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Table 1. The susceptibility of various marigold, French
marigold, and Gaillardia picta cultivars to Meloidogyne
incognita

Plant & Galling TopDW* Root DW* Height® No./100g
& Variety inde:  (g) ©) m  sil®
Marigold
Perfect-Orange 0.2bc* 652 148 614 4.4de’
Check 0 648 166 586 O
Perfect-Gold Oc 4.46 2.02 58.2 5.6 de
Check 0 505 213 604 O
Perfect-Mixed 0.2bc 4.92 1.89 58.0 8.8bcd
Check 0 4.87 2.11 628 0
Crush-Gold 04b 484 212 70.6 5.1de
Check 0 512 246 758 O
French marigold
Queen 04b 562 217 600 Oe
Check 0 5.89 2.32 622 0
Janie-Flame 0.2bc 6.23 1.65 59.8 2.4de
Check 0 591 2.01 558 0
Janie-Gold 04b 476 1.76 64.6 6.6cde
Check 0 5.08 1.94 66.8 O
Janie-Primrosee  0.2bc  5.25 131 69.6 6.5cde
Check 0 5.44 1.67 724 0
Machi-Mixed 02bc 4.64 1.38 736 4.6de
Check 0 4.82 1.50 702 O
Gaillardia picta
Goblin 0.2bc 1.12 0.54 54 12.4bc
Check 0 143 066 58 O
PulchellaMixed 0.4b 1.54 0.48 54 13.6b
Check 0 155 064 62 O
Tomato 25a 264 1.16 500 1214a
Check 0 974 232 780 0

! Galling index (Gl) based on a scale from 0 to 4; 0=no

infection, 1=1-15% of galled root in whole root, 2=16-
30%, 3=31-50%, 4=51-100%.

* Top DW= Top (above ground part of plant) dry weight
(gram), Root DW = root dry weight (gram), Height = plant
height (cm).

" No0./100g soil= number of nematodes per 100 gram soil.

* Means (n=5) in the same column followed by the same
letter are not significantly different (p=0.05) according to
Duncan's multiple range test.

1%
033 1.0 5%
067 117
2.83
3.17
— (Oxamyl)
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Table 2. The effect of agqueous extracts and plant material
powders of various marigold, French marigold, and Gaillardia
picta cultivars on egg hatch and second juvenile mortality of
Mel oidogyne incognita

Plant Aqueous extracts Plant material powders
& Variety Hatching J2Mortdity Hatching J2 Mortality
rate (%) (%) rate (%) (%)
Marigold
Perfect-Orange  8.4efg" 856bc 100c  953a
Perfect-Gold 6.5fg 90.1a 74cde 89.0b
Perfect-Mixed 48fg 904a 73cde 940a
Crush-Gold 409 87.7ab 83cd 943a
French marigold
Queen 419 79.3e 6.0de 86.0cd
Janie-Flame 4.6fg 848cd 7.6cde 90.2b
Janie-Gold 8.0fg 75.1f 96¢C 85.0 cde
Janie-Primrosee  7.1fg 7149 55e 87.5bc
Machi-Mixed 11.2def 82.8d 7.8cde 84.0de
Gaillardia picta
Goblin 143de 708¢g 83cd 78.7f
PulchellaMixed 16.7 d 72.6fg 76cde 83.0e
Tomato 40.1b 18.01 41.3b 12.0h
Water spinach 34.7c 21.8h  400b 15.7¢g
Check(water) 53.1a 13.1] 470a 10.0h

1 Means (n=5) in the same column followed by the same
letter are not significantly different (p=0.05) according to
Duncan's multiple range test.

1% 18.0 24.0
5% 14.0 21.0
82.0
97.0
— (Oxamyl) 11.3

1%
02 10 5%
05 10
2.8
3.1
— (Oxamyl)

Table 3. The greenhouse test of control of Meloidogyne
incognita by mixing with fresh plant materials of various
marigold, French marigold, and Gaillardia picta cultivars

Amendment)  Galing TopDW? RootDW? Height” No./100g
(Plant& Variety index! () ©) (cm) il®
1% mixture

Marigold

Perfect-Orange  0.50bc® 7.8cde 2.3bcdef 76.0cdef  14.0 gh
Perfect-Gold 0.67bc 7.2def 22cdefg 79.7ab 233ab
Perfect-Mixed 0.83bc 85abcd 28abc 8l.0a 18.0 efg
Crush-Gold 050bc 7.3cdef 3.3a 71.2bcde 22.0 cde
French marigold

Queen 0.33bc 7.5cdef 3.2ab 73.0fghi 23.0cd
Janie-Flame 0.67bc 7.5cdef 2.2cdefg 75.0defg 18.0 efg
Janie-Gold 0.33bc 9.5ab 23bcdef 74.2efgh 21.3cde
Janie-Primrosee 0.67bc 8.7abcd 2.7abcd 70.3ij 22.3 cde
Machi-Mixed  0.67bc 7.3cdef 25abcde 71.2hij 24.0c
Galillardia picta

Goblin 10b 6.2f 1.8defg 69.2] 19.0 def
PulchellaMixed 0.83bc 6.3ef  2.2cdefg 72.2ghij 18.3€fg

5% mixture

Marigold

Perfect-Orange 0.67bc 8.0bcd 28abc 75.2defg 16.3fg
Perfect-Gold 0.50bc 8.8abcd 2.3bcdef 73.2fghi 14.0gh
Perfect-Mixed 0.83bc 8.8abcd 2.5abcde 75.5cdef 14.0gh
Crush-Gold 10b 82bcd 28ac 8l0a 16.0fg
Frensh marigold

Queen 0.67bc 6.2f 15fgh  78.2abcd 19.3 def
Janie-Flame 0.67bc 9.0abc 1.8defg 77.2bcde 19.3 def
Janie-Gold 0.67bc 82bcd 1.7efgh 75.8cdef 16.0fg
Janie-Primrosee 0.67bc 8.2bcd 1.7efgh 69.7j 15.7 fg
Machi-Mixed  0.67bc 8.7abcd 1.8defg 71.0hij 14.0gh
Gaillardia picta

Goblin 117b 75cdef 15fgh  72.7fghi 19.7cdef
PulchellaMixed 0.67 bc 7.3 cdef 1.3gh 73.3fghi 21.0cde
Tomato 283a 4.2g¢g 0.8h 51.0k 82.0b
Check (none) 3.17a 4.0g¢g 0.7h 4401 97.0a
Oxamyl Oc 85abcd 28abc  75.7cdef 11.3hi

No nematodes Oc 10a
1.

26abcde 79.0abc O]

Galling index (GI) based on a scale from 0 to 4; O=no
infection, 1=1-15% of galled root in whole root, 2=16-
30%, 3=31-50%, 4=51-100%.

- Top DW= Top (above ground part of plant) dry weight
(gram), Root DW = root dry weight (gram), Height = plant
height (cm).

" N0./100g soil = number of nematodes per 100 gram soil.

" Means (n=5) in the same column followed by the same

letter are not significantly different (p=0.05) according to

Duncan's multiple range test.

1%
21.0 43.0 5% 17.0



40.2
100.2
(Oxamyl) 17.1
0
(
06 15
28
2.7
(Oxamyl) 0.5
0
24.0 37.0
100.8
85.6
(Oxamyl) 12.4
0
« )
048 076
2.80
2.32
138 34.0

112.2

92.8

99

Table 4. The greenhouse test of control of Meloidogyne
incognita by mixing with plant material powders of various
marigold, French marigold, and Gaillardia picta cultivars

Amendment Galling TopDW? Root DW? Height’ No./100g
(PlantandVariety) index!  (g) ©) (cm) il®
1% mixture

Marigold

Perfect-Orange 0.5bcde* 7.4de  23ghij 73.1def 23.0ijk
Perfect-Gold 0.6bcde 84bcd 2.3fghi 75.3bcd 21.0jkl
Perfect-Mixed 0.8bcd 7.4de 29bcd 728def 23.8ijk
Crush-Gold 04cde 80cd 34a 74.4cde 3l1.4fg
French marigold

Queen 04cde 7.4de 3labc 69.0hijk 30.6gh
Janie-Flame 0.6bcde 84bcd 25efgh 69.8ghij 26.8ghi
Janie-Gold 02de 94ad 28bcde 73.0def 36.2de

anie-Primrosee  0.6bcde 7.8cd 29bcd 67.0jk 31.0g
Machi-Mixed 0.6bcde 7.5de 27cdef 71.8efgh 41.0cd
Gaillardia picta
Goblin 10bc 64€e  20ij 69.5ghij 43.0c
PulchellaMixed 0.8bcd 56fg 2.6defg 67.2jk  26.0hijj
5% mixture
Marigold
Perfect-Orange 0.6bcde 83bcd 3.2ab 76.1abc 36.4de
Perfect-Gold 05bcde 86bcd 2.6defg 77.8ab  22.6ijk
Perfect-Mixed 0.9bcd 9.0abc 29bcd 72.0efg 24.0ijk
Crush-Gold 0.6bcde 7.7cd 3.labc 778ab 238ijk
Frensh marigold

Queen 0.6bcde 89abc 1.9j 75.2bcd 3109
Janie-Flame 0.6bcde 83bcd 2.1hij 76.8abc 25.0ijk
Janie-Gold 0.6bcde 7.5de 2.7cdef 73.2def 17.01

Janie-Primrosee 0.6bcde 9.0abc 3.1abc 68.9ijk 20.0kl
Machi-Mixed 0.8bcd 81bcd 28cde 71.4fghi 25.6i]
Gaillardia picta

Goblin 10bc 7.7cd 21hij 666k 40.2 cde

PulchellaMixed 0.6bcde 7.4de 2.3fghij 69.0hijk 35.8¢f
Tomato 28a 45gh 0.9k 5211 100.2a
Check (none) 3la 41h 07k 50.21 92.8b
Oxamyl Oe 86bcd 2.6defg 75.6bcd 17.11

No nematodes Oe 10.1a 31abc 789a Om

1 Galling index (Gl) based on a scale from 0 to 4; 0=no
infection, 1=1-15% of galled root in whole root, 2=16-
30%, 3=31-50%, 4=51-100%.

“ Top DW = Top (above ground part of plant) dry weight
(gram), Root DW = root dry weight (gram), Height = plant
height (cm).

" N0./100g soil= number of nematodes per 100 gram soil.

* Means (n=5) in the same column followed by the same
letter are not significantly different (p=0.05) according to
Duncan's multiple range test.

89.2
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Table 5. The greenhouse test of control of Meloidogyne

incognita by mixing with aqueous extracts of various
marigold, French marigold, and Gaillardia picta cultivars

Amendment Galling Top DW* Root DW? Height® No./100g
(PlantandVariety) index!  (g) ©) (cm) oil®
Marigold

Perfect-Orange 1.3bc* 7.4b 23cd 721e 26.0d
Perfect-Gold 1lbc 69bc 3.0a 686f 304cd
Perfect-Mixed 1.0cd 7.3b 23cd 73.6cde 27.8d
Crush-Gold 11bc 72bc 19e 758abc 24.6d
French marigold

Queen 0.6de 80a 3l1la 710e 232d
Janie-Flame 10cd 7.1bc 28a 73.0de 26.6d
Janie-Gold 11bc 7.0bc 24cd 723e 246d
Janie-Primrosee 1.0cd 79a 20de 765a 24.0d
Machi-Mixed 1.1bc 7.2bc 24cd 720e 23.8d
Gaillardia picta

Goblin 15b 68c 19e 687f 28.4d
PulchellaMixed 1.2bc 7.2bc 22de 71.3e 370c
Tomato 28a 50d 09f 589g 100.8a
Check (water) 27a 51d 09f 508h 856b
Oxamyl 05e 7.0bc 26bc 749bcd 12.4e
Nonematodes Of 8la 28a 780a of

1 Galling index (Gl) based on a scale from 0 to 4; 0=no

infection, 1=1-15% of galled root in whole root, 2=16-
30%, 3=31-50%, 4=51-100%.

“ Top DW = Top (above ground part of plant) dry weight
(gram), Root DW = root dry weight (gram), Height = plant
height (cm).

" N0./100g soil = number of nematodes per 100 gram soil.

" Means (n=5) in the same column followed by the same
letter are not significantly different (p=0.05) according to
Duncan's multiple range test.

08 15 21

2.2

220 32.6
93.8
86.0

Table 6. The greenhouse test of control of Meloidogyne
incognita by intercropping with various marigold, French
marigold, and Gaillardia picta cultivars on tomatos

Plant & Galling Top DW? Root DW? Height? No./100g
& Vaiety inde! (g) © (cm) oil®
Marigold
Perfect-Orange 0.64c¢* 7.3bcd 2.8ab 73.6cde 13.8h
Perfect-Gold 054c 7.6b 2.8ab 78.0ab 26.6 def
Perfect-Mixed 0.66c 6.9cde 25c 76.8bc 18.2gh
Crush-Gold 0.44c 7.2bcde 25¢c 71.4de 31.0cde
French marigold
Queen 048c 82a 3la 714de 23.0fg
Janie-Flame 052c 7.7b 2.7bc 74.4bcd 25.1 €f
Janie-Gold 0.56c 6.8e 3.0a 76.7bc 322cd
Janie-Primrosee 0.60c 7.3bc 25bc 81.2a 16.0h
Machi-Mixed 0.64c 69cde 25bc 75.9bc 14.4h
Gaillardia picta
Goblin 0.76c 6.8de 2.5bc 74.8bcd 27.8cdef
PulchellaMixed 0.56¢c 7.2bcde 3.1a 70.5e 34.0c
Tomato 280a 5.5f 0.9d 558f 111.2a
Check (none) 2.32b 5.5f 10d 51.0g 89.2b
No nematodes 0d 76b 3la 776ab Oi

. Galling index (Gl) based on a scale from 0 to 4; 0=no

infection, 1=1-15% of galled root in whole root, 2=16-
30%, 3=31-50%, 4=51-100%.

* Top DW = Top(above ground part of plant) dry weight
(gram), Root DW = root dry weight (gram), Height= plant
height (cm).

* N0./100g soil = number of nematodes per 100 gram soil.

* Means (n=5) in the same column followed by the same
letter are not significantly different (p=0.05) according to
Duncan's multiple range test.

C )
06 11
25
25
0
12.0 232
72.0
78.6
0



Table 7. The greenhouse test of control of Meloidogyne
incognita by rotating with various marigold, French marigold,
and Gaillardia picta cultivars on tomatos

Plant & Galling Top DW? Root DW? Height’ No./100g
& Variety inde! (g) ©) (m  soil®
Marigold
Perfect-Orange 1.4bc* 6.6cd 20cd 69.3bc 328¢
Perfect-Gold  1.0cd 6.7bc 25bc 69.8bc 26.2 ef
Perfect-Mixed 1.1cd 6.7bc 30a 69.4bc 23.8fg
Crush-Gold 08d 72a 2lcd 750a 294cde
French marigold
Queen llcd 7.0abc 21cd 748a 23.8fg
Janie-Flame llcd 7.0abc 19b 726ab 29.2cde
Janie-Gold llcd 6.7bc 26ab 67.8c 2209
Janie-Primrosee 1.2bc 6.3de 22bcd 72.0ab 24.6fg
Machi-Mixed 13bc 7.1ab 3.0a 748a 26.6cde
Gaillardia picta
Goblin 15b 6.2e 18d 668c 326¢C
PulchellaMixed 1.3bc 6.2e 20cd 704bc 30.4cd
Tomato 2la 4.6f 10e 548e 938a
Check (none) 22a 49f 1le 59.0d 86.0b
Nonematodes Oe 71ab 26a 744a Oh

. Galling index (Gl) based on a scale from 0 to 4; 0=no

infection, 1=1-15% of galled root in whole root, 2=16-
30%, 3=31-50%, 4=51-100%.

- Top DW = Top (above ground part of plant) dry weight
(gram), Root DW = root dry weight (gram), Height = plant
height (cm).

" N0./100g soil = number of nematodes per 100 gram soil.

" Means (n=5) in the same column followed by the same
letter are not significantly different (p=0.05) according to
Duncan's multiple range test.

(3,17,23)

101

Table 8. The greenhouse test of control of Meloidogyne
incognita by planting with various marigold, French
marigold, and Gaillardia picta cultivars on tomato pots
simultaneously

Plant & Galling TopDW? Root DW? Height®  No./100g
&Varigty  inde  (g) ©) (cm) oil®
Marigold

Perfect-Orange 0.8bc4 7.6bc 278k 77.2abc 13.0fg

Perfect-Gold 0.7c 78a 30a 79.7a 17.0 cdefg
Perfect-Mixed 0.7c 7.1d 25bcde 75.7 bcd 22.4c¢
Crush-Gold 08bc 74cd 23de 735d 230c
French marigold

Queen 0.7c 73cd 22de 74.7cd 1209
Janie-Flame 0.8bc 72cd 28ab 77.0bc 14.8¢€fg
Janie-Gold 0.6c 78a 23cde 74.7cd 16.2defg
Janie-Primrosee 09bc 81a 25bcd 75.9bcd 22.0 cd
Machi-Mixed 0.7c¢ 7.3cd 27abc 79.7a 224cde
Gaillardia picta

Goblin 11b 69d 2le 67.0e 232c
PulchellaMixed 0.8bc 7.3cd 24cde 75.1bcd 18.6 cdef
Tomato 25a 45f 08f 50.2g 720b
Check (none) 25a 50e 11f 540f 78.6a

78ab 25bcde 77.8ab Oh

Galling index (Gl) based on a scale from 0 to 4; 0=no
infection, 1=1-15% of galled root in whole root, 2=16-
30%, 3=31-50%, 4=51-100%.

" Top DW = Top (above ground part of plant) dry weight
(gram), Root DW= root dry weight (gram), Height = plant
height (cm).

" N0./100g soil = number of nematodes per 100 gram soil.

" Means (n=5) in the same column followed by the same

letter are not significantly different (p=0.05) according to

Duncan's multiple range test.

No nematodes 0d
1.

(intercropping)
(crop rotation)

Pangola grass
(Digitaria decumbens Stent.)

(12) (sweet-scented marigold, T. lucida
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Cav.)
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24
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Abstract

Yen,J. H. Lin, C. Y.}, Chen, D. Y.}, Lee, M. D.? and Tsay, T. T2 1997. The study of antagonistic plantsin
the control of south root-knot nematode, Meloidogyne incognita. Plant Pathol. Bull. 7:94-104. (1.
Department of Plant Pathology, Taiwan Agricultural Research Institute. Wufeng, Taichung, Taiwan; 2.
Department of Plant Pathology, National Chung Hsing University, Taichung, Taiwan.)

The use of natural antagonistic plants- like marigold, French marigold, and Gaillardia picta cultivars to
control plant nematode diseases has been conducted. The results showed that various marigold, French
marigold, and Gaillardia picta cultivars were highly resistant to south root-knot nematode, Meloidogyne
incognita. The effect of agueous extracts and plant material powders of various marigold, French marigold,
and Gaillardia picta cultivars on egg hatch and second juvenile mortality of Meloidogyne incognita has
been tested. The result showed that agqueous extracts and plant material powders can reduced nematode
hatching rate and killed second juvenile. The greeenhouse test showed that mixed up with either fresh plant
materials, plant material powders, or irrigiating aqueous extracts of various marigold, French marigold, and
Gaillardia picta cultivarsin the soil can inhibit the production of root-knot and reduced the population of
second juvenile of south root-knot nematode. The greenhouse test of control of Meloidogyne incognita by
intercropping or rotating with various marigold, French marigold, and Gaillardia picta cultivars on tomatos
has been conducted. The result showed that antagonistic plants intercropping with tomatos can effectively
control plant nematode diseases in the greenhouse.

Key words: antagonistic plants, egg hatch, intercropping, crop rotation.



