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Table 1. List of plant sources used for preparing plant extracts in this study.

Family name(Chinese)

Scientific name

Plant common name(Chinese)

Acanthaceag( )
Apocynaceae(
Araliaceag( )
Asteraceas( )

Athyriaceae(
Caparifoliaceag(

Chenopodiaceag( )

Crassul aceae( )
Cruciferag( )
Euphorbiaceag(

Flacoutiaceag( )

Clusiaceag( )
Lamiaceag( )

L eguminosag( )

Lilaceag( )
Malvaceag( )
Meliaceae( )
Nyssaceag( )

Ongraceas( )

Dicliptera chinensis (L.) Juss.
Thevetia peruviana (Pers.) K. Schum.

Schefflera odorata (Blanco) Merr. & Rolfe

Artemisia absinthium L.

A. princeps var. orientalis (Pamp.) Hara

Baphicacanthus cusia (Nees) Bremek.
Beta vulgaris L.

Chrysanthemum par thenium (L.) Berhn

Gaillardia pulchella Foug.
Mikania cordata (Burm.f.) B.L.Raob.
Spilanthes acmella Murr.

Taraxacum officinale GH Weber ex Wiggers

Tridax procumbens L.
Vernonia cinerea (L.) Less

Anisogonium esculentum (Retz.) Sw.
Lonicera japonica Thunb.

Chenopodium album L.
C. ambrosiodesL.

Bryophyllum pinnatum (Lam.) Kurz

Brassica oleracea L.
Etrema wasabi Maxim
E. wasabi Maxim

Euphorbiatirucalli L.
E. antiquorum L.
Ricinus communis L.

Hydnocar pus castaneus H.F.& Th.
Hypericum perforatum L.

Agastache rugosa Hyssop
Glechoma hederacea L. var. grandis
(A.Gray) Kudo

Leonurus heterophyllus Sweet
Mentha piperita L.

M. pulegium L.

Mesona procumbens Hemsl.
Ocimum sanctum L.
Origiaum majorana L.
Rosmarinus officinalis L.
Thymus vulgaris L.

Cassiaalata L.

Allium thumbergii G. Don
Rohdea Japonica (Thunb.) Roth

Hibiscusrosa-sinensis L.

Toona sinensis (A.Tuss.) Roemer
Camptotheca acuminata Decne
Oenethera biennis L.

Chinese foldwing ( , )
Y ellow oleander, Lucky nut ( )
Hawaiian elf, Miniature unbrella plant ( )

Wormwood ( )

Artemisia ( )

Cham meo ( )

Beet( )

Feverfew ( )

Blanket flower, firewhedl ( )
Heartleaf hempvine ( )
Paracress ( )

Dandelion ( )

Coat buttons, Tridax, Cadillo chisaca ( )
Purple fleabane ( )

Vegetable fern ( , )

Japanese honeysuckle ( )
Lamb's-quarters, Pigweed ( )
Epazote, Mexican tea ( )

Life plant, air plant, resurrection plant,
Canterbury bells, cathedral bells, Mexican love
plant ( )

Kale( )

Wasahi leave ( )

Wasahi rizome ( )

Pencil bush, Pencil tree ( )

Ancienta Euphorbia, Fleshy spurge ( )

Castor bean, Castor oil plant, Palma christi,
Wonder tree ( )

Semen Hydnocarpi ( )
St. John'swort ( )

Korean mint ( )
Ground-ivy ( )

Chinese motherwort herb ( )

Peppermint ( )

Pennyroya ( )

Hsian-tsao ( )

Basil, Tulsi, Tulasi, Kemangen ( )
Marjoram sweet ( )

Rosemary ( )

Thyme ( )

Fleur palmiste, Fleur Dartre, Candlestick senna,
Wild senna, Ringworm cassia, Gugjava,

Ketepeng badak, Candle bush ( )
Japanese onion ( )
Sacred lily of China ( )

Chinese hibiscus, rosa-of-China ( )
Chinese cedar ( )

Happy tree ()
Evening primrose ( )
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Table 1. List of plant sources used for preparing plant extracts in this study.(Continue)

Family name(Chinese) Scientific name Plant common name(Chinese)
Plamal ( ) Areca catechu L. Betel nut palm, Areca nut, Betel nut, Betel pa
Pinang ( )

Plantaginaceag( ) Plantago major L. Plantain (Anasazi) ( )

Polygonaceag( ) Polygonum chinense L. Chinese knotweed ( )
P. multiflorum Thunb. Japanese evergreen, Fo-Ti root ( )
P. perfoliatumL. Mile-aminute ( )
Reynoutria japonica Houitt. Japanese knotweed ( )

Portul acaceae( ) Portulaca oleracea L. Little hogweed ( )

Rubiaceag( ) Polygala senega L Senega snakeroot ( )

Rutaceag( ) Zanthoxylum ailanthoides Sieb. & Zucc. Ailanthus prickly ash ( )
Zanthoxylum piperitum "odorum" Nadel Zanthoxylum ( )

Sauruaceae( ) Houttuynia cor data Thunb. Chameleon ( )

Solanaceag( ) Daturatatula L. Tolachem, Thornapple, Devil's Apple,

Lycium barbarum L.
Lycopersiconescultentum L.
Solanum acul eatissimum Jacq.

Tiliaceag( ) Corchorus capsularis L.
Umbelliferae( ) Carumcarvi L.
Foeniculumvulgare Mill.
Val erianaceag( ) Valeriana officinalis L.
Verbenaceag( ) Vitex trifolia L. var. simplicifolia Cham
Vitaceag( ) Cissus repens Lam.
Zingiberaceag( ) Hedychium coronarium Koenig

Curcumalonga L.

Jamestown-weed, Jimson-weed, Stinkweed,

Devil's Trumpet, Apple of Peru ( )
Barbary wolfberry fruit ( )

Tomato leave ( )

Gold silver; Nightshade ( )

Jute ( )

Caraway ( )

Florence fennel, Sweet fennel ( )
Valerian ( )

Simpleleaf shrub chastetree ( )
Cissus ( )
White ginger, Butterfly lily ( )

Turmeric ( )
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)

(Cucumismelo L.) © 16-20
12-16

50-65%

15p |

8

25%

10 9

24 15
/22
100

Tween-20
14 cmx E
250 ml 24-32 7
35
« ) 10
120 cm 60
1cm?
10 10%
2.5% 24 12
11-12 @
Bio-mix
Day / night 12

250 500 1000 2000 4000 wiv

Reynoutria japonica Houitt.



62 Plant Pathology Bulletin Vol.14(1) 2005

Table 2. Effect of plant extracts on spore germination of Fusarium proliferatum, Colletotrichum higginsianum, Alternaria
brassicicola and Botrytis élliptica 15 h after incubation at 24

Spore germination (%)

Plant species Water / Ethanol*
Fp® Ch Ab Be

Agastache rugosa 97/97° 70/92 100/100 93/97
Allium thurber gii 0/0 0/0 100/82 62/0
Anasaz sp. 98/94 98/57 100/100 98/99
Anisogonium esculentum 100/100 100/100 100/99 95/91
Areca catechu 91/90 94/93 95/98 92/93
Artemisia absinthium 97/98 96/96 100/100 98/98
Artemisia princeps var. orientalis 84/46 95/0 93/98 92/92
Baphicacanthus cusia 95/93 96/96 99/100 89/92
Beta vulgaris 95/92 98/1 100/100 97/97
Brassica oleracea 86/86 86/3 100/99 96/99
Bryophyllum pinnatum 92/47 95/66 94/0 90/76
Camptotheca acuminata 95/86 93/94 97/95 91/91
Carum carvi 97/99 89/95 100/100 97/99
Cassia alata 98/94 93/95 97/97 93/94
Chenopodium album 100/82 100/100 99/99 100/100
C. ambrosiodes 99/0 98/0 100/99 94/18
Chrysanthemum par thenium 90/88 97/4 97/95 96/93
Cissus repens 100/100 95/95 100/99 95/96
Corchorus capsularis 100/100 100/100 100/100 97/100
Curcuma longa 100/ND 100/0 100/90 100/28
Datura tatula 91/25 4/0 98/2 87/75
Dicliptera chinensis 20/96 90/96 100/100 0/94
Etrema wasabi, leave 100/13 100/0 100/100 100/64
E. wasabi, rizome 100/89 100/14 100/100 100/100
Euphorbia antiquorium 99/98 96/97 98/96 90/94
E. tirucalli 96/99 91/95 100/95 20/93
Foeniculumvulgare 95/44 95/0 100/98 98/98
Gaillardia var. pulchella 49/92 96/1 100/100 98/98
Glechoma hederacea var. grandis 97/93 95/1 100/100 95/91
Hedychium coronarium 96/97 98/92 ND/ND 98/98
Hibiscus rosa sinensis 95/83 100/31 100/1 100/100
Houttynia cor data 100/100 96/97 99/98 98/97
Hydnocar pus castaneus 0/0 0/0 75192 83/89
Hypericum perforatum 96/97 96/69 100/100 98/98
Lantana camara 100/ND 100/100 100/100 100/100
Leonurus heterophyllus 100/93 100/66 100/100 100/100
Lonicera japonica 100/100 100/100 100/100 100/100
Lycium chinensis 100/66 100/100 99/100 94/93
Lycopersicon escultentum, leave 95/93 95/95 97/100 92/94
Mentha piperita 91/92 96/0 100/100 97/92
Mentha pulegium 97/89 20/43 100/100 90/98
Mesona procumbens ND/ND 96/0 ND/ND ND/ND
Mikania cordata 100/100 42/0 100/86 100/100
Ocimum sanctum 96/96 97/98 95/91 93/93
Oenethera biennis 98/98 67/71 100/100 96/98
Origianm major rana 97/96 89/99 100/100 96/97
Polygala senega 96/91 ND/ND ND/ND ND/ND
Polygonum multiflor um 97/98 95/95 100/83 73/99
Portulaca oleracea 85/100 100/100 85/100 93/77
Reynoutria japonica 100/12 100/100 100/3 95/100

Ricinus communis 92/95 100/100 100/0 100/100
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Table 2. Effect of plant extracts on spore germination of Fusarium proliferatum, Colletotrichum higginsianum, Alterne
brassicicola and Botrytis elliptica 15 h after incubation at 24 .(conintune)

Spore germination (%)

Plant species Water / Ethanol*
Fp? Ch Ab Be

Rohdea Japonica 67/50 100/100 99/98 100/100
Rosmarinus officinalis 97/98 95/95 100/100 98/99
Schefflera odorata 100/100 100/93 100/60 100/100
Solanum acul eatissimum 100/100 100/100 99/0 96/98
Spilanthes acmella 92/98 95/96 100/100 96/98
Taraxacum officinale 93/94 97/20 100/100 98/98
Thevetia per uviana 100/100 100/100 100/100 100/100
Thymus vulgaris 96/95 94/0 98/99 98/99
Toona sinensis 94/0 94/8 100/1 98/91
Tridax procumbens 100/100 100/100 100/71 100/80
Valeriana officinalis 87/40 97/94 100/98 98/98
Vernonia cinerea 97/91 96/94 97/95 58/93
Vitex trifolia var. simplicifolia 94/19 94/94 100/99 55/98
Zanthoxylum odor um 94/59 100/100 100/99 100/100
Z. ailanthoides 84/3 100/0 ND/ND 95/0
Check 93/92 90/91 100/100 97/97

! Plant extracts were prepared by extracting with water or 50% ethanol. Spore germination on water and ethanol extracts.

2 Fp=Fusarium proliferatum F801, Ch=Colletotrichum higginsianum PA-01, Ab=Alternaria brasicicola ABA-31, Be=Botrytis ellipi
BO66.

® The percentage of spore germination was determined by counting 100 sporesin each replicate. Data were the average of four replicatic
ND=Not tested.
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Table 3.Effect of plant extracts on infection area of melon
powdery mildew caused by Podosphaera xanthii on detached
leaf 12 days after inoculation at 24

Infection area (%)*

Plant species Water extrac®  Ethanol extract
Agastache ugosa ND 75
Anisogonium esculentum 73 72
Areca catechu ND 78
Artemisia absinthium ND 67
Bryophyllum pinnatum ND 88
Camptotheca acuminata ND 65
Cassia alata ND 64
Cissusrepens ND 86
Corchorus capsularis 71 71
Curcuma longa ND 70
Etrema wasabi, leave 73 72
E. wasabi, rizome 64 69
Euphorbia tirucalli ND 80
E. antiquorium ND 88
Hibiscus rosa sinensis ND 74
Hypericum perforatum 76 67
Leonur us heterophyllus 68 69
Lonicera japonica ND 79
Lycium chinensis 71 77
Lycopersicon escultentum ND 70
Mikania cordata 69 70
Ocimum sanctum ND 67
Oenethera biennis 63 72
Polygonum chinense ND 53
P. perfoliatum ND 62
Portulaca oleracea 71 72
Reynoutria japonica 68 14
Rohdea Japonica 71 67
Rosmarinus officinalis 63 72
Schefflera odorata ND 49
Solanum acul eatissimum 73 70
Soilanthes acmella 74 72
Tridax procumbens 66 72
Vernonia cinerea 69 64
Zanthoxylum odor um ND 66
Check 73 69

! Data were the average of four replicates. ND=Not tested.
2 Plant extracts were prepared by extracting with water or 50%
ethanol.
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Table 4. Effect of ethanol extract of Japanese knotweed on
disease severity of melon powdery mildew in the greenhouse.

Dilution (X) * Infection area per leaf (%) *

250 55¢°

500 11.3¢
1000 14.2c¢
2000 427b
4000 54.1 ab
Check (Water) 61.5a

! Ethanol-extract of Japanese knotweed was diluted with water
(Wv).

2 The percentage of infection area caused by Podosphaera xanthii .

® Means followed by the same letter in the column are not
significantly different (P>0.05) according to Duncan's multiple
range test.
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200
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(Reynoutria sachalinensis (F.Schmidt) Nakai.)
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Fig. 1. Effect of ethanol extract of Japanese knotweed on control of melon powdery mildew in the greenhouse. Note the dise
severity of powdery mildew was significantly reduced by Japanese knotweed extract at 500- and 1000-fold-dilutions
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ABSTRACT

Hsieh, T. F.}, Huang, J. H.%, Hsieh, L. J.%, Hu, M. F.?* and Ko, W. H.® 2005. Antifungal effect of plant
extracts on phytopathogenic fungi. Plant Pathol. Bull. 14:59-66. (* Plant Pathology Division, > Agronomy
Division, Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung, Taiwan; * Department
of Plant Pathology, Beaumont Agricultural Research Center, Univ. of Hawaii at Manoa, Hilo, Hawaii 96720,
U.S.A.; * Corresponding author, E-mail: minfu@wufeng.tari.gov.tw; FAX No.: +886-4-23338162).

Aqueous and ethanol extracts of fresh materials from 67 plant species belonging to 33 Family were
screened for antifungal activity against spore germination of Fusarium proliferatum isolate F801,
Colletotrichum higginsianum isolate PA-01, Alternaria brassicicola isolate ABA31 and Botrytis elliptica
isolate BO66. Both aqueous and ethanol extracts of Hydnocarpus castaneus and Allium thumbergii (Japanese
onion) completely inhibited spore germination of F. proliferatum and C. higginsianum. Ethanol but not
agueous extracts of Chenopodium ambrosiodes (Epazote) and Toona sinensis (Chinese cedar) displayed
complete inhibition of the spore germination of F. proliferatum. Ethanol extracts of Artemisia princeps var.
orientalis, Beta vulgaris, Brassica oleracea, C. ambrosiodes, Chrysanthemum par thenium, Curcuma longa,
Datura tatula, Etrema wasabi (leaf), Foeniculumvulgare, Gaillardia pulchella, Glechoma hederacea var.
grandis, Mentha piperita, Mesona procumbens, Mikania cordata, Thymus vulgaris, T. sinensis, and
Zanthoxylum ailanthoides were also inhibitory to spore germination of C. higginsianum. The spore
germination of A. brassicicola was effectively inhibited by ethanol extracts of Bryophyllum pinnatum,
D. tatula, Hibiscus rosa-sinensis, Reynoutria japonica, Ricinus communis, Solanum acul eatissimum, and
T. sinensis. The spore germination of B. elliptica was inhibited by ethanol extracts of A. thumbergii,
C. ambrosiodes, C. longa, and Z. ailanthoides, and aqueous extract of Dicliptera chinesis. Among the 35
plant extracts tested, only ethanol extract of R. japonica showed effective suppression of disease severity of
powdery mildew caused by Podosphaera xanthii on detached leaves. Further trials carried out in the
greenhouse showed that the disease severity of powdery mildew was significantly (p<0.05) reduced by

R. japonica extract even at 1000 fold dilution.

Key words : Alternaria brassicicola, Botrytis elliptica, Colletotrichum higginsianum, Fusarium
proliferatum, Podosphaera xanthii, plant extract, antifungal activity, disease control



