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A total of 2,714 methanol extracts of 1,677 plant species in 178 families were screened for nemastatic activity
against Rhabditis sp. by 96-well microplate bioassay. The plant extracts with a concentration of 5,000 pug/ml
were mixed with aqueous nematode solution containing about 20 Rhabditis sp. and their activity was exam-
ined daily for 7 days. Out of 2,714 plant extracts examined in this test, 2,362 (87.0%) showed no negative influ-
ence on the nematode activity, while 187 (6.9%) inhibited nematode activity about 50%, 95 (3.5%) inhibited
nematode activity over 90%, and 70 (2.6%) rather enhanced nematode activity. Among those showing over
50% nemastatic activity, 25 extracts were randomly selected for further screening with Rhabditis sp. and with
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juveniles of Meloidogyne incognita. The screening revealed that 11 extracts (44%) were consistently nemas-
tatic. The 282 extracts with nemastatic activity could be of use in future studies on nematicidal plants.
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Table 1. Plant Family and number of species tested in this study

No. of plant species

Plant Family - —
Tested Nemastatic activity
Acanthaceae 1 0
Aceraceae 16 9
Actinidiaceae 4 1
Agavaceae 1 0
Aizoaceae 3 0
Alangiaceae 1 0
Alismataceae 4 0
Amaranthaceae 9 0
Amaryllidaceae 10 0
Anacardiaceae 5 2
Apiaceae 4 1
Apocynaceae 2 0
Aquifoliaceae 8 1
Aracea 17 2
Araliaceae 15 2
Aristolochiaceae 4 1
Asclepiadaceae 3 0
Asparagaceae 1 0
Aspidaceae 25 6
Aspleniaceae 2 0
Asteraceae 9 2
Balsaminaceae 3 0
Begoniaceae 1 0
Berberidaceae 6 1
Betulaceae 15 7
Bignoniaceae 3 2
Boraginaceae 7 0
Brassicaceae 1 0
Buxaceae 2 1
Campanulaceae 1 0
Cannabinaceae 2 0
Cannaceae 1 0
Capparidaceae 1 0
Caprifoliaceae 28 3
Caryophyllaceae 25 0
Celastraceae 13 2
Ceratophyllaceae 1 1
Cercidiphyllaceae 1 0
Chenopodiaceae 14 0
Chloranthaceae 3 0
Commelinaceae 5 0
Compositae 155 6
Convolvulaceae 8 0
Cornaceae 7 5

*Nemastatic activity : nematode movement decreased over 50% com-
pared to control.
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Table 1. Continued

Table 1. Continued

No. of plant species

No. of plant species

Plant Family - — Plant Family - —
Tested Nemastatic activity® Tested Nemastatic activity®

Crassulaceae 14 5 Lentibulariaceae 1 0
Cruciferae 30 1 Liliaceae 69 2
Cucurbitaceae 11 0 Linaceae 1 0
Cupressaceae 9 3 Lobeliaceae 2 0
Cycadaceae 0 Loganiaceae 1 0
Cyperaceae 32 5 Loranthaceae 4 0
Davalliaceae 1 0 Lycopodiaceae 4 0
Dennstaedtiaceae 1 0 Lythraceae 5 1

Dioscoreaceae 8 0 Magnoliaceae 12 3
Dipsacaceae 1 0 Malvaceae 11 1

Ebenaceae 2 1 Marsileaceae 0
Elaeagnaceae 4 0 Meliaceae 2 1

Elaeocarpaceae 1 0 Menispermaceae 0
Empetraceae 1 1 Moraceae 13 5
Equisetaceae 3 0 Myricaceae 1 0
Ericaceae 10 4 Myrsinaceae 3 1

Eriocaulaceae 2 0 Myrtaceae 1 1

Eucommiaceae 1 0 Nyctaginaceae 1 0
Euphorbiaceae 24 9 Nymphaeaceae 5 2
Fabaceae 5 1 Oleaceae 19 2
Fagaceae 14 1 Onagraceae 9 4
Flacourtiaceae 2 0 Ophioglossaceae 1 0
Fumariaceae 8 0 Opuntiaceae 1 0
Gentianaceae 5 0 Orchidaceae 14 0
Geraniaceae 8 4 Orobanchaceae 2 0
Ginkgoaceae 1 1 Osmundaceae 1 0
Gleicheniaceae 2 0 Oxalidaceae 3 0
Gramineae 74 1 Paeoniaceae 2 1

Guttiferae 5 4 Papaveraceae 6 2
Haloragaceae 3 1 Passifloraceae 1 0
Hamamelidaceae 4 2 Pedalidaceae 1 0
Hippocastanaceae 1 1 Phytolaccaceae 3 0
Hyacinthaceae 1 0 Pinaceae 15 7
Hydrocaryaceae 2 1 Piperaceae 1 0
Hydrocharitaceae 2 0 Pittosporaceae 1 0
llliciaceae 1 0 Plantaginaceae 5 0
Iridaceae 13 2 Platanaceae 1 0
Juglandaceae 1 Plumbaginaceae 1 0
Juncaceae 7 0 Poaceae 3 0
Labiatae 39 1 Podocarpaceae 1 0
Lamiaceae 11 0 Polemoniaceae 2 0
Lardizabalaceae 2 0 Polygonaceae 41 14
Lauraceae 13 3 Polypodiaceae 8 0
Leguminosae 66 3 Pontederiaceae 0
Lemnaceae 2 0 Portulacaceae 0
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Table 1. Continued

No. of plant species

Plant Family - —
Tested Nemastatic activity®

Potamogetonaceae 6 1

Primulaceae 11 2
Pteridaceae 9 1

Punicaceae 1 1

Pyrolaceae 1 0
Ranunculaceae 48 0
Rhamnaceae 8 2
Rosaceae 104 33
Rubiaceae 19 1

Rutaceae 17 6
Sabiaceae 2 1

Salicaceae 16 3

Salviniaceae 1 0
Santalaceae 1 0
Sapindaceae 4 2
Saururaceae 1 0
Saxifragaceae 30 7
Scheuchzeriaceae 1 0
Schizaeaceae 1 0
Scrophulariaceae 24 1

Selaginellaceae 3 0
Simaroubaceae 2 1

Solanaceae 19 2
Sparganiaceae 1 0
Staphyleaceae 2 0
Sterculiaceae 3 0
Styracaceae 2 0
Symplocaceae 4 0
Tamaricaceae 1 1

Taxaceae 4 1

Taxodiaceae 4 2
Theaceae 8 0
Thymelaeaceae 5 2
Tiliaceae 8 1

Typhaceae 2 0
Ulmaceae 10 2
Umbelliferae 39 5
Urticaceae 15 1

Valerianaceae 5 0
Verbenaceae 9 0
Violaceae 18 0
Vitaceae 8 3
Zingiberaceae 4 1

Zosteraceae 1 0

Total 1,677 241
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Table 2. List of plant species showing nemastatic activity®

Plant name Plant Family Plant parts used Nemastatic activity”
Acer buergerianum Aceraceae leaf O
Acer ginnala Aceraceae bark o
Acer mandshuricum Aceraceae bark A
Acer micro-sieboldianum Aceraceae leaf A
Acer pictum Aceraceae leaf, branch 0,0
Acer pseudo-sieboldianum Aceraceae leaf, branch A
Acer takesimense Aceraceae leaf A
Acer triflorum Aceraceae leaf, branch O
Acer tschonoskii Aceraceae branch O
Aconogonum polymorphum Polygonaceae top part A
Acorus gramineus Araceae ground part o
Actinidia arguta Actinidiaceae branch A
Adiantum pedatum Pteridaceae ground part A
Adina rubella Rubiaceae bark A
Aesculus hippocastanum Sapindaceae leaf o
Aesculus trubinata Hippocastanaceae bark A
Allium sacculiferum Liliaceae whole plant A
Alnus firma Betulaceae flower, leaf A
Alnus japonica Betulaceae heartwood A
Alnus pendula Betulaceae leaf A
Amelanchier asiatica Rosaceae leaf A
Amphicarpaea edgeworthii Leguminosae whole plant A
Angelica dahurica Umbelliferae ground part o
Angelica sinensis Umbelliferae ground part A
Angelica tenuissima Umbelliferae ground part o
Ardisia pusilla Myrsinaceae whole plant o
Artemisia japonica Compositae whole plant A
Aruncus dioicus Rosaceae ground part O
Asarum sieboldii Aristolochiaceae ground part o
Astilbe chinensis Saxifragaceae ground part A
Astilbe koreana Saxifragaceae whole plant o
Atractylodes ovata Asteraceae ground part O
Aucuba japonica Cornaceae leaf A
Berberis amurensis Berberidaceae leaf A
Bupleurum falcatum Umbelliferae whole plant A
Callistemon lanceola Myrtaceae branch O
Campsis grandiflora Bignoniaceae leaf, branch A
Campylotropis macrocarpa Leguminosae ground part AN
Carex parciflora Cyperaceae whole plant A
Carex pumila Cyperaceae whole plant A
Carpesium abrotanoides Compositae flower A
Carpinus cordata Betulaceae leaf, branch o)
Carpinus coreana Betulaceae leaf A
Carpinus laxiflora Betulaceae flower O
Carpinus tschonoskii Betulaceae leaf, flower A
Castanopsis cuspidata Fagaceae bark o

“Twenty Rhabditis sp. nematodes were inoculated in 96-well microplate containing 5,000 ug/ml of plant extract and observed daily for 7 days for
their activity.
®Nemastatic activity : A = movement decreased 50%, O = movement decreased more than 90%.
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Table 2. Continued
Plant name Plant Family Plant parts used Nemastatic activity”

Catalpa ovata Bignoniaceae whole plant o
Cedrela sinensis Meliaceae fruit A
Celastrus orbiculatus Celastraceae leaf A
Celtis choseniana Ulmaceae bark O
Cephalotaxus koreana Taxaceae branch A
Cercidiphyllum japonicum Ceratophyllaceae leaf, branch 0,A
Chaenomeles sinensis Rosaceae leaf, branch A,O
Chamaecypairis pisifera Cupressaceae leaf, branch o
Cornus controversa Cornaceae leaf, branch A
Cornus kousa Cornaceae leaf A
Cornus macrophylla Cornaceae leaf A
Cornus officinalis Cornaceae leaf, branch, fruit 0,0,0
Corylopsis coreana Hamamelidaceae seed A
Corylopsis gotoana Hamamelidaceae branch, leaf A, O
Crataegus maximowiczii Rosaceae branch A
Crepidiastrum lanceolatum Compositae ground part O
Curcumalonga Zingiberaceae ground part A
Cyrtomium falcatum Aspidaceae whole plant A
Daphne genkwa Thymelaeaceae top part o
Daphne odora Thymelaeaceae leaf, branch O
Deutzia crenata Saxifragaceae leaf, flower A
Dictamnus dasycarpus Rutaceae ground part ¢
Diospyros lotus Ebenaceae bark A
Dryopteris bissetiana Aspidaceae whole plant o
Dryopteris pacifica Aspidaceae whole plant A
Eleutherococcus senticosus Araliaceae branch o
Eleutherococcus sessiliflorus Araliaceae branch A
Empetrum nigrum Empetraceae branch A
Euonymus alatus Celastraceae leaf A
Euphorbia ebracteolata Euphorbiaceae ground part A
Euphorbia humifusa Euphorbiaceae whole plant A
Euphorbia lathyris Euphorbiaceae ground part o
Euphorbia supina Euphorbiaceae whole plant A
Exochorda serratifolia Rosaceae branch A
Fallopia ciliinervis Polygonaceae top part, ground part A, O
Ficus carica Moraceae top part ¢
Ficus elastica Moraceae leaf, branch, root A
Ficus erecta Moraceae heartwood A
Filipendula palmata Rosaceae ground part A
Fortunella japonica Rutaceae leaf, branch, root O
Geranium eriostemon Geraniaceae whole plant A
Geranium nepalense Geraniaceae whole plant o
Geranium sibiricum Geraniaceae top part o)
Geum japonicum Rosaceae top part, ground part VAN
Ginkgo biloba Ginkgoaceae leaf, branch A
Glehnia littoralis Umbelliferae whole plant A
Heracleum moellendorffii Apiaceae ground part A
Hibiscus hamabo Malvaceae flower, heartwood VAVIVAN
Hypericum ascyron Guttiferae top part A
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Table 2. Continued

Plant name Plant Family Plant parts used Nemastatic activity”
Hypericum oliganthum Guttiferae top part A
Hypericum patulum Guttiferae top part, ground part 0,0
llex crenata Aquifoliaceae leaf A
Indigofera pseudotinctoria Leguminosae whole plant A
Inula helenium Compositae ground part A
Iris netschinskia Iridaceae seed A
Jasminum nudiforum Oleaceae leaf, branch A
Juglans mandshurica Juglandaceae branch, leaf A, O
Juniperus virginiana Cupressaceae leaf, branch A
Kirengeshoma koreana Saxifragaceae root o
Koelreuteria paniculata Sapindaceae leaf o
Lagerstroemia indica Lythraceae leaf O
Largerstroemia indica Lythraceae bark, heartwood VAVAN
Leibnitzia anandria Asteraceae ground part A
Lepidium ruderale Cruciferae whole plant A
Ligustrum quihoui Oleaceae leaf A
Lindera erythrocarpa Lauraceae branch A
Lindera glauca Lauraceae leaf A
Lindera obtusiloba Lauraceae flower o
Liriodendron tulipifera Magnoliaceae branch A
Lonicera coreana Caprifoliaceae branch A
Ludwigia prostrata Onagraceae whole plant A
Lycopersicon esculentum Solanaceae whole plant A
Lysimachia clethroides Primulaceae whole plant A
Lysimachia vulgaris Primulaceae seed o
Macleaya cordata Papaveraceae whole plant A
Magnolia liliiflora Magnoliaceae top part A
Mallotus japonicus Euphorbiaceae fruit, leaf, branch VANVANVAN
Malus baccata Rosaceae branch O
Malus pumila Rosaceae leaf, branch JANVAN
Malus sieboldii Rosaceae bark O
Mazus miquelii Scrophulariaceae whole plant A
Meliosma oldhamii Sabiaceae bark A
Morus alba Moraceae branch, ground part 0,0
Morus bombycis Moraceae leaf, branch A
Mukdenia rossii Saxifragaceae top part o
Myriophyllum verticillatum Haloragaceae whole plant A
Nuphar pumilium Nymphaeaceae whole plant A
Nymphaea tetragona Nymphaeaceae ground part O
Oenothera laciniata Onagraceae whole plant A
Oenothera lamarckiana Onagraceae whole plant o
Oenothera speciosa Onagraceae top part A
Onoclea sensibilis Aspidaceae ground part A
Pachysandra terminalis Buxaceae whole plant A
Paeonia lactiflora Paeoniaceae top part o
Panicum dichotomiflorum Gramineae whole plant A
Papaver coreanum Papaveraceae whole plant o
Pelargonium inquinans Geraniaceae whole plant A
Penthorum chinense Crassulaceae top part, ground part A, O
Persicaria conspicua Polygonaceae whole plant A
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Table 2. Continued
Plant name Plant Family Plant parts used Nemastatic activity”

Persicaria japonicum Polygonaceae leaf, branch A
Persicaria nodosa Polygonaceae leaf, branch, root A
Persicaria trigonocarpa Polygonaceae whole plant, top part A, O
Persicaria vulgaris Polygonaceae whole plant o
Phellodendron insulare Rutaceae leaf A
Picea abies Pinaceae leaf, branch, bark JANWARAN
Picea koraiensis Pinaceae leaf, branch o
Picrasma quassioides Simaroubaceae branch o
Pieris japonica Urticaceae leaf A
Pinus bungeana Pinaceae branch, leaf A, O
Pinus densiflora Pinaceae leaf A
Pinus koraiensis Pinaceae root, leaf A, A
Pinus thunbergii Pinaceae root, branch A, A
Polystichum retroso-paleaceum Aspidaceae whole plant A
Poncirus trifoliata Rutaceae fruit, branch, seed N, A, O
Potamogeton cristantus Potamogetonaceae whole plant A
Potentilla chinensis Rosaceae ground part o
Potentilla cryptotaeniae Rosaceae ground part o
Potentilla discolor Rosaceae ground part A
Potentilla fragarioides Rosaceae whole plant A
Potentilla paradoxa Rosaceae ground part o
Pourthiaea villosa Rosaceae leaf, branch, fruit A, 0,0
Prunus leveilleana Rosaceae bark A
Prunus padus Rosaceae bark A
Prunus salicina Rosaceae leaf, branch A, O
Prunus serrulata Rosaceae leaf A
Prunus triloba Rosaceae branch A
Punica granatum Punicaceae leaf, branch, fruit A
Pyruscalleryana Rosaceae leaf, branch A
Raphiolepis umbellata Rosaceae leaf o
Reynoutria sachalinensis Polygonaceae fruit A
Rhamnus davurica Rhamnaceae leaf, branch o
Rheum palmatum Polygonaceae ground part A
Rheum rhabarbarum Polygonaceae top part A
Rheum tanguticum Polygonaceae top part A
Rhododendron mucronulatum Ericaceae top part A
Rhododendron schlippenbachii Ericaceae leaf, branch A, A
Rhododendron yedoense Ericaceae branch A
Rhus chinensis Anacardiaceae root, fruit A, A
Rhus trichocarpa Anacardiaceae leaf, branch A
Ricinus communis Euphorbiaceae ground part A
Rodgersia podophylla Saxifragaceae top part A
Rodgersia podophylla Saxifragaceae ground part o
Rosa multiflora Rosaceae top part, leaf, branch A, 0,0
Rosa rugosa Rosaceae leaf, branch 0,0
Rubus corchorifolius Rosaceae branch A
Rubus hongnoensis Rosaceae leaf, branch, flower A
Rubus phoenicolasius Rosaceae leaf, branch o
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Sedum takesimense
Senna tora
Solanum nigrum
Sorbus commixta
Spiraea chinensis
Tagetes erecta
Tamarix chinensis
Taxodium distichum
Thuja orientalis
Thuja orientalis
Tiarella polyphylla
Tilia amurensis
Trapa japonica
Tritonia crocosmaeflora
Tsuga sieboldii
Typhonium giganteum
Ulmus davidiana
Vaccinium oldhami
Veratrum nigrum
Viburnum carlesii
Viburnum dilatatum
Vitis coignetiae

Vitis thunbergii

Vitis vinifera

Zanthoxylum ailanthoides

Zinnia elegans
Zizyphus jujuba

Crassulaceae
Fabaceae
Solanaceae
Rosaceae
Rosaceae
Compositae
Tamaricaceae
Taxodiaceae
Cupressaceae
Cupressaceae
Saxifragaceae
Tiliaceae
Hydrocaryaceae
Iridaceae
Pinaceae
Araceae
Ulmaceae
Ericaceae
Liliaceae
Caprifoliaceae
Caprifoliaceae
Vitaceae
Vitaceae
Vitaceae
Rutaceae
Compositae
Rhamnaceae

top part
ground part
ground part
branch
branch
whole plant
leaf, branch
branch

leaf

branch
whole plant
leaf

whole plant
ground part
branch, leaf, bark
ground part
branch
branch

top part
leaf, branch, flower
leaf, flower
whole plant
leaf, branch
top part
fruit

leaf

branch

Table 2. Continued
Plant name Plant Family Plant parts used Nemastatic activity”
Rumex acetosella Polygonaceae top part O
Rumex conglomeratus Polygonaceae root A
Rumex crispus Polygonaceae ground part A
Rumohra standishii Aspidaceae whole plant A
Ruta graveolons Rutaceae ground part A
Salix graciliglans Salicaceae leaf, branch o
Salix hultenii Salicaceae branch A
Salix purpurea Salicaceae leaf, branch A
Salvia miltiorrhiza Labiatae ground part A
Sanguisorba hakusanensis Rosaceae whole plant A
Sanguisorba officinalis Rosaceae whole plant o
Sanguisorba tenuifolia Rosaceae whole plant A
Sapium japonicum Euphorbiaceae leaf, branch 0,0
Schisandra chinensis Magnoliaceae fruit, ground part VAN
Sciadopitys verticillata Taxodiaceae leaf, branch VANWAN
Scirpus radicans Cyperaceae ground part ¢}
Scirpus triangulatus Cyperaceae seed A
Scirpus wichurae Cyperaceae whole plant A
Securinega suffruticosa Euphorbiaceae heartwood A
Sedum kamtschaticum Crassulaceae ground part ¢
Sedum middendorffianum Crassulaceae top part, ground part A, A

(©]
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Table 3. Nemastatic activity of the selected plant extracts’

Plant parts used Nemastatic activity®
Plant name .
for extraction 1% test 2" test 3" test 4" test

Acer triflorum leaf o A - A
Angelica sinensis ground part A - A -
Cedrela sinensis fruit A A - -
Cercidiphyllum japonicum leaf o A A A
Corylopsis gotoana var. coreana leaf ¢ A A A
Dictamnus dasycarpus ground part ¢ - ¢ A
Filipendula palmata ground part A A -
Hypericum patulum top part o A A
Hypericum patulum ground part o - - -
Koelreuteria paniculata leaf o A A A
Lysimachia vulgaris var. davurica seed o - - A
Paeonia lactiflora top part o - A A
Penthorum chinense top part A A A -
Pierisja japonica leaf A - A -
Poncirus trifoliata seed ¢ - o A
Prunus salicina var. columnalis leaf, stem A A A A
Rheum palmatum top part A - + A
Rheum rhabarbarum top part A - A A
Rheum tanguticum ground part A - o) -
Rhododendron yedoense var. poukhanense stem A A -
Salvia miltiorrhiza ground part A - A A
Schisandra chinensis fruit A A +

Schisandra chinensis ground part A - - A
Scirpus triangulatus seed A A e} A
Typhonium giganteum ground part ¢} - A -

*Twenty nematodes/species were inoculated in 96-well microplate containing 5,000 pug/ml of plant extract and observed daily for 7 days for their

activity.

® Nemastatic activity : + = nematode numbers are increased, — = movement not influenced at all, A = movement decreased 50%, O = movement

decreased more than 90%.

“Nematode species : 1%, 2", 3" test = Rhabditis sp., 4" test = Juveniles of Meloidogyne incognita.
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