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Studies on saprophytic behaviour of soil borne pathogenic fungi.

IV.  On the reinfestation of microorganisms in soil treated
with soil fumigant.
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Summary

For prevention of soil fungal disease, the chemicals are used, but these chemicals kill
many microorgafisms which have no relation for disease. In the present paper, the change
of microflora and activities of pathogens in soil treated with 2-, 3-dibromopropionitril
were investigated.

Bacteria in soil was influenced even at diluted chemicals, but their reinfestation was very
speady. Actinomycetes had tolerance for this chemicals, but in higher concentration of
this substance their reinfestation was very slowly. Although fungi were as well as Actino-
myceteé, some fungi as Trichoderma etc were increased their number very fast in treated
soil, but increased ratio of these saprophytes were more slowly in soil treated with diluted
one. And at 100000 times solution of this substance the increase of these fungi were not
clear. Rhizoctonia solani on debris in soil was killed by concentrated chemicals, but in
diluted one this fungus competed with Trichoderma and then decreased his population.
Fusarium oxysporum competed with other soil microbes on debris in treated soil. Pythium
aphanidermatum had weak torelance to DBPN. Many sort of fungi were isolated from
debris inoculated P. aphanidermatum, but it could not recognized that some of them
competed with this pathogen. There is some relation between the appearance of damped
seedlings of cucumber and existences of these pathogens on debris in DBPN treated soil.
The effects of DBPN appeared more clearly in ‘steamed sterilized soil before inoulation
of pathogen than in natural soil, but in diluted treatment, the diseases were more slightly
in natural soil than in steamed.

It is suggested from these results, that in higher concentration of DBPN the pathogens
are killed directly, but in diluted one a part of phase in microflora change and pathogens

compete with others existed in unbalanced flora. _
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Table . Changes of microorganisms in soil treated with DBPN.

Concentration Days after chemical treatment in soil
of chemicals Before 2 4 7 14 21
* 500 **96476 841 32130 36562 118301 110220
1000 98658 1446 44200 50463 82723 95100
Bacteria 5000 87433 2202 55432 61174 95533 167753
10000 87155 17081 53750 57123 102856 97737
- 100000 92950 10491 89724 103603 104399 96560
Non 98859 —_ — 80238 100100 98420
500 4086 31 35 54 5591 2236
(196)**% (D) ()] (9 (945 (2010
1000. 3086 26 - 87 324 1416 3632
(146) )] Qn (193) (1323) (3510)
5000 © 307 36 110 430 3246 3300
Fungi . (144) ® (16) (318 (2555) (2972)
10000 3082 1069 780 1754 3409 2994
(104 (246) 216) Q1 (1621) (1564)
100000 3085 1916 2780 2791 3695 4115
(105) 13D (110) (14D (233) (253)
Non 3547 — — 3749 3100 3090
. (184) 37 (152) Q47
500 2876 41 31 52 56 49
1000 3718 17 11 29 54 45
Actinomycetes 5000 3050 78 64 . 61 127 165
10000 2311 2136 122t 1061 1453 1899
100000 2644 2795 2710 © 2194 3005 2957
Non 3372 - - 2651 3546 3080

* Fold in dilution of DBPN 20 % solution
#% Number of microorganisms in 1/10 g of dried soil
#%k () : Number of T'richoderma
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THOEPIC LB 2, 3 DEFEDHBEE {IC Trichoderma PEHDHEMMBEL L BEHON B,
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Table 2. Existences of pathogens on wheat seeds in soil treated with DBPN.

Duration . Concentration of chemicals
Pathogen after -~ .

treatment *500 1000 - 10000 100000

3 days ** g © 95 94 100

R. solani 7 30. 45 45 : 75

14 9 14 ’ 16 25

21 3 5 6 16
3 : 38 0 72 ' 80 .

F. oxysporum 7 :48 40 80 . 60

14 Y 67 73 74

21 44 47 50 50

3 0 25 65 43

P. aphanidermatum 7. 2 16 60 53

14 6 5 9 3

21 . 3 10 7 1

“* Told in dilution of DBPN 20 % solution )
**  Number of pathogen on 100 seeds of wheat in soil
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EZREEE SUEHROBBORAL & S ICERIIKRBICHDT Be R. solani T, 500 5K E
B EOESBICAZEOBEIRRT 5L > THEH, £OE—HBHKHENIEEL, SHUR
DOBEAERT, 10000 &L EOERETREEMLSBEDIRISOOALL, LL, SHEK
EHMEMALEE VEBEEICELT B, F. oxysporum TIEHS00BEBAEIC X YNGR EDEIE
BEEEBLOT 5, TORDEROBAEN, 2BRICIOBREMER & R UREDBEE
Bt s N B, EMEOMAETRAEI4EEE TOBMMORMAI <, B EIT VRS OEEL
BHONBo P. aphanidermatum 3B L D, DBPN W3 2 #i/NE <, 1000 5HAEET
SEENEDONB, T1, Pythiwn 3D 2 BIKE U T/NER Lo 5 B HET 5 HAHBED
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AR SEERT I3 TS % 0 L 7o /N R T3 BEHAEE 10 B AN £3hic B T H 5 O T, AMEFICT
TRHLEEREREOBANHEEEZONEY, EXNEBEHOKEETI, R. solani GHRKT
2, BBBEOEKEMELLEE, Trichoderma MEBCHINT 2, LU, Trichoderma 3
500 5% L U 1000REIRAIAIC XV HAREMBEIHENZ L5 THD, LBTHETEFNTR
BICHINT B0 F. ozysporum (54X T& Trichoderma BB TH 55, Rhizopus ¥ Mucor
EMILDLBIT 2, FZOMOHRRESBAEN B P. aphanidermatum 15REX TR D
WRBEBEYRIC K UT Trichoderma (3413 { Fusarium & <X F. roseuwm 155 G Cladorhinum

Table 3. Fungi isolated from wheat seeds in soil treated with DBPN

Concentration of p

chemicals *500 1000 10000 100000

Duration after ok '

treatment 307 14 21 307 14 2 307 14 21 3 7 14 21
Soil infested by R. solani

Trichoderma 2468 72 80 | 40 100 88 135 | 93 105 80 61 | 61 85 52 40

Fusarium 16 0 10 11 5 0 4 8| 10 0 0 3 0 0 8 2

Rhizopus and Mucor 0 20 24 0 525 0 0 0 20 28 O 0 4 0 0

Cladorhinum : 0 24 29 12 0 35 18 8 0 10 4 0 1] 13 10

Others 8 16 28 24 25 32 24 27 0 4 40 66 0 24 _56 62
Soil infested by F. oxysporum

Trichoderma 34 61 68 55 35 8'«7._ 88 61 11 61 28 32 22 12 24 12

Fusarium 0 5 0 0 0 0 0 7 0 0 0 14 0 4 8 22

Rhizopus and Mucor 8 28 0 12 70 10 22 16 35 10 8 22 0 4 0 18

Cladorhinum 0 0 16 8 0 0 4 0 0 0 28 8 0 15 0 14

Others 24 21 12 34 15 45 25 42 35 40 40 56 41 72 64 65
Solil infested by P. aphanidermatum

Trichoderma 12 18 52 41 13 43 44 29 6 36 24 16 16 8 12 12

Fusarium® ¥+ 8 7 4 1 10 16 25 22 5 32 18 45 7 27 54 43

Rhizopus and Mucor 0 11 28 4 0 16 20 11 0 0 20 O 0 4 4 0

Cladorhinum 8 8 14 13 50 42 16 10 21 14 68 11 0 8 8 0

Others 4 14 24 23 30 32 36 47 42 25 36 41 45 32 32 41

* Fold in dilution of DBPN 20 % solution
**  Days

#k Number of fungi on 100 seeds of wheat in soil
#¥%  Many of Fusaria are F. roseum.
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Table 4. Occurrence of damped cucumber seedlings in soil treated with DBPN.

In natural soil

Path Degree of Susceptible ratio %
athogen . -
; Concentration of chemicals **
Disease 500 1000 10000 100000 Non
TS
Damped 3125 61—41 41-19 37-31 70—44
R. solani  Slight 9 2 36—12 29-21 41—14 5—11
| Total 40-27 97~53 7040 78—45 75—55
. Damped 2= 1 12— 3 4~ 2 12— 3 0—12
F. ozysporum - Slight 78—60 61—67 70—61 75—13 70—48
Total 80'—67 73—170 74—63 87—15 70—60
Damped 0 30— 0 60—48 41—17 76—41
P. aphanidermatum Slight 0 0 2= 1 6— 0 4— 4
Total 0 30— 0 62—55 4717 80—45
In steam treated soil
¥R%
Damped | 15— 17 18—18 78—81 9290 95—87
R. solani Slight 10— 8 32— 2 22—14 -5 5-13
) Total 25—15 50—20 100—95 100—95 100
Damped 25—12 13“‘18 44—-51 37-51 78—46
E. ozysporum ' Slight 15—-13% 47—17 41-29 63— 9 22—24
Total 4025 60—35 85—80 100—60 100—-70 -
~ Damped 0 26— 0 40— 0 71—-128 95—69 .
P. aphanidermatum Slight 0 4— 0 0— 0 5—12 0— 1
Total . -0 30— 0 40— 0 76—40 95—170

* DBPN 20 % solution
**  Folds in dilution
k% Maximum-minimum ratio in four experiments.

RELBC SO TR EHOYRINAMICHS DN, P. aphanidermatum Tid 10000 5T, R.
solani TR 100045 BT 75 O DREIHENED SNBH, F. oxysporum Tid 1000EHTO S i
HRERIEFT 2, BARLIETE, RELBCH U TEHZRIIF Y, F ozysporum 13500455 ML
BT, R. solani 210005 WA THI|MUR L OERRHIZRE, UhL, MEBESIELLEA
BRBHATRE LI E ML < B0, T/, RWHEIEHREE LT Ld—Fed, mOEdH
BZVRERBERICENTHRBOBONRDONIEENDH L, SOICERBRRELZHLLASLL,
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HEHOBROENR TREE IR AR LRIV SYWIRRAELZ LI THB, COHHMII
F. oxysporum T# 5 UL, P. aphanidermatum TRHEVHEDLNLL, N EDERE,
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BB 0D 555 B MVERNC & 0 AR EE - o D T IRBE & A T B Jo IR B LA & D b A R R L A8
BFRT2hnEEIoN5,

= &

FHIC A AT B8, B OKEY B 5O RBEDERICYT 2N T5EET H
D, ZFhicHES 20%OMAYHOETIZ 4T L SIEHOREREIE UTHRMICKE 2L RO
Vo LA OWEMOETED BORBEDOBELOBMIC DO TR ORIV EZ L OUIESEEN
TN B 1:5,4,6,7,8,9,12,18,15,16,17)

TR BRIR TS B oI BHIEZ A LT IR REE D S ORAE LA FEE DM THEE L
WEOBaNIEs, ARETRAEFEEOTHOACIRET 27oHIC TNTOREPIC A » P ZRAL
720 .
ki DBPN Z#ifE L84, MBRMRETORSE S IPT M, BEDRN, RERE
RIEHIDEEE S GO, MMBEOEBERNAEVENS, SRS BARE & Rk Hi8 %2R,
RERTIZLEE T BICEAN 2 —ICT 5 X5 ICEE T L T0 3O T E I RREEIZ 2
WITHIRT B TR TREFLEDINCIE IEPOBEAMHRIAHE—TH D, »>, HEBHFHH
BT BT EEMBELT BN, AWET S Trichoderma WEAMICHMT 5, HREELAT
it Trichoderma %W < EMBIORBIR bW ThE, LaL, HBREBEMBETTZICONT
Trichoderma DORMHARIEDL, MOWHBOEMBEAEZO, 100000 f5HFIE TR MMID R
REHE KM B LS TH B, Kreutzer” 3 1BOFIC X O EBBWOER I RICEL
T35CEEHE L, Smith!®, Warcup, ', Evans®, Saksena'® i Trichoderma DHINZ%E, %
2, Kreutzer'’, Evans®’ (& Aspergillus, Penicilliun, Phycomycetes DRMERE LT 5,
INE - BRA - TR 13 DBPN MEBNC XY Trichoderma, Fusarium. Rhizoctonia 3¥GHNY 3
1, Phycomycetes RTHA/NEN1HEER DM C & A WY L T35, DBPN A LiEAICE
ET BHAESE LORREOWEAIC DN TIE S5 UHERILL IBIEED B Trichodermas
Fusarium, Rhizopus & %3 Mucor, Cladorhinum ¥ XU ZOMWMHEIE I B, R. solani 15
Qe hIRTIIEMEO DBPN 2MA L cSAREAERREFNORZBO L HBERIPNL, Ok
Trichoderma MHHIET 5, Lol, EREOEFOHTE TR BBOBBE &ESIC Trichoderma
EHMU, R. solani REWCIEAT 5, CNOTHEDMICIIRMERE LTHAEDRT LORENSH
BEEIOND.. F. oxysporum BEHLHCENTS R. solani HhLHE RUBMAMNRED LN
305, AWEERHE OO DBPN Mikad 0D, 7, BASASHLMNY, COWEREHE
FRIRIC 50 TR AAEHO ABEHEE U THRBRED LE0s, ERERICE N T EEE OFe
DR, BAICEBRBELT B, UL, RPERELTIE R solani DEED XD ICHIMEE
2K 5T, ELOLPEBMBIREL, Trichoderma V3 R. solani DEED X 5L F.
oxysporum XIBICRBOVEBIENE EX SN B, P. aphanidermatum RALDKFEIC KL T
FHIm AN E <, BREATIC X DEELEL L, %@fﬁ@l—ﬂl?ﬁéiﬁﬁb%ﬂf;b‘o Balton® {2,
Pythium (2B OFHAE U BEHICREET I LB LO LB~ HESYW BABEIHSTFO
RAKMEHZFRALUECEREL TS, KESHIRELRC L VEOEEREDONT, EREL
BT BT HAMICEBOBDEHRIcT DI, MWOREOLMEEOBALD S, BE~DELD
WrLad, MAYPHORZEEDENWEHCHI 2HEACUNE LR GFERMBHELEEISN
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3, L L, KEERIETR, MOKEEBIIEEERD F. rosewn DEMT 32 E3 D
& Pythium ORICIZAS hORERS BHrbANE0, POk, SHERLEETIIHETS
RREBEMCELDOZERH BM, WIFNGRYERE LTI, Trichoderma BUE T BEH»S &
ZHET 201 L, 2P L 0RAEOSEHHERMRBRI4BEICHKRT 2 EE2ZINE, +
WD Trichoderma ZHBEKEEZPBO IKFIALTLEITHEOBAZILERLTHALb DL
Eibhbde '

A - JbIRY 3, F. solani DYERBREIBICHBE BT BALLEAICRIET 3 &8~
Maloy & Burkholder” 3 F. solani DFEFEHAIL LG OEIC & 2 LEHMEHHOBENY
T > TREZERELTVE, KERICENTS, BEARFOYRRIELBH I ETRARL
MICHLTHICH S s, UL, REIETREYDEEORR LA 5 & RERT AT
KT 3, HRLETIRETIEL D YERIEML, INEFAEEL T2, SRR E
HRLCEATHSTUOEEMNMKRTE LIRS LN, 2O EIFEHUIIC L O ERLTERD
BMEDIHORENHERE BEHECHEST AEBOHECEFET 2bDEEZI OGNS, EHIELR
BB TREETSEPOREEICER U UEERBEROBA E R0, EKEEICEONTRFERHE
% b 1o LM B QIR L C— MO QMR B ERET 5 € LIC & D REEBHLLRE
REXEE, CO—EHLEEE LR A LCHE4T 25 LOEBERO R TOREEOME ST %
SONHRTICEMNMBETHAIEEZILNS,

AR ZBicdH:, BHOUS @R ATE fo B AP BBk ARG A KIS S TR EERIC
BB DTG 7 MR EUAS BFRICHEEEDTRETT,
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L3I 2-, 3-dibromopropionitril 20 DOMRE ZFEA: LT, LEIWOKAEHDHOETINES
B DEHIC DO TR L 7,

TEPOMER T HEBENEBIT LI UH2 BRI BENCRESWCHITT 5, BURBEIR AR
FUCII TS DEBETHEEETRIES B0, HRETHUEATEFCLRECEDONL
Vo RIRBOEED BL WD, Trichoderma WERBICHAKT 5, OO EFPREMNET T 3
EFHIED, 10000045 BB TIIMMAE & R R N, HBhORYE LOKEBEOER T
&, Rhizoctonia solani WS METIRILET 548, EBRETE Trichoderma AL, WE%
4B ED» SBEBIRBL T 50 Fusarium oxysporum (&3O E i NP HEORDONT, &
72 R. solani DEE D X5 15 MhBE OUARES A BRI W SNIS o Pythium aphanidermatum
BAREAICKT MM /NE <, FRRB LS BE OMBOARKRBE SR &SN, HEEHE DM
DOEARED LN, TNOERBELOKRFEEOHE L+ 2 v Y YK ORE E ORI AR
PR MBRED S B H, ?ﬁiiﬁﬁﬁii‘_iﬁ'@(ri BRI EE D SEXHOHRIIMEMICH b B, Lrl,
SIMEE TR BRI MR EMTH S,

IS DR, DBPN (& RE CRESRINCHEEICHR L THBOBLERIT M, KBE
TREEDHSITER L TALESH SRR Z HE X €5, CORLELSO P THEEBE RO
HEPESERT B0, PHOBREICH A DHMEERTEDEEZLONE, o
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