2/3 6/9
4,80 0 1/3 3/9
0.30 0 0/3 0/9
E 0.60 0 0/3 0/9
1.20 0 0/3 0/9
0.30 0 0/3 ] 0/9
(?f§> 0. 60 0 0/3 | 0/9
) 1.20 0 0/3 ‘ 0/9
3.61 0 3/3% 0/9
F 7.22 0 1/3% 0/9
14. 44 0 0/3 0/9
Control — 39.7 3/3 9/9

*: See Table 2.

D: Number of bottle in which arrival of mycelium was observed/number
of bottle used.

: Number of wood blocks on which arrival of mycelium was observed/
number of wood blocks used.

Z: Arrival from the bottle wall in contact with the treated layer.
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Table 5. Fungal activities of S. lacrymans at 56th day after removal
of treated soil layer?.

Fungicide® : ~ Retention Colonization gf % WeighF loss\ of
- ; (ad kg/m®-soil) | Wood blocks® wood blocks
0.038 | 8/9 24.4
0.075 5/9 5.6
A 0.15 6/9 20.3
0. 30 6/9 19.5
| 0. 60 6/9 18.4
0.038 9/9 40.9
0.075 9/9 47.5
B 0.15 9/9 42.8
0.30 9/9 42.2
0. 60 9/9 37.6
0.019 9/9 35.8
0.038 9/9 19.9
C 0.075 6,9 5.7
0.15 3/9 0.9
0.30 ; 3/9 2.1

*: See Table 2.

: After removal of treated layer, surface mycelia were scraped
off. Spruce wood blocks were half-buried into the medium after
mixing and left for 56 days.

2. Number of wood blocks colonized/number of wood blocks used.
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