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RESUMEN

Haseeb, A., R. Pandey, y A. Husain. 1988. Comparacién de nematicidas y tortas
oleaginosas para controlar Meloidogyne incognita en Ocimum basilicum. Nematrépica 18:
65—69.

El problema mas importante en el cultivo del basilico (Ocimum basilicum Fam.
Lamiaceae) es el nematodo nodulador Meloidogyne incognita. En este estudio se compar6
en invernadero la eficacia de los nematicidas aldicarb (0.0020 g i.a./kg de suelo), carbofu-
ran (0.0015 g i.a./kg), bavistin (0.0010 g i.a./kg), y las tortas oleaginosas neem/margosa
(Azadirachta indica) y mahua (Madhuca indica) (1.0 g de nitrégena/kg de suelo) para contro-
lar M. incognita en O. basilicum. La aplicacién al suelo de las tortas aceiteras redujo sig-
nificativamente el desarrollo del nematodo nodulador e increment6 el crecimiento de las
plantas y el rendimiento de aceite de O. basilicum. La torta neem result6 ser el mejor
tratamiento para el crecimiento de las plantas y el contenido de aceite y fue también el
tratamiento mas efectivo en reducir las poblaciones de M. incognita.

Palabras claves: aldicarb, bavistin, carbofuran, control, Meloidogyne incognita, nematodo
nodulador, Ocimum basilicum, tortas oleaginosas.

Sweet basil (Ocimum basilicum L. Fam. Lamiaceae), an aromatic herb,
is a commercially important crop from which a high quality oil is ex-
tracted. Plant-parasitic nematodes are potential major pests of several
herb crops (8- 12,19,23). Little information is available on plant-parasitic
nematodes associated with different species of Ocimum (4,5,15). A recent
report indicated that Meloidogyne incognita (Kofoid & White) Chitwood
and M. javanica (Treub) Chitwood are major constraints in production
of different Ocimum species and cultivars (12). Therefore, this study was
conducted to determine the efficacy of some nematicides and oilseed
cakes on reproduction of M. incognita and growth and oil content of O.
basilicum.

One kg of autoclaved soil-sand-compost mixture (7:2:1) in 15-cm-d
clay pots was treated with either oil-cakes of mahua (Madhuca
g nitrogen per kg of soil, aldicarb at 0.0020 g a.i/kg, carbofuron at
0.0015 g a.i/kg, or bavistin at 0.0010 g a.i./kg. Pots were watered and
10 days elapsed before transplanting one 3-wk-old O. basilicum seedling
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grown in autoclaved soil into each pot. Each plant was then inoculated
with 5 000 freshly hatched second stage juveniles (J2) and eggs of M.
incognita. Control plants were planted in soil that was not treated with
chemicals or oil cakes and were not inoculated with nematodes. An
additional treatment consisted of plants that were planted in soil that
was not treated with chemicals or oil cakes, but were inoculated with M.
incognita. The pots were arranged in a randomized complete block de-
sign. The experiment was maintained in a glasshouse at 23-30 C. Sixty
days after inoculation, plant growth was determined by measuring shoot
height, root length, and both fresh and dry root and shoot weights.
Root-knot gall indices (RKI) were calculated according to the method
described by Taylor and Sasser (18) where 0 = no galls; 1 = 1-25%; 2
= 26-50%; 3 = 51-75%; and 4 = 76-100% of roots galled. Final nema-
tode populations in the soil were determined from 250 g subsamples
taken from each pot and processed by using Cobb’s gravity sieving tech-
nique and Baermann funnels (22). The nematode population in 5 g of
roots from each plant was determined by treating roots with sodium
hypochlorite and hatching eggs released from egg masses and counting
J2 (13). Numbers were extrapolated by multiplying fresh root weight.
Oil was extracted from 100 g fresh leaves and stems using the Clevenger
apparatus (6).

M. incognita reproduced well on O. basilicum and reduced plant
growth. The application of different treatments resulted in an increase
in total plant length and both fresh and dry weights (Table 1). Neem
cake provided the greatest improvement in plant growth and was fol-
lowed in order of decreasing efficacy by aldicarb, bavistin, mahua oil
cake, and carbofuran.

Oil cake and nematicide treatments resulted in a significant increase
in oil recovery from O. basilicum. Highest oil recovery was from plants
treated with neem cake. The order of decreasing oil recovery resulting
from the other treatments was aldicarb, bavistin, carbofuran, and mahua
cake, respectively.

The greatest root galling (RKI = 4.0) was observed in nontreted
inoculated plants, whereas galling ranged from 1.5 to 2.8 in plants
treated with nematicides and oil cakes (Table 2). Neem cake provided
the greatest reduction in root-knot galling and was closely followed by
mahua cake and aldicarb. Bavistin and carbofuran were comparatively
less effective. Sixty days after treatment nematode populations were
reduced in both soil and roots by the nematicides and oil cakes. The
greatest reduction occurred in the neem cake followed by mahua cake,
aldicarb, bavistin, and carbofuran.

Our results indicate that M. incognita caused a significant reduction
in growth and oil yield of O. basilicum. Oil cakes and nematicides signific-
antly suppressed nematode population development as evidenced by
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Table 1. Effect of nematicides and oilseed cakes on plant growth and oil yield of Ocimum
basilicum 60 days after inoculation with 5 000 J2 and eggs of Meloidogyne incognita.

Length (cmy Dry weight (g)
Oil
Treatments” Root  Shoot Total Root Shoot Total yield (ml)*
Control 23.3 496 729 1.35 8.90 10.25 0.50
M. incognita
without
nematicides 8.5 179 264 1.18 3.40 4.58 0.20
Carbofuran 12.3 21.5  33.8 1.00 3.70 4.70 0.31
Bavistin 17.3 27.1 444 1.40 6.70 8.10 0.35
Aldicarb 18.8 32.3 511 1.20 7.00 8.20 0.45
Neem cake 25.5 33.8 613 1.10 8.10 9.20 0.48
Mahua cake 6.5 139 204 0.95 5.50 6.45 0.30
LSD (0.05) 0.6 1.1 14 0.32 0.30 0.43 0.11

*Seedlings were transplanted and M. incognita was inoculated 10 days after nematicides
and oil cake application.

’Mean of five replications.

*Oil yield from 100 g fresh leaves and stems.

root galling, number of J2 hatched from roots, and J2 populations in
soil. Consequently, plant growth as well as oil recovery was significantly
enhanced. Previous work indicated that neem cake was effective in re-
ducing root-knot infection of eggplant, Solanum melongena L., (7,14,21)
and our results confirm previous findings that carbofuran and aldicarb
application reduced root-knot nematode populations (16,17). In the
present study Mahua cake was effective in reducing nematode popula-
tions but caused phytotoxicity. Similar results were obtained previously
in a study that compared nematicidal activity of different oil cakes (7).

Table 2. Effect of nematicides and oilseed cakes on Meloidogyne incognita population de-
velopment on Ocimum basilicum 60 days after inoculation with 5 000 J2 and eggs.

Nematode population’

Treatments® J2/total root J2/kg soil Total Root-knot index*
Control 0 0 0 0
M. incognita

without

nematicides 23190 3 660 26 850 4.0
Carbofuran 8970 1180 10 150 2.8
Bavistin 6 100 980 7080 2.5
Aldicarb 3180 950 4130 1.8
Neem cake 2780 890 3670 1.5
Mahua cake 3010 860 3 870 1.8

LSD (0.05) 40 20 40 0.2

"Seedlings were transplanted and M. incognita was inoculated 10 days after nematicides
and oil cake application.

’Mean of five replications.

“Index based on a scale of 0—4 in which 0 = no galls and 4 = 76~100% of roots galled (18).
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The mode of action of oil cakes may be due to toxicity of decompo-
sition products such as phenolics and ammonia (3,20,21), to increased
predacious and parasitic activity of soil biota (14), to changed physical
and chemical properties of soil (1), or to increased host resistance (2,7).
In the research reported herein, no attempt was made to determine the
mode of action. Neem cake was more effective than aldicarb and may
offer an alternative method of nematode control. In India, use of oil
cakes to control the plant-parasitic nematodes especially root-knot
nematodes, has been increased interest because of effectiveness and
minimal phytotoxicity. Oil cakes are less expensive than nematicides
and are also easily available in local markets.

LITERATURE CITED

1. AHMAD, R, A. M. KHAN, and S. K. SAXENA. 1972. Changes resulting from
amending the soil with oilcakes and analysis of oilcakes. Proceedings of the Fifty-
ninth Session of Indian Science Congress. P. 164.

9. ALAM, M. M., M. AHMAD, and A. M. KAHN. 1960. Effect of organic soil amend-
ments on he growth and chemical composition of tomato, eggplant and chilli and
their susceptibility to attack by Meloidogyne incognita. Plant and Soil 57:231-236.

3. ALAM, M. M., A. M. KAHN, and S. K. SAXENA. 1979. Mechanism of control of
plant-parasitic nematodes as a result of the application of organic amendments to
the soil. V - Role of phenolic compounds. Indian Journal of Nematology 9:136-142.

4. ANONYMOUS. 1984. Annual report (1983—-1984). Central Institute of Medicinal
and Aromatic Plants, Lucknow, India.

5. BALASUBRMANIAN, M., and G. RANGASWAMI. 1964. Studies on host range
and histopathology of root-knot infections caused by Meloidogyne javanica. Indian
Phytopathology 17:126-132.

6. CLEVENGER, J. F. 1928. Apparatus for the determination of volatile oil. Journal
of American Pharm. Association 17:346.

7. HASEEB, A. 1983. Studies on the changes in roots of eggplant (Solanum melongena
L.) resulting from infection of root-knot nematode, Meloidogyne incognitra (Kofoid &
White) Chitwood - Rhizoctonia solani Kuhn, Complex. Ph.D. thesis, Aligarh Muslim
University, Aligarh, India.

8. HASEEB, A, and R. PANDEY. 1987. Incidence of root-knot nematodes in medicinal
and aromatic plants - new host records. Nematropica 17:209-212.

9. HASEEB. A,, R. PANDEY, and A. HUSAIN. 1984. Some new host records of the
root-knot nematodes, Meloidogyne incognita (Kofoid & White, 1919) Chitwood, 1949.
Current Science 53:1151-1152.

10. HASEEB, A., R. PANDEY, and A. HUSAIN. 1985. New host records of the root-
knot nematode, Melodogyne javanica. Plant Protection Bulletin, FAO 33:123.

11. HASEEB, A.,R. PANDEY, and A. HUSAIN. 1986. Pathogenicity of root-knot nema-
tode, Meloidogyne incognita on Davana, Artemisia pallens. Proceedings of the National
Conference on Plant-Parasitic Nematodes in India - Problems and progress. New
Delhi. Pp. 21-22.

12. HASEEB, A., R. PANDEY, and A. HUSAIN. 1986. Studies on nematode disease of
Ocimum species. Proceedings of the Fifty-sixth Annual Session of National Academy
of Sciences, India. Allahabad. P. 76.

13. HUSSEY, R. S, and K. R. BARKER. 1973. A comparison of methods of collecting
inocula of Meloidogyne spp. including a new technique. Plant Disease Reporter
57:1025-1028.

14. KIRMANI, M. R. 1977. Studies on the role of the fungi from decomposed oil-cakes
on root-knot development on eggplant, Solanum melongena. Ph.D. thesis, Aligarh
Muslim University, Aligarh, India.



15.

16.
17.

18.

19.
20.
21.

22.

23.

NEMATROPICA Vol. 18, No. 1, 1988 69

KRISHNAMURTHY, G. V. G., and N. A. ELIAS. 1967. Host range of Meloidogyne
incognita causing root-knot on tobacco in Husur, Mysore State. Indian Phytopathol-
ogy 20:374-377.

OVERMAN, A. J., and J. P. JONES. 1975. Carbofuran in a systemic approach to
pest management in tomato. Nematrépica 5:26—27.

RICH, J. R, and R. A. DUNN. 1982. Pathogenicity and control of nematodes affect-
ing sunflower in North Central Florida. Plant Disease 66:297—298.

TAYLOR, A. L., and J. N. SASSER. 1978. Biology, identification and control of
root-knot nematode (Meloidogyne spp.). Cooperative Publication of the Department
of Plant Pathology, North Carolina State University and U.S. Agency for Interna-
tional Development: Raleigh, North Carolina

SITARAMAIAH, K. 1984. Plant-Parasitic and Soil Nematodes of India. Today and
Tomorrow’s Printers and Publishers: New Delhi.

SINGH, R. S., and K. SITARAMAIAH. 1970. Control of plant-parasitic nematodes
with organic soil amendments. Pests and News Summaries 16:287-297.

SINGH, R. S., and K. SITARAMAIAH. 1973. Control of plant-parasiotic nematodes
with organic amendments of soil. Research Bulletin No. 6. Govind Ballabh Pant
University of Agriculture and Technology, Pantnagar, India.

SOUTHEY, J. F. 1970. Laboratory Methods for Work with Plant and Soil Nema-
todes. Technical Bulletin 2. Ministry of Agriculture, Fisheries and Food. Her
Majesty’s Stationary Office: London.

WEBSTER, J. M. 1972. Economic Nematology. Academic Press: New York.

Received for Publication:

14.1X.1987

Recibido para Publicar:

CIMAP’s Publication No. 672.



