o 20 mE R EE 45(3): 347~355 (2006)
Korean J. Appl. Entomol.

% 1
AE AL IR - T
HebEsdyley, ARTE Heyygneis

Some Medicinal Plants Suppressed Reproduction of Meloidogyne hapla
on Codonopsis lanceolata Trautv
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ABSTRACT : Possible nematicidal effects of plant extracts of 25 species uninfected by M. hapla were
observed at the 5 times dilutions in all treatments and at the 10 times dilutions in Anemarrhena asphodeloides,
Acorus calamus, Achyranthes japonica, Agrimonia pilosa, Dionthus chinensis, Geum aleppicum, Houttuynia
cordata, Rudbeckia bicolor, Ricinus communis, Scrophularia buergeriana, Sesamum iindicum, Sedum
kamtschaticum, and Sanguisorba officinalis. The 13 species plant extracts of 5 times dilutions were evaluated
for the suppression effects on reducing densities of M. hapla by treating to C. lanceolata sown and
transplanted later in pots. All the plant extracts showed suppressive effects on M. hapla except for A.
pilosa. The suppressive effects of A. asphodeloides, A. japonica, A. calamus, D. chinensis, R. communis,
and S. buergeriana were over 80%. When the selected plants had been incorporated into the soil before
C. lanceolata was sown, the numbers of root galls, egg sacs and J, appeared lower in the treatment
of 12 plant species than in control except for S. indicum. But the suppressive effects were lower than
the effects of selected plants being cultivated simultancously in the field. 4. calamus and A. japonica
exhibited over 70% suppressive effects, among the tested plants.

KEY WORDS : Codonopsis lanceolata, M. hapla, Medicinal plants
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Table 1. Effects of selected medicinal plant extracts with various diluted concentrations on juvenile mortality of northern root-kont

nematode, M. hapla

Juvenile mortality at various concentrations (%)

Medicinal plant

5% 10x 50% 100x 200x
Achillea alpina (FE) 79.5 68.1 37.8 53 0.0
Anemarrhena asphodeloides (A]%.) 100.0 90.0 59.0 373 27.0
Acorus calamus (%) 100.0 833 54.6 61.8 23.6
Asparagus cochinchinensis (5-%) 90.0 68.8 423 18.8 16.7
Aconitum jaluense (F7-1) 77.8 56.5 18.6 7.5 11.5
Achyranthes japonica (4]5-& 90.0 82.8 448 10.0 273
Agrimonia pilosa (QAUE) 83.3 75.5 15.8 0.0 9.1
Allium tuberosum (53 55.0 28.9 14.6 6.9 3.7
Chelidonium majus ()7 %-Z) 100.0 64.8 37.9 37.9 2.2
Dianthus chinensis (3)=§0]) 85.7 75.0 50.4 333 15.2
Geum aleppicum (W) 100.0 94.1 64.7 20.0 17.6
Houttuynia cordata (F2Y) 100.0 714 50.9 15.3 0.0
Lithospermum erythrorhizon (X]X]) 83.0 62.4 14.3 7.4 0.0
Lilium lancifolium (Z2]) 69.0 55.7 17.4 5.7 3.1
Preridium aquilnum (ATE]) 41.7 38.8 22.4 0.0 0.0
etasites japonicus (W $]) 65.4 50.0 472 8.3 7.1
Polygonatum odoratum (5-2d)) 65.3 534 20.0 0.0 0.0
Rudbeckia bicolor (3%¢13h) 100.0 100.0 60.3 59.2 442
Ricinus communis (°}5712]) 100.0 88.2 64.7 26.1 10.7
Scrophularia buergeriana (84h) 100.0 81.5 68.5 64.7 0.0
Saururus chinensis (A %) 66.7 65.5 44.4 0.0 222
Sesamum indicum (ZZ7) 90.9 70.0 58.2 16.7 8.3
Sedum kamtschaticum (719 %) 95.6 833 74.4 64.3 16.3
Sanguisorba officinalis (2.0]&) 80.0 75.0 67.1 57.1 13.6
Sedum _sarmentosum (E112) 80.0 61.3 47.8 10.3 8.7
C. lanceolata (H2) 48.0 52.1 124 0.0 0.0
Control 12.6 15.0 8.1 4.4 0.0
L. S. D. 5% 8.34 11.93 13.57 8.82 6.47
L.S.D. 1% 14.56** 15.87** 18.04%* ]1.73%* 8.61**
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Table 2. Effects of medicinal plant extracts on reproduction of Meloidogyne hapla on Codonopsis lanceolata in pot.

Inoculum density (no. of eggs/pot)

Index of Control (%)

Content 0 1.2x10° 2.5x10° 3.7x10° 5x10° 5x10°
Gall* J2°  Gall )2 Gall J2 Gall J2 Gall J2 Gall J2

A. asphodeloides (A1) 0 0 0 0 4 25 12 30 15 45 89.5 ab’ 81.7 abc
A. japonica (HFE 0 0 1 2 12 22 23 26 32 72 77.6 be 70.7 bed
A. calamus (P43E) 0 0 0 5 10 41 11 34 19 30 86.7 be 87.8 ab
A. Pilosa (AAIUSE) 0 0 7 12 25 99 30 176 76 250 469 e 00 g
D. chinensis (3l|240]) 0 0 1 6 14 34 17 36 23 30 839 be 87.8 ab
G. aleppicum (2% 0 0 5 6 13 86 20 142 53 145 629 d 41.1 ef
H. cordata (¢F2 ) 0 0 0 0 15 62 29 87 37 92 74.1 «cd 62.6 cd
R. bicolor (YA 0l=) 5 6 5 0 21 50 28 56 36 66 74.8 cd 73.2 bed
R. communis (O}57H]) 0 0 3 5 22 25 33 65 29 59 79.7 be 76.0 bed
S. buergeriana (34) 0 0 6 10 16 45 13 65 21 73 85.3 be 70.3 bed
S. indicum (S27W) 0 0 9 6 22 116 16 129 33 155 76.9 be 370 f
S. kamischaticum (7|€4Z) 0 0 0 3 5 30 19 49 33 98 76.9 be 60.2 de
S. officinalis (9.0]F) 0 0 2 10 17 25 13 48 30 77 79.0 bc 68.7 bed
Nematicide (Fosthiazate) 0 0 0 0 0 6 0 18 0 0 100.0 a 95.1 a
Control 0 0 16 20 46 65 110 192 143 246

L. S. D. 5% 460 642 577 1648 828 2126 1341 31.01

L.S. D. 1% 6.19 8.65 7.77 2220 11.15 28.63 18.06 41.76

"No. of galls "No. of 2nd juveniles/300 m¢ soil
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Table 3. Differences in growth of pot sown C. lanceolata in relation to reproduction of M. hapla with medicinal plant extracts

Root length (cm)

Root diameter (mm) Fresh root weight (g)

Content o 2,500 5.000 0 2,500 5.000 0 2,500 5.000
A. asphodeloides (AR) 1.5 10.2 10.3 9.5 8.6 7.9 10.5 8.9 8.8
A. japonica (HNF-F 11.2 10.5 10.0 8.9 78 7.2 9.0 7.5 72
A. calamus (33E) 12.5 12.0 10.1 8.8 8.5 9.0 10.2 9.9 9.0
A. Pilosa (AAILME) 105 115 98 9.0 9.0 77 9.8 9.6 8.7
D. chinensis (3] o]) 92 12.0 9.7 9.7 9.0 9.2 10.1 11.0 9.2
G. aleppicum (Z-)%) 11.0 10.7 11.0 9.0 8.7 8.0 10.5 10.0 9.2
H. cordata (2F29) 115 11.0 10.4 8.9 8.0 7.6 9.2 8.3 75
R. bicolor (Y3312 11.0 14.3 10.0 8.9 93 8.6 9.0 12.6 8.5
R. communis (o}5712]) 10.3 10.2 9.5 8.3 9.2 8.5 11.0 9.4 8.1
S. buergeriana (E4h) 11.6 12.0 9.2 9.5 9.8 8.8 9.1 10.6 8.9
S. indicum (E27) 114 12.7 8.7 9.4 9.7 8.7 9.0 10.3 8.5
S. kamtschaticum (7)8Z) 12.5 11.8 10.2 8.2 8.3 75 8.0 75 75
S. officinalis (2.0]%) 12.6 10.5 9.8 9.0 8.2 8.0 9.5 8.8 8.2
Nematicide (Fosthiazate) 16.3 11.9 10.0 9.1 8.3 8.4 9.0 9.0 9.3
Control 12.5 10.8 9.9 8.7 7.9 7.7 9.0 8.8 8.0

"Inoculation density (No. of eggs/pot).
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Table 4. Effects of medicinal plants as preceeding crops on nothem root-knot nematode, M. hapla attacking C. lanceolata in the field,

Jinan, Jeonbuk province, 2004

No. of juveniles

/300 mé soil No. of  No. of egg Root No. of  Fresh root
Content ; - weight
Al B ga.ls sac length diameter rootlet (g/hill)
(m) ()
A. asphodeloides (X|5) 0 0 0 0 12.0 9.0 36 4.9
A. japonica (NF-E) 0 8 2 0 12.4 10.4 37 7.6
A. calamus (Z3E) 0 0 0 0 11.9 10.5 29 6.5
A. Pilosa (AAIVE) 23 257 11 13 12.3 8.8 39 4.7
D. chinensis (3}]24o}) 0 2 k! 0 12.0 9.1 25 6.0
G. aleppicum (Z%) 0 16 ] 2 10.1 9.2 23 5.1
H. cordata (¥5) 0 12 K] 3 9.9 8.8 22 4.5
R. bicolor (433912 0 0 4 4 10.6 8.7 33 5.0
R. communis (o}537}+2]) 0 0 6 1 11.6 7.9 36 49
S. buergeriana (B4F 1 15 4 4 11.7 7.3 35 4.0
S. indicum (37 5 48 3 6 10.9 8.6 30 48
S. kamtschaticum (7]4 %) 0 17 4 5 10.2 9.2 29 5.4
S. officinalis (2°]%) 0 31 6 5 12.5 8.6 25 6.2
Control 63 306 33 37 12.5 8.1 36 5.2

A pretreatment, B: posttreatment.
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Table 5. Control effects of M. hapla on C. lanceolata in the field where medicinal plants were grown previously, Jinan, Jeonbuk

province, 2004

Index of control (%)

Medicinal plant

No. of egg sac No. of galls No. of 2nd stage juveniles
A. asphodeloides (Z]|%) 100 a’ 100 a 100 a
A. japonica (HFE 100 a 939 a 974 a
A. calamus (Z}3E) 100 a 100 a 100 a
A. Pilosa (AR 649 b 66.7 b 160 b
D. chinensis (3}gjo]) 100 a 909 a 993 a
G. aleppicum (95 946 a 75.8 a 948 a
H. cordata (2¥24) 919 a 909 a 96.1 a
R. bicolor (HF=H31=) 89.2 a 879 a 100 a
R. communis (o}YF7}2]) 973 a 818 a 100 a
S. buergeriana (B4} 89.2 a 879 a 95.1 a
S. indicum (Z37) 838 a 75.8 a 843 a
S. kamischaticum (718 %) 86.5 a 879 a 944 a
S. officinalis (2.0]%) 86.5 a / 81.8 a 89.9 a

"In a colum, means followed by a common letter are not significantly different at the 5% level by DMRT.

Table 6. Effects of medicinal plants treated as compost on M. hapla on the field culturing C. lanceolata, Jinan, Jeonbuk province, 2004

No. of juveniles

/300 m¢ soil No. of No. of Root No. of Fresh. root
Content - weight
A B galls egg sac length diameter rootlet (hill)
(cm) (mm)
A. asphodeloides (A1) 64 104 14 11 12.1 8.0 36 4.9
A. japonica (25-E 17 80 7 8 10.5 8.4 32 4.6
A. calamus (A3E) 26 83 9 8 12.2 8.5 36 6.7
A. Pilosa (AAIUE) 60 208 22 25 12.3 10.8 39 6.7
D. chinensis (3]=§°]) 41 84 15 14 10.2 7.7 37 4.6
G. aleppicum (2515 16 98 11 11 9.6 7.9 30 45
H. cordata (F52Z) 18 133 15 18 10.9 7.8 24 4.0
R. bicolor (RFH21=) 53 144 10 10 10.9 7.6 29 53
R. communis (cFF712]) 64 172 12 12 11.8 8.1 26 5.4
S. buergeriana (84}) 23 140 13 16 11.7 9.3 35 5.5
S. indicum (Z37) 27 316 22 22 12.9 7.6 30 58
S. kamtschaticum (7] ZE) 19 164 12 13 10.8 9.0 29 5.2
S. officinalis (2°]E) 72 160 14 15 10.5 8.6 25 5.2
Nematicide (Fosthiazate) 22 40 6 5 9.8 7.5 28 4.8
Control 63 306 33 37 12.5 8.1 36 5.2

A pretreatment, B: posttreatment.
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Table 7. Control effects of medicinal plants treated as compost on M. hapla in the field of C. lanceolata, Jinan, Jeonbuk province, 2004

Index of control (%)

Medicinal plant No. of No. of No. of
egg sac galls 2nd stage juveniles

A. asphodeloides (X]%) 70.3 abc” 57.6 abc 66.0 ab
A. japonica (257 78.4 ab 78.8 ab 73.9 ab
A. calamus (A3L) 78.4 ab 73.7 ab 72.9 ab
A Pilosa (RALE) 324 ¢ 333 ¢ 32.0 be
D. chinensis (J]Zo}) 54.5 abc 62.2 abc 72.5 ab
G. aleppicum (ZYF) 70.3 abc 66.7 abc 68.0 ab
H. cordata (°FE-3) 51.4 abc 54.5 abc 56.5 abc
R. bicolor (YFH ) 64.9 abc 63.6 abc 203 be
R. communis (O}57+2]) 67.6 abc 63.6 abc 43.8 abc
S. buergeriana (34h) 56.8 abc 60.6 abc 54.2 abe
S indicum (Z37) 40.5 be 333 ¢ 0.0 c
S, kamtschaticum (7}H %) 64.9 abc 63.6 abc 46.4 abc
S. officinalis (2.0)%) 59.5 abc 57.6 abc 477 abe
Nematicide (Fosthiazate) 86.5 a 81.8 a 86.9 a

In a colum, means followed by a common letter are not significantly different at the 5% level by DMRT.
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