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Table 1. List of plants used for bioassay of antifungal activity
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Korean name Family name Scientific name Parts”
o)A Commelinaceae Commeling communis L, S, FL
b S 7] Compositae Lactuca indica var. laciniata L, S FL
71Aloi Polygonaceae Persicaria viscosa L,S F
g} z} Euphorbiaceae Ricinus communis R
aFx Labiatae Leonurus sibiricus S, FL, FR
1A=l Rl Polygonaceae Polygonum thunbergii L, S, FL
7he) 3 Compositae Aster tataricus R
gl g Amarntaceae Amaranthus retroflexus L, S FL
7heralel Compositae Bidens tripartifa L, S FR
NELE Scrophulariaceae Veronica polita “L,S R
A Caryophyllaceae Stellaria aquatica L,S R
vk Asclepiadaceae Metaplexis japonica LS
23 Araceae Acorus calamus var. angustatus L, S
A n] 4 Violaceae Viola mandshurica LS
I+ Umbelliferae Daucus carotq var. sativa LS
FAYo Brassicaceae Cardamine flexuosa var. fallax L
Al Caryophyllaceae Melandryum firmum L, S. FR
TF71 A4 Solanaceae Lycium chinense R
Y= Moraceae Humulus japonicus L S, FR
olF Caprifoliaceae Lonicera japonica LS
LU Saururaceae Saururus chinensis R
z}ek Ranunculaceae Paceonia lactiflora var. hortensis R
) gk Scrophulariaceae Rehmannia glutinosa R
e Liliaceae Hosta longipes LS R
LRSS Liliaceae Liriope platyphylla L
iR Solanaceae Solanum nigrum L, S, FR
371 Leguminosae Astragalus membranaceus R

¥L:leaves, Sistem, FR:fruit, FL:flower, Riroot.
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Table 2. Antifungal activities of various plant extracts
Control value (%)
Plant
RCB? RSB TGM TLB WLR BPM
Commelina communis 0 0 67 0 3 42
Lactuca indica var. laciniata 0 0 8 0 0 0
Persicaria viscosa 38 0 0 0 27 0
Ricinus communis 0 0 42 0 20 33
Leonurus sibiricus 50 0 0 13 20 0
Polygonum thunbergii 0 0 8 13 0 0
Aster tataricus 10 0 25 0 3 0
Amaranthus retroflexus 30 20 25 0 27 42
Bidens tripartita 20 0 25 0 33 0
Veronica polita 0 0 17 0 13 50
Stellaria aquatica 20 0 0 0 0 0
Metaplexis japonica 30 10 25 0 0 0
Acorus calamus var. angustatus 0 0 0 0 0 0
Viola mandshurica 25 0 0 0 0 0
Daucus carota var. sativa 0 0 0 0 13 0
Cardamine flexuosa var. fallax 10 20 0 0 0 17
Melandryum firmum 50 0 17 19 77 0
Lycium chinense 0 0 8 0 0 0
Humulus japonicus 69 0 8 0 33 33
Lonicera japonica 10 0 0 6 7 17
Saururus chinensis 0 0 8 0 0 33
Paeonia lactiflora var. hortensis 0 0 17 0 3 0
Rehmannia Qlutinosa 0 10 0 0 0 0
Hosta longipes 88 10 8 0 93 33
Liriope platyphylla 9% 20 17 19 93 42
Solanum nigrum 0 20 8 0 90 33
Astragalus membranaceus 65 25 17 25 90 80

“RCBirice blast, RSBrice sheath blight, TGM:tomato gray mold, TLB:itomato late blight, WLR:wheat leaf
rust, BPM:barley powdery mildew.
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Table 3. Protective effect of methanol extracts from several plants against wheat leaf rust
Plant Concentration (g fresh weight/mlL)
03 01 0.03 0.01 0.004
Hosta longipes 100 97+2.8 86+0.0 79+0.0 55+17
Liriope platyphylla 100 99+0.0 99+0.5 86+5.7 83+4.0
Solanum nigrum 100 99+0.0 96+0.5 75+7.5 36+14
Astragalus membranaceus 100 95+2.3 7749.3 64+0.0 61+4.0
“Control value (%).
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Table 4. Curative effect of methanol extracts from several plants against wheat leaf rust
Days prior to inoculation
Plant 1 2
037 0.1 0.3 0.1
Hosta longipes 0” 0 0 0
Liriope platyphylla 0 0 0 0
Solanum nigrum 22426 0 3+6.5 0
Astragalus membranaceus 48+10 12416 20+23 0

“Concentration (g fresh weight/mL).
®Control value (%).
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Table 5. Systemic control of methanol extracts from several plants against wheat leaf rust

Plant Conc.” . Treatment —
Translaminar Leaf to leaf, xylem mobility
Hosta longipes 0.3 48+10” 1010
01 38+10 0
Liriope platyphylla 0.3 4810 5£10
0.1 48+20 0
Solanum nigrum 03 48+10 0
01 48+10 0
Astragalus membranaceys 0.3 32426 5+10
01 15+10 0
“Conc.:concentration (g fresh weight/mL).
PControl value (%).
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Fig. 1. Lasting effect of methanol extracts from several plants against wheat leaf rust.

Error bars represent standard deviation.
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Antifungal activities of Several Plant Extracts against Wheat Leaf Rust
Gyung Ja Choi, Jin-Cheol Kim, Kyung Soo Jang, Seon-Woo Lee, Jin-Suk Kim, and Kwang Yun Cho
(Bio-Organic Science Division, Korea Research Institute of Chemical Technology, Taejon 305-600, Korea)

Abstract : Disease control activities of the methanol extracts from 27 plant species were investigated
against six plant diseases such as rice blast, rice sheath blight, tomato gray mold, tomato late blight,
wheat leaf rust and barley powdery mildew. The extracts of Humulus japonicus, Hosta longipes, Liriope
platyphylla, and Astragalus membranaceus exhibited a great in vivo control activity against rice blast.
Similarly, the extracts of Commelina communis and A. membranaceus were highly active on tomato gray
mold and barley powdery mildew, respectively. The extracts of H. longipes, L. platyphylla, Solanum
nigrum and A. membranaceus showed especially high disease control activity against wheat leaf rust, and
then were selected for further tests such as protective, curative, systemic, and lasting activity against
wheat leaf rust. The extracts of L. platyphylla and S. nigrum were strong protectant, and that of A.
membranaceus possessed both a preventive activity and a curative activity. Systemic disease control by
the selected four plant extracts was investigated by examing translaminar activity from leaf-under-surface
to leaf-upper-surface and systemic activity by leaf-to-leaf movement. All extracts strongly controlled
wheat leaf rust by translaminar movement, but hardly controlled the disease by leaf-to-leaf movement.
Good lasting activity was also observed against wheat leaf rust from all of the tested extracts.
Especially, disease control experiments on wheat seedlings sprayed with the extracts of S. nigrum or H.
longipes 7 days prior to inoculation represented control value over 95%. These results suggest that
methanol extracts of H. longipes, L. platyphylla, S. nigrum, and A. membranaceus, especially S. nigrum,
would potently control wheat leaf rust caused by Puccinia recondita in the fields.
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