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Potential of herb plants used as a golden apple snail

(Pomacea canaliculata ) killer

C.I. Yuan*, Y. C. Hsieh, I. Y. Lin, L. C. Lin, and M. Y. Chiang

Division of Plant Toxicology, Taiwan Agricultural Chemicals and Toxic Substances
Research Institute, Council of Agriculture, 413 Taichung, Taiwan.

Abstract

Golden apple snail (Pomacea canaliculata ) is a serious pest of aquatic crops in
Taiwan. This snail infests rice paddy fields, affects seedling growth of rice, and
decreases rice yield. Molluscicides derived from plants are currently receiving
considerable attentions in their relatively harmless and biodegradable properties. In this
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study, we have screened 633 herbs based on feeding preference of apple snail.
Preliminary tests showed that herbs belong to preferred, intermediate and disgust
feeding food for apple snail were 128, 174 and 174 species, respectively. Twenty
candidates among Amaranthaceae, Umbelliferae, Polygonaceae, Compositae and
Solanaceae spp. plants were selected for secondary screening. Lethal effect on apple
snail with 0.025 mg mL™" aqueous extracts of some Amaranthaceae species were
observed in the feeding assay. It could be suggested that aqueous extracts of these plants
had the potential for developing a phyto-mollusicicide.

Key words: Apple snail, plant molluscicides, herbs, bioassay.
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Family sI;])g'ci%ts Family s?)géi%ts Family sl;loce)éi(z:ts
Compositae 73 Urticaceae 7 Alismataceae 2
Leguminosae 54 Lythraceae 6 Asclepiadaceae 2
Gramineae 43 Caryophyllaceae 6 Basellaceae 2
Labiatae 29 Cucurbitaceae 6 Buxaceae 2
Euphorbiaceae 25 Chenopodiaceae 6 Celastraceae 2
Polygonaceae 24 Ranunculaceae 5 Dioscoreaceae 2
Cyperaceae 22 Tiliaceae 5 Aizoaceae 2
Solanaceae 21 Onagraceae 5 Guttiferae 2
Acanthaceae 18 Boraginaceae 5 Lauraceae 2
Scrophulariaceae 13 Oleaceae 3 Loganiaceae 2
Rubiaceae 13 Apocynaceae 3 Nyctaginaceae 2
Convolvulaceae 13 Menispermaceae 3 Ophioglossaceae 2
Verbenaceae 12 Aquifoliaceae 3 Oxalidaceae 2
Umbelliferae 12 Aristolochiaceae 3 Palmae 2
Amaranthaceae 11 Campanulaceae 3 Plantaginaceae 2
Malvaceae 11 Portulacaceae 3 Plumbaginaceae 2
Crassulaceae 10 Saxifragaceae 3 Oxalidaceae 2
Araceae 9 Violaceae 3 Orchidaceae 2
Liliaceae 9 Melastomataceae 3 Rhamnaceae 2
Rosaceae 9 Saururaceae 2 Berberidaceae 1
Cruciferae 8 Passifloraceae 2 Caprifoliaceae 1
Moraceae 8 Capparaceae 2 Stemonaceae 1
Commelinaceae 8 Cactaceae 2 Caprifoliaceae 1
Rutaceae 7 Araliaceae 2 Pontederiaceae 1
Vitaceae 7 Amaryllidaceae 2 Stemonaceae 1
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Feeding ratio (%) No. of species
0 114
<5 60
5-20 29
21-40 65
41-80 80
81-100 105
100 (within 4 h) 23
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No. of species

Feeding ratio (%)
Family* 0 <5 Sum.
Gramineae 22 3 25
Cyperaceae 17 3 20
Leguminosae 10 4 14
Euphorbiaceae 8 3 11
Polygonaceae 10 0 10
Solanaceae 4 3 7
Rosaceae 4 3 7
Compositae 12 6 6
Lythraceae 2 3 5
Labiatae 4 0 4
Umbelliferae 3 1 4
Scrophulariaceae 0 4 4
Rutaceae 2 2 4
Malvaceae 1 3 4
Melastomataceae 1 0 3
Rubiaceae 1 2 3
Convolvulaceae 2 0 3
Verbenaceae 1 2 3
Onagraceae 3 0 3
Liliaceae 1 1 2
Oleaceae 2 0 2
Aquifoliaceae 2 0 2
Passifloraceae 2 0 2
Sterculiaceae 0 2 2
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No. of species
Feeding ratio (%)

Family* 81-100 100** Sum
Compositae 21 0 21
Crassulaceae 7 0 7
Commelinaceae 3 4 7
Solanaceae 5 0 5
Labiatae 5 0 5
Liliaceae 4 1 5
Acanthaceae 5 0 5
Araceae 1 4 5
Umbelliferae 4 0 4
Melastomataceae 1 0 4
Cruciferae 4 0 4
Amaranthaceae 4 0 4
Chenopodiaceae 4 0 4
Leguminosae 3 0 3
Euphorbiaceae 3 0 3
Rubiaceae 3 0 3
Caryophyllaceae 3 0 3
Moraceae 3 0 3
Portulacaceae 3 0 3
Polygonaceae 2 0 2
Scrophulariaceae 2 0 2
Convolvulaceae 2 0 2
Cucurbitaceae 1 1 2
Plantaginaceae 2 0 2
Aizoaceae 2 0 2
Basellaceae 2 0 2
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Lethality (%)

Aqueous extracts (mg mL™)
Plant species* Family 0.025 0.05 0.10
Solanum americanum % % 35 5% Solanaceae 100.0£0.0  100.0+0.0  100.0+0.0
Amaranthus viridis ™ ¥ Amaranthaceae 100.0£0.0  100.0+£0.0  100.0+0.0
Polygonum multiflorum var. hypoleucum Polygonaceae 100.0£0.0  100.0+£0.0  100.0+0.0
EREF S
Asparagus cochinchinensis * * % Liliaceae 100.0£0.0  100.0+£0.0  100.040.0
Hedyotis corymbosa %r7-7¢ vL IR Rubiaceae 41.245.2 81.548.8  100.0+0.0
Rubia lanceolata % &% Rubiaceae 82.244.1 80.415.2 91.619.3
Polygonum glabrum '=3% % Polygonaceae 12.442.2 20.6£2.8 90.049.8
Lycianthes biflora #7135 % Solanaceae 71.616.8 83.619.2 81.2+11.3
Patrinia formosana & % F‘I%‘f Valerianaceae 30.445.5 41.846.1 82.8+12.0
Ammannia multiflora % -k L ¥ Lythraceae 11.8+1.2 33.443.6 50.4+5.6
Lantana camara 5 % Verbenaceae 12.3+4.6 28.1+5.4 72.618.7
Passiflora suberosa = + £ & 4 & Passifloraceae 0.0+0.0 19.843.2 40.614.3
Macroptilium lathyroides % ¥ & Leguminosae 0.0£0.0 11.241.1 52.347.3
Lepidium virginicum 7 ¥ Cruciferae 0.0+0.0 0.0+0.0 31.4+2.6
Cardiospermum halicacabum ¥ & Sapindaceae 0.0£0.0 0.0+£0.0 31.6£3.2
Acalypha angatensis 5 %48 Euphorbiaceae 0.0+0.0 0.0£0.0 18.4£3.8
Chamaesyce maculate B3+ 4% Euphorbiaceae 0.0+0.0 0.0+0.0 22.2+4.6
Pilea microphylla -] % K Urticaceae 0.0+0.0 0.0+£0.0 10.3£2.3
Hedyotis diffusa 3k 13 3~ Rubiaceae 0.0£0.0 0.0£0.0 11.743.2
Chamaesyce hirta #3§ % Euphorbiaceae 0.0+0.0 0.0+0.0 0.0+0.0
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No. of apple snail

Timing (HAT**)

Plant species* Family 1 2 3 4

Centella asiatica 7 =13 Umbelliferae 23403 7.6+0.4 11.0+0.8 15.614.3
Hydrocotyle nepalensis £ & w= Umbelliferae 7.6£0.4 12.3+1.6 14.332.9 14.3+2.9
Taraxacum formosanum ¢ & = & Compositae 3.310.7 6.310.6 12.3+1.6 12.3t1.6
Ixeridium laevigatum 7 § ¥ Compositae 4.610.5 4.6103  6.310.6 11.0£0.8
Gomphrena celosioides B+ P = Amaranthaceae 2.6£0.2 3.3+0.6 5.2+1.4 11.0+1.6
Alternanthera philoxeroides % ~ £+ ¥ Amaranthaceae 1.340.2 4.6+0.5 10.3+2.3 10.3t1.6
Ixeris chinensis #. 1# ¥ Compositae 0.6+0.1 3.3+0.6  6.3+0.6 10.3t1.6
Taraxacum officinale & %3 = & Compositae 0.6£0.1 6.610.6  6.610.6 10.3t1.6

Commelina benghalensis [f] ¥ "§ i3 Commelinaceae 0.0+0.0 4.610.5 94413 9.4413
Alternanthera paronychioides ¥ ¥ £+ ¥ Amaranthaceae 1.320.2  3.620.5 7.620.4  7.6:£0.4

Rosmarinus officinalis % ¥ i# & 4 Labiatae 0.0+0.0 3.6+0.5  6.3+0.6 6.3+0.6
Pterocypsela indica #§ 1% ¥ Compositae 0.0+0.0 2.610.3 4.6£0.5 5.2+14
Eryngium foetidum % B {| X % Umbelliferae 0.0£0.0 33206  3.320.6 4.620.5
Alternanthera bettzickiana * £+ % Amaranthaceae 0.0£0.0 2.3+0.3 2.340.3  3.3+0.7
Perilla frutescens ¥ g Cruciferae 0.0£0.0 2.320.3 23203  3.3%0.7

¥R FERE

** HAT: hour after treatment
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B 3F - 11:109-113 -
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31:31-34 -

Camara CA, Silva TM, da-Silva TG, Martins RM, Barbosa TP, Pinto AC, and MD
Vargas (2008) Molluscicidal activity of 2-hydroxy-[1,4] naphthoquinone and
derivatives. An Acad. Bras. Cienc. 80(2): 329-34.

Clark TE, Appleton CC. and SE Drewes (1997) A semi-quantitative approach to the
selection of appropriate candidate plant molluscicides-a South African application. J
Ethnopharmacol. 56: 1-13.

Marston A, and K Hostettmann (1985) Plant molluscicides. Phytochemstry 24(4): 639- 652.

Silva TM, Da Silva TG, Martins RM, Maia GL, Cabral AG, Camara CA, Agra MF, and
JM Barbosa-Filho (2007) Molluscicidal activities of six species of Bignoniaceae
from north-eastern Brazil, as measured against Biomphalaria glabrata under
laboratory conditions . Ann. Trop. Med. Parasitol. 101(4): 359-65.

WHO (1983) Report of the Scientific Working Group on Plant Molluscicides.
UNDP/World Bank/WHO specific programme for research and training. WHO
Document, TDR/SCH-SWG (4)/83.3.
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