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Studies on saprophytic behaviour of soil borne pathogenic fungi.

I. On the change of microflora in soil treated with soil fumigants.
by

Hirosuke Ocura, Tokuuemon MorimMoTo and Koji TAKETANI
(Laboratory of Phytopathology, Faculty of Agriculture)

Summary

Changes of microorganisms in soil treated with 2-, 3-dibromopropionitril 20 % and
trichloronitroethylene 20% mixture or chloropicrin 80% were observed.

Number of microorganisms in soil treated with both fumigants decreased rapidly, and
bacteria began to increase about 1 week after but fungi and actinomycetes did more slowly.
In treated soil, microorganisms distributed unequally, and then their increased ratio were
different each other. Microflora were more simply in treated soil than in original soil, and
many of fungi appeared in early period after treatment had fungicidal tolerance or were
stimulated their mycelial growth in lower concentration of fumigants. Some of fungi
appeared only in short duration. Rhizoctonia solani and Fusarium oxysporum were con-
siderable tolerant in these fumigants, but Pythium aphanidermatum was not so. In some
cases, damped seedlings of cucumber increased in treated soil than in no treatment, when
soil infested by these pathogens was fumigated in lower concentration. When R. solani was
inoculated in soil after treatment, mycelial growth of this fungus was as usual as in no
treated soil but mycelial density and damped ratio of cucumber seedlings were more increased
in this soil than in no treated one. And the damage was more increased when plant
debris was added in these soils.

It is considered from these results, that soil sterilizers change the soil microflora tem-
porarily, but when these chemicals do not extend to the pathogens or when recolonizers do not
inhibit the gro(vth of pathogens after soil treatment, crops are infected by pathogens in

severe.
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RFE RO IR E LT 2HO LR, 7 20 €2 Y ¥ HS5EHS -, 3-dibromoprop-
ionitril 20 %% & U trichloronitroethylene 20 %_?f‘t‘r"@i%fﬁb\Tiﬁmm&@ﬁﬁi%ﬁ@ﬁ@b 5
BEDHEL &0 THE L,

K1 EFNIBICLZTBHENBOED

IR ERH LRI U 7o W 2 A ORIV B 1E 6 I 2 OB OB O BIEOHMIC D1
T, WRIFEMEZMNTI654E8 AL 3 A AM, BLU1966F 5 ALY 2 W AMBHRE U, T713
HH, WEI0BHTCEP L @I 2-, 3-dibromopropionitril (DBPN) #% & T trichloronitro-
ethylene (TCNE) % 20 % iBANK, A3 707 ) v 80 % ¥ 30 cm MKIC Iml 2
2 Tmllm® OEEKELTF 5 ecmDETICHEA LicD BflilEfik Lz, H#XiZ 16 m? T, X
E 7o 1, 3,7, 14, 21, 28, 35, 42, 49, 56, 70, 84H ENCTEAFEAMS L S TERLTF
S5cm OEEER 200 g & 4, SHLEALDIIRL, KKBERLALOBIKED 20 g 2R Ui, HAY
DI, BT IR RRSEAR R A A, MBI 771 3 VR, RIRES & & UREN I E R OB

(Y v #4100 g/l DMHIC peptone 2g, MgSOs 0.5g K:HPOs 0.5g, NaCl 0.5g
grycerol Sml, FER25g BRI A AL, RKBEOSEITH LTI eptomycin B XU rosebengal
% 30 ppm ZRMUFco HRKIZ102 b Y M, 25°CICEEL, BT 2 ~3 B, RREE 4~
6 B, B8 BRICHBIT AWM AERNIEL, Wk ly LD ICEET IBEBICHII L7, Mk
OEWIFE 1K, HRREOZETILE 2K, IKMBEDOETILE IRICRTEY TH %,

M TRITEHE bmm T A BICRERRBRBICHMOBIZRL, 21027 & LT RUER &
DHERBDI, ZOHRORINE DBPN+TCNE RIKHOTES Lo UL, HikE, i
OEBIZHEZL, MHEBROAEI LX) CCHEOHNBEEL L5 THS, LoL, 19655FDH
22 Ti2 DBPN-+TCNE KiTHIT28~35H YICRIRE QO 2k i@ bon, oy
) YRICBWT2EBRICEEREOAMBRDENE, CHEIHEORRICH - TRETLHE O
Blae DR Uik EELDNG, '
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Fig. 1 Change of bacterial flora in soil treated with fumigants.
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Fig. 4 Soil sampling plots for investigating the
fungal distribution in soill treated with fumigant.
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Table 1. Distribution of fungi in soil treated with DBPN and TCNE mixture,

. % Number of fungi ¢ Increase ratio
Soil plot ]

5 7 days 14 days (times)
A 4 10 2.5
B 4 6 1.5
C 3 3 1.0
D 3 .6 2.0
E 21 19 0.9
F 70 136 1.9
G 8 36 4.5
H 3 11 3.6
1 2 12 6.0
J 5 35 7.0
K 16 3 1.4
L 21 38 1.8
M 11 48 4.4
N 35 65 1.9
O 8 39 4.9
P 35 60 1.7
Q 28 - 90 3.2
R 37 102 2.8
S 15 45 3.0
T 33 52 1.6
8] 10 42 4.2
\Y 20 38 1.9
W 352 394 . 1.1
X 13 138 10.6
Y 4 71 17.8
Z 7 42 6.0
A 4 13 3.3
B/ 1 43 43.0
C’ 4 25 6.3
D’ 6 44 7.1
E’ 4 57 14.3
F 3 74 24.3
G’ 3 24 8.0
H/ 6 25 4.1
1’ 1 19 19.0
J’ 4 15 3.8

a. Fungi in 1/20 g of dried soil.
b. Duration after treatment.
c. Fungal number at 14 days/Fungal number at 7 days after treatment.

BHBRHONE, &SI ARTIRCOSHBERIEARS N, EOMINOEIE I L ERIRHLA
DD OEEIHDEND, BRBRICBO TRIREBDHILOERL O Z O OREAKREDE
WKL DEEZHEBKTH -7 bOEEDNE, UL, BHOMBRIKRSED Trichoderma,
Penicillium THY, T Aspergilius, Rhizopus S EDPMAINB LT E 0,

T/, WERELOME S & OCWEOEEEE 2%, BIRIORTAD THB, THbDb,
HIA 100653 5 0 Z 10005 B L, DBPN, TCNE HBZhe&hnSg/m* 5013 0.5 g/m® OH
BIRIEBXDICAHME Lce B2 6m? &L IR 2MHTTHANESA 02 12H 1 BLDER
B L, ME# L, 2,4, 8,15BICHE LR S5, 10, 20 cm OEBAFERL, Tk CHEHEEBEEZ
Lo

ARHNS LR THT 20 cm KB THAM | BHRITE T TIEBR2ICHD U, M Tk
1%, RIRETR26DBLT, HERETRERY0.IZLTIWETS 2, UL, HIEETIR4E, &
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Table 2. Change of microorganisms in soil treated with fumigant * in warm season.

Concent- Soil Number of microorganisms
ration depth -
(times) (cm) 90 1 2 4 8 15
5 428010 2725 2925 67855 397991 765388
100 10 426755 2422 2976 81224 400581 767435
. 20 310056 3189 3085 44356 108756 362357
Bacteria
5 428010 3672 2844 85536 425310 589751
1000 10 426755 2385 2785 107734 563225 703142
20 310056 3791 3662 104534 170856 334387
5 32188 68 120 179 528 9785
100 10 30851 1781 1799 3222 7560 11227
) 20 19925 3219 3004 8587 8219 8879
Fungi
5 32188 175 - 210 198 1038 11754
1000 10 30851 942 1334 4285 5229 17225
20 19925 5261 4985 9507 10023 9736
5 29807 119 106 171 184 919
100 10 27645 213 266 476 521 352
20 20021 437 360 1029 755 1125
Actinomycetes
5 29807 142 152 118 233 717
1000 10 27645 116 347 531 468 1221
20 20021 743 618 962 1074 1347

* DBPN 20% and TCNE 20% mixture.
a. Number of microorganisms in 1 g. of dried soil.
b. Days after treatment (0 : Before treatment).

Table 3. Change of microorganisms in soil treated with fumigant* in cold season.

. ) Concentration ¢ Number of microorganisms
Microorganism . .
; (times) v 0 1 2 4 8
, 500 B 3522 2656 9855 52671
Bacteria 1000 216511 3367 3996 10577 54557
. 500 851 977 1611 1415
Fungi 1000 9851 1031 992 1275 1721
Actinomycetes 1838 18772 gg? %éé 2?2 gg%

¥ DBPN 20% and TCNE 20% mixture.
a. Microorganisms in 1 g. of dried soil at 5 cm of soil depth.
b. Days after treatment (0 : Before treatment).

RETRERTLE, 5cmONBTS H, HMETIERTLE, BETISHEDSEHZEE
LiZL®» 3, 7, METRERLD bEEOFNEKOEHERRATHY, 158KICIELEK
L0 bMT 505 RRE, HMECRISARTOEBRITICE S0, Kicsy 3 nmehRie
B 5 RTEL L, T/, 0 2 BRICERBEREERTEANE O, 3B OB IIARIR
WD HDBE L, a‘ém@s*d)%i)%C)bnﬁﬂﬁm&%‘if‘on%o o, WA LULCEBREENE NS
X5 TH5Bo

EE 0 EHIMIEIC & ZRREHOEDH
HWH A LIBT3 & HIRBAESBIREBMICRD T 50, £FOROEIERIICH T 2EMADOE
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Table 4. Change of fungalflora in soil treated with DBPN and TCNE.

a Number of fungi
Group Genus -
LA 1 3 7 - 14 21 28 35 42 56 70
Penicillium | 320 225 15 20 20 50 60
A Gliocladium 90 5 10 10 10
Trichoderma 40 4 80 {210 1360 390 210 170
Chaetomium 90 8 15 90 190
Fusarium 140 10 30 10 80
Aspergillus 50 30 100
B Rhizopus 10 10 10
Cladosporium 70 1 60 10
Monosporium 40 60 20
Fusidium 0 1
Epicoccum 0 1
Coniothylium 0 8
Pullularia 0 8
C Phycomycetes 0 1 10 70
Phoma 0 15
Papularia 0 5
Acrocylindrium 0 40
Alternalia 0 10
Acremonium 70
Spicaria 50
Sporotrichum 50
Torula 50
D Cephalosporium 40
Flormodendrum 40
Humicola 10
Monilia 10
Mycogone 10
Unknown 120 20 65 90 10 80 90
a. Fungal number in 1/50 g. of soil.
b. Days after treatment.
*  Before treatment.
Table 5. Change of fungalflora in soil treated with chloropicrin.
@ Number of fungi
Group Genus
: L 1 3 X 14 21 28 35 42 56 70
Penicillium 320 15 5 5 35 10 40
Fusarium 140 10 15 50 105 20 10
A Trichoderma 40 5 50 135 80 45 55 40 75 55
Chaetomium 90 4 20 60 75
Cladosporium 70 1 40 10 25 25
Gliocladium 90 . 5 30
Monosporium 40 5 15 20 25 20
Gliomastiz 49 30
B Phycomycetes 70 30
Aspergileus 50 5 50
Rhizopus 10 5 10
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. %  Number of fungi
Group | Genus |
oQ* 1 3 7 14 21 28 35 42 56 71
Pullularia .- 0 1 6 ' 35
Coniothyrium..- 0 15
homa 0 60

C Tetracoccosporium 0 : 20
Synsporium 0 - 50
Acrocylindrium 0 5
Mucor 0 5
Acremonium 70
Spicaria 50
Sporotrichum 50
Torula 50

D Cephalosporium 40
Hormodendrum 40
Humiccla 10
Monilia 10
Mycogone 10
Unknown 120 3 40 20 90 55 20 50 15

a. Fungal number in 1/50 g. of soil. °
b. Days after treatment.
*¥  Before treatment.’

THEEF O R REAHICH T A HRICBIZEAEEBRD LN, TEbDH, LFPORKE
i A BMEDONGB, B 1LIZNER T BEIRIC § CREESHREINLET, 84, sRPOA
BICBTEbDTHS. B 2RMEEIEOEE HETELOT, XNOBHIKETS: £33
WMIRENCEEL R UEK - e SUBRICHET S 0T, EHOCHEICET S, N5 IIGMRE
BOBOHINCHETE DL, HROELZ{HBRTEIHOMNBHONE Y, WTNOELKERZS
15<, U b—Iiic B Ui iR ER MR LB h o, BARMBRICIEEETRL
BIRRODEICEBTEHTHS.

NS OHEBORMMELMB 1oDICTEH S 62V ERCSY 2EOEFAHE L. B
6.5 cm QAL =— W EICKE L% D0, TIBEE 0, 5, 10, 20cm OAEICHO2U
DYy H A ERPHEREMCHER UAXBEOEZ > (% 10mm) %@ %, DBPN, TCNE B#&%:
27, 18, 9mi/m® DHAK BB EIK #NENOHEBOIHEEEICHT Lico. COMRAE 28°C
T4 BMIWE L OB, KBTS EWH LT KSR ¥ v 74 RS ET £ WE Ui,
BB LREEOE D, Fav ) XDDBEL Rhizoctonia solani (RS 508 58, Pythium
aphanidermatum (P 5025H), Fusarium oxysporum (F S0TE8) M7 (B 6 H)o .

BRI R MET S ABBSLIU CHO 1 OB fhich LT WEED bDOBZE S,
27 ml/m* BHER THMT 20 com TREHET 3 SONBE 0D, HHBEINCABNEE OICEEHR
BRI HmeT 3, WBEEE MBI 3EKRAMESDE L, MEBZICHBEZRD D - e DRI
RIFINE O TEEAMUEDIR E AL, Iml/m? HEXTHIMT 20em TED UTCEHET
2500% 0, HWEEODD BT F oxysporum B - & SIEAMM:HH L, KROT R, solani
DSHRNDS, P, aphanidermatum S EEM:EHE 03, BELEDHOHBWELDOL I ICEL
bN%.

o DEHDS B, ERMEEL T ARRNICHBT 225 2L TY + 74 TRHELET
OBARDMEZ° CIKBNTHI L (BT1H).

FEHMI 1, 3 BRICHBRT 2WHE VTN SEROMER BTV, WERENHOWEEITE
i - THAOMERRESNZBNERT, LrL, WET BRIC HWBRTIHEKITZLALD
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Table 6. Fungicidal tolerances of soil fungi in soil.-

Concentration ¢ (ml/m?) 9

Soil depth (cm)

18 ]

|

(8]
-

(=)
wn
—
(=)
(=]
wn
—
(=)
[y~
<
<
wn
—_
=]
oo
[=)

Penicillium — a
” - b
Gliocladium
Trichoderma
4
Chaetomium

4

[ O A

Fusarium — a
” — b
Cladosporium — a
” —'b |
Unknown — a
“ —-b
7”7 _— C

1 T T T A O I A A
T T A A O O I I O O |
IH 1T ITHER+++ 1 ++
PR +++ 10
FTHLT LI +H+H++

I I T O N N N R A

N T T T Y T Y T T O

T T T O T R O A R B B
I

T T T T 2 O O I
H.

I T T T I O

Aspergillus — a
” bt l)

Rhizopus

Monosporium

Gliomastix

Phycomycetes — a
7”7

” - cC

Unknown — d
” — e

[
[ I R A S|
[ O O N I s
[ O N A R A A
Ll
O B T |
[ N I A
| T I I B I
[ O O A A A
[0 O O O T O Y S B

Fusidium
Epicoccum
Pullularia
Coniothyrium
Phycomycetes — d
Phoma

Papularia
Acrocylindrium
Tetracoccosporium
Synsporium
Mucor

Alternaria

PHD LR ++ ot | FHH R FE | B+ +++

I T T T O O O O A N

I T Y A O O I O

Pt + s+

| T T O I R O B B I |
(T O O I I B A
Lrrrrrrerrid
[ T T T T O T I B
T O Y I T I O

[ I A O B B A
1 T A T I A O O

Acremonium
Spicaria
Sporotrichum
Torula
Hormodendrum
Cephalosporium
Humicola
Monilia
Mycogone

T T o I L o B e S 0 o o o S S S R A AR SRR [~

'
-+

O O
Lrrrerti
l

ey
T O Y B
[ T O O I A
| N I I O
[ T I T I
I T T T T T I
trrrrrr

|
|
.
+
|
i
|
|
|

R. solani
F. oxysporum
P. aphanidermatum -

!
!
+ 1
|
|

| ++
|
|
1
H |

|
++
!
|
[

a. DEPN 20% and TCNE 20% mixture.
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SOHYRELEE OGP TI BADHEN ZLE bHEENS £5THb, £LT, R. solani,
F.ozysporum F TN HREOIHICE T2 0L AN,

KER3 EAINEITBEPICEITIREHEOTH v _
B D & 51 I AT EFTIS » 18, 15 pOFRECHEBOERS CEBHb, O
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Table 7. Mycelial growth of soil fungi after fungicidal treatment in soil.

¢ 9 ml 18 ml 2T ml
Non treatment
& 10cm 20 10 20 10 20
Cladosporium — a ¢ 15 1.9 1.0
” -b 3.8 3.4 0.5
Epicoccum 2.2 3.4 1.5
Fusidium 1.0 2.5 3.1 0.5
Pullularia 0.6 1.7 1.0
Coniothyrium 5.8 4.7 3.0
Gliocladium 5.8 1.5 1.0
Fusarium 6.2 3.0 6.0
Chaetomium — a 5.2 4.5 4.8 4.5 2.0
” -b 4.0 4.5 2.7 2.8
“Trichoderma — a 12.2 10.5. 12.0 9.0 8.0
” —-b 14.2 9.0 13.0 11.0 14.0 13.5
Penicillium — a 10.0 2.5 2.0 0.5 6.0
” -b 4.3 0.6 0.6 1.2 1.0
Phycomycetes 5.0 1.5 2.5 1.8
Unknown - a 0.3 0.3
o - b 6.2 5.3 6.0
” —c 2.7 3.8 2.0
R. solani 19.2 9.3 22.0
F. oxysporum 6.3 2.5 4.0 2.4
P. aphanidermatum 18.3 8.0

a. DBPN 20% and TCNE 20% mixture (ml/m?).

b. Soil depth (cm).

c. Mycelial growth (mm/24 hrs.). Mpycelia grew only a little or none were not written in
-this table.

BRI T 5 558, WEREOHIC SV TR Ui,

TEICHE LI L 178 - 1358 DR FEORFERS LU Z OROMMAER 5 12DIT, HopLDA
FHOICI0B ML Uc R, solan, P aphanidermatum, F. oxysporvm % 11/m* O¥EITE
+TF 5 ~10cm ICHERE LD H10RA#IC DBPN, TCNE £20%BK D100, 500, 1000, 2000 f%
% 2.5 U/m? OBACEERE Lic, BEHAMMKIOABLU0EICF 2w ) (FUIE) 2K K200k
TORHEL, WERICEBRSAZMALL (FIHR),

WERL0EH BRICHREE L e, REIL R, solanis F. oxysporum &S 2000 fEHBMIERXTH >
125D, P. aphanidermatum SHEBEEOWH TR FHDTEN. LA L, J0BRITHEL
e, BRBERICBY 2HFIEMITHAL, R. solani, F. oxysporum WX % HET 100045,
20005 X TR ERLEHEZ2 VR ENL KA ENH 2, DA, WEDORLEIR R. solani
TRIBIINCIES DICKI Ly F. ozysporum TRBEDE—ICHENS O bID D, TERER
FTHHEE R solani LD BLIEV, FTh, FERETTIE - 1BHH 2 OV REREFHICE O THRH
HITHIT D DFEDTD BNt

DEFRIIFOMBC BT 2BEEEO LIEN TOWLD DT Lic, $Hbb, #72ERT
Zll0em, EZ 40ecmD+ * » FHFERNICE S AN, DBPN, TCNE BE% 27 ml/m® O#
EICHEE L, L0 R RICHROPRICA 2D SICHEE LI R solani %59 100 ml 2 THERRE
Lico THED15 I0emiZ BB~ DOEADMES% contact slide HElC & » THET L7z (9
o '

R. solani MEERH LY 15 cm OBECEET 20 THHIHROL > THY, 30cm IKHEF 3
DEANELNTH S, LAbZORERHENATNOEMCHEVEAINENED THB, LHP
DE I 15 cm QBT BE»S, 30 cm OAEBTIRIBAFIRTHEV—BICAHETE DL
Bbide, UL, % slide glass FOBRMIZA B S0 TROE L, MHMOHRIC L 235133
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Table 8. Relation between damped ratio of cucumber seedlings and planting
periods after fungicidal treatment* into soil.

Concentration Susceptible ratio . %
Pathogen ) - T
(times) . % 10 days L 30 days
2000 b 274 12.4 — 61.3
1000 2.0 23.0 — 46.5
R. solani 500 3.5 2.7 — 4.5
100 0 0
Not treated 91.5 — 97.2 62.3 — 65.3
2000 15.4"' = 22.5 ~ 48.0 — 52.0
1000 ) 0 41.6 — 67.5 -
F. oxysporum 500 0.5 0
100 0 ) 0
Not treated 67.4 — 72.0 60.0 — 62.0
2000 1.5 8.8 — 10.5
1000 0 7.2 — 10.5
P. aphanidermatum 500 2.5 6.5
100 ) 0 0
Not treated 71.1 — 85.5 17.5 — 2L.7

* DBPN 20% and TCNE 20% mixture.
a. Duration after treatment.
b. Pre-emergence and slight diseased seedlings are-containéd.-

Table 9. Extension of mycelia of R. solani in soil

) Frequency of ‘mycelia appeared on slide glass
Dllitggsﬁ“f]rom Soil treatment
7 14 21 28 35
5 em ¢ Sterilization ¢ 6.7 0 53.3 93.3 93.3
Non sterilization . 6.7 6.7 40.0 73.3 80.0
30 em @ Sterilization 0 0 200  66.6 80.0
Non sterilization ) 0 6.7 40.0 86. 7 80.0

a. DBPN 2095 and TCNE 20 % mixture were treated in soil at 10 days before inoculation
of R. solani. ' -

b. Days after inoculation.

c. Number of slide glasses observed mycelia of R. solani / total glasses in soil X 100.

WD, ERL% Km%&LHLﬁWTi?<H6®Kﬁb,%ﬂﬁi%¢f@%i@@mﬁﬁ
HHNIE,
Ft, LDt v R TIEERG OBV EEO LB O £ @5 Ui, 1%
LR EABICMIL, R. solani P& FRHCHEIH A S 15, 30 cm OAEHCHTF S €+ 29 Y
(UZE) % BRI SR L, 1 @ERRICIRIN > TREFRBE 2T L B0,

F2v VYEREEELATHOTINOXICORIGT 505, EALEX TREERM”S 15 cm O
HELISMC B IR DSBS 5 10 DT & RAHIIK 15 cm DALEITI 0718 0 DB AT TICHE
HELTH3bDEBONE, TDRIZEMSE SRBICHIRIH T 0, HUIX T i S0 K
J: D ORI KRTH B, T/, [SEICHENEERE S 15cm & 30 cm DALE TOREL KEHTS

» R PIC—Ric 2 H LT s b0 L BEhbhd,

L@@&?K!?sdmzu%m%ﬂimfuwﬂﬂimi@%%%%@méﬁéﬁ,iﬁmw
ERABHFELETI28ED R. solanis P. a[)/zaniclermat‘um} F. ozysporum LB+ 20 )4
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Table 10. Relation” between appearances of diseased cucumber seedlings and
distances from inoculum of R. solani.

Distance from soil . Degree of @ Susceptible ratio %
inoculated point disease v 7 14 21 28 35
Damping-off* 0 0 ~ 20.0 340 27.8
¢ Sterilized Slight 0 0 25.0 25.0 38.9
Total 0 0 45.0  59.0  66.7
15 em
Damping-off* 0 0 0 18.5 12.0
Not sterilized | Slight 0 .0 10.5  15.5  20.0
Total 0 0 10.5 34.0 32.0
. Damping-off* 0 0 0 10.0 27.8
¢ Sterilized Slight 0 0 50.0 25.0 33.3
Total 0 0 50.0 35.0 61.1
30 cm -
) Damping-off* 0 0 0 0 10.0
Not sterilized | Slight 0 0 5.3 21.1 15.0
Total 0 0 5.3 211 25.0

a. Number of diseased seedlings / ail seeclhngs % 100.

b. Days after inoculation.

¢. DBPN 20% and TCNE 20 % mixture were treated in soil at 10 days before inoculation
of R. solani.

* Contained pre-emergence damped seedlings.

B ORE DNVTHE LI, LED 4 v MREROBE-RIC 4 205 %R0, 18K
DBPN, TCNE Z20% iRk D500f5 8 % 27 ml/m* OBAWCLEMEL T 2 E8RAKE L. ToR
DR JIRIC A 74 S ICKEE L 3WEM AL, FRICEEE,»S 5, 10, 20 cm DAL IS
EECF 2V VAR L TYEOET LA M Lo 2DR 1B ECH 2 v ) 2 L/’C?i&'

EROMBAME Ui (BLLIR).

3SR Erf‘?ﬂﬂﬂi@;ﬁﬂ"HCi))beb?’b‘fﬂ%b DIBARDE M+ 2 U ’)ﬂfﬂr@{:&l i)>j( T 35
D, UhbRKHMHIBEL BB, COFMRLIMLEL D SMUIMIETHS HTHB. CIITK
FESTEPOEBRELZRA L CTAETE2RMAIE, EEEBKKRELDTHAD, Lrd, £
DWEY DA T 2 MUI L HE TREABREDOELEEF TN OHFHOLEBTICKEUEELEEA TS
EEZOND, JWDD BTk P. aphanidermatum DMEHB S > & DR, HEFEH T BT 20cm
55 7RI T 5278 ) DRI AS 2 T 559, JEABIE T 328 B #IC I B3 B DB AR LT
WA, F12, F ozysporum OD:H;EFI"’C@HI{D RHEZ <, 20 cm RIENILEADFRE b S IR

OEATHEM®RIE, MEMOBAICIRBATSH S, 55, EARMEFTEOTA 05 EMERT
8 o7e F. oxysporum Wﬂr@ 20cm OHEICHBNT, T HHBHVIZI4AICSAE bf:ﬁﬁfﬁ”ﬁ(i?‘
~NT IR E L Pythutm KEBHDTHD, [—JH@&%@ R. solani BERRICHED
N3N, HEHEKEE ORI LS, -k,

¥ =
IR EIAT 5, £ OEAMOBRRARE T 5 HFHO LTI —iLEHEHITH
LThMoDORBESA TS, LROUENETRBOZ(ICH L THE ) TZHE b b,

— IS S B ORLIC £ B MAEYDOET) oM TRETLT S bDEBbhsy, s/, 550
BRBEOBTNITRPRODENS L, COd, EAMAERICHT 2 MEYORBELHMHEL
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Table 11. Relation between fungicidal treatment adclition of arganic matter in
soil and appearances of susceptibe cucumber seedlings.

Soil trea-| Organic | Distance | ® Degree R. solani F. oxysporum |P. aphanidermatum
mater In | from
tment soil inoculum jof disease | ® 1 week 2 3 41 2 3 ¢4 1 2 3 ¢4
Damped | ® 85% 100 100 95{ 0 20 30 35 5 15 55 45
5 cm | Slight 10 0 0 5110 70 50 45 15 55 '35 10
Total 95 100 100 00| 10 90 80 80 20 70 90 55
Damped 0 9 100 100} 0 O 5 10 5 20 50 30
Non 10 Slight 0 5 0 0f 0 5 5 60 5 5 10 10
Total 0 100 100 100 0 5 60 70 10 25 60 40
" DBPN - A B A T A O
. 1ght 0
+TCNE Total 0 20 60 100[ 0 0 10 70| 5 55 35 50
Damped 60 100 100 100j20 15 20 35 55 40 80 60
5 Slight 35 0 0 0170 75 55 65 30 55 10 40
Total 95 100 100 10090 90 75 100 85 95 90 100
Rice Damped 70 100 100 100 0 20 20 20 85 30 80 80
Straw 10 Slight 20 0 0 035 20 25 60 0 60 15 15
Total 90 100 100 "100]35 40 45 80 85 90 95 95
Damped 5 40 65 9| 0 0 40 20 35 65 60 55
20 Slight 20 10 25 10} 6 5 10 45 50 20 40 30
Total 25 50 9 100f 0 5 S0 65 85 85100 85
Damped 45 40 55 60 0 0 15 20 20 40 50 45
5 Slight 20 40 10 304 0 30 45 65 10 5 10 0
Total 65 80 65 90| 0 30 60 85 30 45 60 45
Damped 0 15 45 3010 0 0 0 0 40 45 30
Non 10 Slight 5 30 40 3510 0 25 70 0 5 5 20
Total S5 45 8 651 0 0 25 70 0 45 50 350
Non Damped 0 0 15 70|10 0 0 0 0 30 30 40
: 20 Slight 0 20 5 15y 0 0 0 15 0 5 20 5
Total 0 20 20 8]0 0 0 15 0 35 50 45
Damped 35 75 100 85| 5 25 15 20 75 60 80 10
5 Slight 60 10 0 10140 30 60 45 25 25 10 30
Total 95 85 100 9545 55 75 65| 100 85 90 40
Rice Damped 60 60 45 651 0 20 15 15 70 90 75 10
straw 10 Slight 10 30 20 30135 30 40 40 15 10 0 30
Total 70 9% 65 9535 50 55 55 85 100 75 40
Damped |~ 80 25 70 75760 75 15 25 45 80 80 50
20 Slight 15 1010 20 0 0 15 30 15 10 20 10
Total 95 35 -8 95|60 75 30 55 60 90 100 60

a. Damped : Damping-off and pre-emergence of cucumber seedlings.

Slight : A part of root was infected. »

Duration after inoculation.
¢. Fumigant was treated on surface of soil (added straw) at 10 days before imoculation.
d. Susceptible ratio.

ANAMEERZTHA I,

d¥EE s ove s ) v BXT DBPN, TCNE B TRIET 2 E, TN T FHIBEANEE |
W H 720 D SEESINO G AL, ZOHRMPEDEBICEINT 5. %R 5 X USRI T
NHAIK G, THEMS 2D P SHROEBAHD SNEH, ZOEBIKET 2 HEIRE. R
DFER S  DUIRETER LT 3578100205 0 U L, GRS Q4 SEHETRIETE2E S
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2550, KREOMEOELE b - EEHEIN TS bDEEL TN D, £, MBIT KB
YORL, HEEHE, WMNO A EAEE, MBI, MEEBNSICEMREECI - TOHMI
DEIEBEDT, BEOHMRELBABEEOATERICEETRETHADH, E5IC, NEBOHED
E I ORI FRIC L > TE LR, B—HETORBHLHEOMMEE S L 2BHREND
b0 KEICEDT AP LIKORIREO—IGFHIBMME DI D WCEHST D Trichoderma k&L A
LbOTHLS, BB B/ s ) YABISTOREMMOEEEHE L, #l2Y bEL
BRERTH A, KRBT HIEANRIC L O IFER BEKD EOREIZ L ", Burges®
3BT X O A BUBGC I Uy, IBIBR ISR AR08, CHRBEHONELT 201
BTBEMTHAD EBRTNED, LA 2BORHTHAEDO MBI T DELRDIE
WORBEFIMR G ORES EESHLUL, o, FOMBICXZLDEEZI NS,

BRI £ O B HSEIICELT S C L% OWEDH S D5, Martin'® 53, BEE
B % OB ORI ML OKYICIE D, MIZBMLT 2 C & 284E L, Warcup?® bHIOBMILE
EDIC—IFMNC KRR EENHE T 2 ERE LT B85, §BB - I - BF - JLRD D Kreutzer'®
bLBEBEIC L MEYHOETICE/R LT B, RERTRESEBE YA BN IC L 2 LD D
SUABICHTSI5LEZD, 7L, (A). MWHBERIKEELKEREENLE, (B). WEBBICH
BOBNTHET2E, (C). LEFICIMRIMAEINDG, NWREO—ICHETIHT, C
DHH, PEHEFBICHETIHELTOBESEALTHLOREBTIRIKST SNE, (D). o8
BRI NS LS, MBESRBINRETOBICAIIENE, ChodBDS b, ABOE (i
EHIHUEAKRTHY, TNOOEKELEPTEEL bOBBNEELLNE, LHL, ChDD
IR @ EHIEIC X 0 VSN b AR I U TIE T 48 85, Cladosporiunt sp. % & U
WIMERDO—MHIIC BT 5 CHD DB, Epicoccum sp.» Fusidium sp., Pullularia sp.,
Coniothylium sp. TS ETKEEOEFMETINZ » THEBIIEEEXNZ, COLD ICHMEEKIZD
KAOHBETIERZMO OGS C I D UmMLEHEPTERD, bOMEMDELE LT3 2R
CRIMHNCEH COEEREIET 5 DD EEZ ONB, W HMICEBY 2 HEZEOLKME LTI,
ME MBS LCETEEBRKTHO, TOEB4£H fcﬁ; bDE LTI Trichoderma, Penicillium
RWETHBEEDRERZ N, L, Ly BELEEEISLS T SFHESHICHNT
BHENLDERBBORLNEBNTINE, KEBRICEOTHYIMICHE T 2 BRBEIREBTREOIRD
WbDH HZOD, Fusarium ®° Gliocladium BEDEIICEBOP S BZVEBIBH OIS,
g7, BECETZEREAMBEO/NSOESICHEL, Libd, BEICERT 28, chdid
BHZROBOTEIES 2 O BB EME» S DBAERONE, DHICBTAE TSN
b REBICEDRBEAEHETHEEZOND, WU 3 BFEEOEAM D F. ozysporum
R. solani, P. aphanidermatum OMUICIET L, B2 HRZARS BEROPEMNEETH D HZIRD
BEAKRTHBEEZOND, ' ,

AT & 2 TSI TEYOBAEIICIT LN S 28, L& 5 iz Btz i, ULrbig
B ALVEE S — BT IR D NEE O BICIE R solani ® F. oxysporwm 15 E 1242 THEM: A 0,
i, HOBHMRBETHELODHEHEEOBALE SEZOND,, WIHEEL 154 BERNE S 2
&, ERBELETRIFMOFBAE & SICHERMINL, BICEEun ogEsd45, 0B
& ’r’ﬁ;fﬁ?—&i%%@ 1T EDROEHT S, COBLIBHERE&EMD recolonizer & DD
ABAIEEBBDEEDNS,

Lily' (3 :BNm B OFEEBR OIS UEIC BT 72 b0 0130 kN, N -5k
F BEEOEWI, RN TOWE, MRHFORMCLZEADENLEREHICHT 5
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P OIS L D BSEI NG EME LT D, FAKFMBBI R solani T3
EMMEDE S HRLAES LD BEHREBRKITEE, 35T BICEREARINT 2 & F08sE
R—BRKAT 2, 85 - LIRD 13 F. solani { phaseoli DWIZIFE T X 0 bR+
BAULEAEOHBET T3 C EAMEL, NI QW LIRCRENCERT 557
FHORBLCHICES &L, £, HEHICLDBENCEENSH5 EBWEL TS, Maloy &
Burkholder'® & +i5a4F, +RNMC & D REHHEIZENIEL, F solani ORIFEAEBE
BEHELTA, S

VIEO#ERLD, HHARAQIYT 354, HHEMAmERNEDE, LEBESIC XD —K
I b K& CETL, —ROMEMBTRT 2 - DICREES 3 MLHDE D DBAEDLEE M2
MM dH 2 D IFRBHNCERIE LD, 20BKEI A3HESHEE LTEMIIY D, CNBKREETH
BHACRBIEYRRTLBEINE bDEEIOND, £0%, RECEKGETICONTE
HEMNCBA R LI035 D0 THE MR EE S 5 bDEEI b4,

MEKABICHID, BFMEETOLEALRERRSHET R, REEAK, 550K
ERIC WA TG 7o M Sk PR I A R T B R T T .

3 o

4% 2-, 3-dibromopropionitril 20%% & U trichloronitroethylene 20% B H 2137 oy’
70 TR L THAMBOZETIC DV THTE L o

TIZEH DTN & 0 H AT IR T 4 5 0 MBI 1B % S EHE LI Lo 5 25,
SRE, BERBEREESEZV, UL, MWEEHEO LEP TRBEHBERE—LIHERL, Tk
T ORDOEHPDOHEMDENE DBV MENS 2. RRETRIDIBMIL, MEESR»S BT 2
BB A T 2Bk, (SREORMUETEE I XN DERLEBE 0, T, NEE
—IEANCH BT AMBE O R ON B, Rhizoctonia solani ¥ Fusarium oxysporum X730 DI
HTit 4% & D%, Pythium aphanidermatum DIEFIRHEIZ/INE e € N5 FREREIC X 3 EY -1
CARREOER TG 2 &0 X > THWMAHEOSHMT 2880550 R. solani 2EFNEE
CERIT 3 &, FHMPTORAOMBRMMIOEA & 23150, BRERILEOSALY b
R B, ELYWIHELHKRTE, COEA, HBICHEDPEBEAMATE HERESICH
KT 3, '

UL ORR, LB HIEMEDEE— MK & (RET 205, BREDESKEE LR X
EHLESBOVES, &5 0ILHBEED recolonizer & JBELIKILDEAICIIDPZ » TIEHIIBE
E50BbDEEZLNG, ' ‘
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