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The Sterilizing Effectiveness of Ethylene Oxide Fumigation on - Plant-Pathogens. Fusao
Kawakamr (Kobe Plant Protection Station). Res. Bull. Pl. Prot. Japan 22 ; 123-128 (1986).

Abstract : Ethylene Oxide (EO) fumigation was carried out in order to sterilize various species
of plant-pathogens in the desicator of 22.45 [ capacity at normal atmospheric pressure (NAP).
EO dosage-exposure time and temperature of the fumigation for complete sterilizing on plant-
pathogens were as follows : (1) Fungal conidia on the filter paper disks, Ergot and Sclerotia in the
petri dishes : EO 40 g/m?3-24 h at 20-23°C, (2) Bacteria on the filter paper disks: EO 40 g/m®-48 h
at 20-23°C, (3) Fungi in dry plants: EO 40 g/m®*-48h at 20°C and (4) Rhizosphere micro-
organisms in dry soils: EO 200 g/m®*-72 h at 20-25°C, respectively. Fruit body of wood decay
fungi, however, was not completely sterilized within the dose-exposure range of up to EO 200 g/

m?3-96 h or 300 g/m*-48 h at 20-25°C.
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Fig.1. Diagrammatic representation of an ethyl-
ene oxide sterilizer

: E.O.Gas Container

. Evaporator (607C)

. Expansion Bag

: Desicator (22.45 /)

: Manometer

: Vacuum Pump
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Table 1-1.
under NAP at 20-30°C

DARREI TN THRE IR, BREDRCRIZTERE
DB H DT bF T 28°C40 g-24 h [X T3 99%
DLEoBERAB LN, BEIEL I BEDRIT
FEETCHDHZ EDbhot,

(3) WEcAE LicHEBROME - RIRE

CAZRERE 20~25°C e ki35 +EhOME - KIRE
x5 AERERDESD LR T, LEOREE AU
BXZLOMBEOLEROHEEY R L, +Ed
H3E & LT Bacillus Byt S hician 4 @E

Effect of sterilizing fungal conidia®, ergot and sclerotia with ethylene oxide fumigation

Dosage (g/m®)-Exposure Time (h)

Fungi Control
10 g-24 h® 20 g-24 h? 30g-24 h® 40 g-24 h™ 50 g-24 h?
Alternaria kikuchiana 30/ 30 30/ 30 13/ 30 0/ 30 0/ 30 30/ 30
Alternaria solani 30/ 30 30/ 30 21/ 30 0/ 30 0/ 30 30/ 30
Aspergillus niger 30/ 30 - - 0/ 30 0/ 30 30/ 30
Botrytis cinerea 30/ 30 14/ 30 5/ 30 0/ 30 0/ 30 30/ 30
Botrytis allii 30/ 30 5/ 30 2/ 30 0/ 30 0/ 30 30/ 30
Colletotrichum atramentarium 30/ 30 7/ 30 2/ 30 0/ 30 0/ 30 30/ 30
Curvularia lunata 30/ 30 30/ 30 23/ 30 0/ 30 0/ 30 30/ 30
Curvularia nodulosus 30/ 30 30/ 30 19/ 30 0/ 30 0/ 30 30/ 30
Fusarium oxysporum f.sp.cucumerinum 30/ 30 3/ 30 1/ 30 0/ 30 0/ 30 30/ 30
Fusarium moniriforme 30/ 30 14/ 30 0/ 30 0/ 30 0/ 30 30/ 30
Fusarium roseum Graminearum 30/ 30 7/ 30 4/ 30 0/ 30 0/ 30 30/ 30
Helminthosporium monocerus 30/ 30 30/ 30 21/ 30 0/ 30 0/ 30 30/ 30
Helminthosporium spiciferum 30/ 30 30/ 30 23/ 30 0/ 30 0/ 30 30/ 30
Penicillium italicum 30/ 30 1/ 30 0/ 30 0/ 30 0/ 30 30/ 30
Phoma citricarpa 30/ 30 3/ 30 0/ 30 0/ 30 0/ 30 30/ 30
Rhizopus stolonifer 30/ 30 1/ 30 0/ 30 0/ 30 0/ 30 30/ 30
Trichoderma viride 30/ 30 3/ 30 0/ 30 0/ 30 0/ 30 30/ 30
Verticillium albo-atrum 30/ 30 0/ 30 0/ 30 0/ 30 0/ 30 30/ 30
Verticillium dahliae 30/ 30 0/ 30 0/ 30 0/ 30 0/ 30 30/ 30
Claviceps purpurea 30/ 30 30/ 30 30/ 30 0/ 30 0/ 30 30/ 30
Corticium rolfsii 30/ 30 30/ 30 30/ 30 0/ 30 0/ 30 30/ 30
Sclerotinia sclerotiorum®

1 30/ 30 2/ 30 0/ 30 0/ 30 0/ 30 30/ 30

2 30/ 30 3/ 30 0/ 30 0/ 30 0/ 30 30/ 30

3 30/ 30 6/ 30 2/ 30 0/ 30 0/ 30 30/ 30

Total 720/720 309/690 196/690 0/720 0/720 720/720

a)
b)

7 days at 27°C.
<)
d)

3: Radish seed.

e.f,g.h,i)

Test sample with Fungal conidia 10*~* on the filter paper disks were used.
Number of paper disks survived was counted from mycelial growth on PDA after incubation for

Number of paper disks survived/Total number of paper disks tested.
The cultures were isolated from following origianl host plants, 1: Kidny bean, 2 : Pumpkin seed,

Gas concentration after fumigation is 5.6, 14.2, 21.5, 27.8 and 34.8 mg//, respectively.
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Table 1-2. Effect of sterilizing bacteria® with ethylene oxide fumigation under NAP at 20-30C

Dosage (g/m®)-Exposure Time (h)

Bacteria Control
10g-24h 20g-24h® 30g-24h® 40g-24 h" 40g-48 h?®
Corynebacterium michiganense
pv. michiganense 0.8x10*» 7.5X10® 4.1X10? 2.5X10? 0 9.5X10°
pv. sepedonicum 0.6X10* 8.6X10° 7.0x10* 4.0x10 0 2.6X10°
pv. rathayi 1.4X104  2.1x10° 1.6x10* 1.5X10 0 1.5x10°
Erwinia carotovora subsp.
atroceptica 4.4X10°  1.3X10* 4.0X10° 1.6x10* 0 5.6 X107
Pseudomonas cichorii 1.2X10*  1.2X10° 0.8x10* 0.5x10? 0 3.1X10°
Pseudomonas syringae 0.6x10* 8.1x10° 4.8X10* 5.0x10* 0 1.5X10°
pv. lachrymans 0.6x10¢ 9.2X10*® 3.0x10® 1.5%x10? 0 2.1X10°
pv. maculicola 1.1x10*  4.5X10*° 6.5X10*> 3.5X10! 0 4.2%x10°
Xanthomonas campestris
pv. campestris 0.7x10¢  1.2X10° 1.8x10* 1.0x10? 0 4.5%X10°
pv. carotae NEC 806 1.5Xx10*  0.2x10° 0.5X10> 1.5X10? 0 3.3X10°
pv. carotae C 230 1.4x10*  6.3X10® 1.5X10*° 1.6x10 0 4.5%10°
pv. citri 0.6x10* 6.5x10® 3.1x10* 1.0x10! 0 4.8X10°
pv. hyacinthi 1.7X10*  2.5X10° 5.6X10? 1.5X10* 0 2.5X10°
pv. pruni 1.8X10* 4.8X10% 6.1%x102 6.0x10! 0 3.1X10°
pv. vesicatoria 0.8x10* 8.0X10* 5.0%x10* 1.5X10* 0 2.5%X10°

a)
b)

c,d,e,1,8)
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Test sample with 10>~ Bacteria on the filter paper disks were used.
Number of bacteria per one disk were calculated from the serial dilution tests.
Gas concentration after fumigation is 5.6, 14.2, 21.5, 27.8 and 27.4 mg/!, respectively.
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Table 2. ggfecg of sterilizing fungi infected dry plants with ethylene oxide fumigation under NAP at

30C

Dosage (g/m?®)-Exposure Time (h)

Dry Plants Fungi isolated Control
30 g-48h® 30g-72h® 40g-48h® 40g 24 h*®

Bromus unioloides Colletotrichum sp. 8/ 300 5/ 30 0/ 30 0/ 30 30/ 30
Alternaria sp.

Cinnamomum japonicum  Pestalotia sp. 15/ 30 13/ 30 0/ 30 0/ 30 30/ 30
Colletotrichum sp.

Citrus sp. Alternaria sp. 3/ 30 0/ 30 0/ 30 0/ 30 30/ 30
Phyllosticta sp.

Phyllostachy bambusoides Mycosphaerella sp. 5/ 30 3/ 30 2/ 30 0/ 30 30/ 30
Phyllosticta sp.
Aspergillus sp.

Quercus acutissima Pestalotia sp. 4/ 30 1/ 30 0/ 30 0/ 30 30/ 30
Apiosporium sp.
Aspergillus sp.

Rumex japonicus Alternaria sp. 10/ 30 6/ 30 0/ 30 0/ 30 30/ 30
Cladosporium sp.
Exsobasidium sp.

Vicia sativa Ascochyta sp. 8/ 30 8/ 30 1/ 30 0/ 30 30/ 30
Botrytis sp.

Vitis vinifera Elsinoe sp. 19/ 30 15/ 30 0/ 30 0/ 30 30/ 30

Total 72/240 46/240 3/240 0/240 240/240

®  Fumigation temperature was 28°C.

b,c)

Number of uncontroled/Number of treated

Number of infected tissues was conted from mycelial growth on PDA after incubation for 7 days

at 27°C.

4ef®  (Gas concentration after fumigation is 18.4, 18.1, 24.8 and 25.5 mg/ !, respectively.

Table 3. Effect of sterilizing rhizosphere microorganisms from soils of paddy stump, lawn and moss
with ethylene oxide fumigation under NAP at 20-25C

Dosage (g/m*)-Exposure Time (h)

Soil Control

60 g-48 h™ 30 g-48 h® 30g-72h? 40 g-48 h® 200 g-72 h"
Soil (paddy stump) - 2.5x10%® 3.2x10¢ 1.3x10% 0 3.2x107
Soil (lawn) 5.1x10¢ 8.0x10° 4.5%10° 8.0x10! 0 4.2x10°
Soil (moss) .3X10° 1.6x10? 3.2X10" 1.2x10 0 1.6x10*

a)

Extract Agar after incubation for 5 days at 30°C.

b.c,d,e.f)

Gas concentration after fumigation is 42.7, 58.8, 73.5 112.0 and 152.8 mg//, respectively.

Number of Bacteria per one gram of dry soils was calculated from the colonies formed on Beef
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Table 4. Effect of sterilizing wood decay fungi with ethylene oxide fumigation under NAP at 25C

Dosage (g/m*)-Exposure Time (h)

Wood decay Mu9hrooms Control
200 g-48 h® 200 g-72 h? 200 g-96 h® 300 g-48 h°

L2 M® L M L M L M L M
Coriolus versicolor ++  + ++ o+ +  + + — +4+ +
Elfvingia applanata ++ + ++  + ++  + + + ++ +
Ganoderma lucidum ++  + ++ + ++ + + + ++  +
Gloeophyllum saepiarium ++  + ++  + + + + — +4+ o+
Lenzites betulina ++  + ++  + +  + + - ++ +
L. edodes ++  + ++  + + - —+ — +4+ 4+
Onnia orientalis ++ o+ ++  + +  + + - +4+ +
Poria vesipora ++  + ++  + + 4+ + — ++ 4+
Suillus aeruginascens ++ + ++ + + - + — ++ 4+
Trametes sanguinea ++ + ++ + ++  + + + ++ 4+

a,b)

The degree of Laccase reaction (L) and Mycelial growth (M) were graded from L+ +:

Clear, L+ :Not clear, M+ : Growth, M-: No growth.

a)

The degree of Laccase reaction on @-naphthol PDA medium was compared with that of the

untreated control after incubation for 7 days at 27°C.
cdef  (Gas concentration after fumigation is 148.5, 147.7, 147.3 and 234.2 mg//, respctively.
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