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Summary. Studies involving the inoculation of Vesicular Arbuscular Mycorrhizal (VAM) fungus Glomus fascicu-
latum in root-knot nematode, Meloidogyne incognita, infested nursery beds amended with calotropis (Calotro-
pis procera) leaf, indicated their synergistic effect on the growth of tomato seedlings. The interactive effect of
these components resulted in a significant reduction of root-knot galls and significant decrease in number of
eggs per egg mass. Colonization of mycorrhiza was significantly higher on the roots of tomato seedlings in the
treatments where G. fasciculatum was inoculated in nursery beds amended with calotropis leaf, indicating their

complementary interaction.

The vesicular arbuscular mycorrhizal fungus
(VAM) Glomus fasciculatum reduces the infesta-
tion by root-knot nematodes (Sikora, 1979; Coo-
per and Grandison, 1986; Bagyaraj et al.,, 1979,
Rao et al., 1992) and soil amendments with va-
rious plant materials also is similarly effective
(Mankau, 1962, Rao et al., 1992; Patel et al.,
1992). The combined effect of VAM [Glomus fa-
sciculatum (Thaxter) Gerd et Trappel and calo-
tropis [Calotropis procera (Ait) R. Br] was inve-
stigated in relation to the management of Meloi-
dogyne incognita (Kofoid et White) Chitw. in
nursery beds of tomato (Lycopersicon esculen-
tum Mill.) Cv. Pusa Ruby.

Materials and methods

Experiments were conducted at the Indian In-
stitute of Horticultural Research in raised nursery
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beds, 1 m?, infested with M. incognita at the rate
of 122 £ 11 J, per 100 g of soil. Four hundred
grams of chopped fresh leaves of calotropis were
incorporated into the soil in 6 nursery beds and
after 15 days 3 of these were inoculated with 500
g of G. fasciculatum containing 25/30 chlamy-
dospores per g of inoculum placed 2 cm below
the soil surface. Another three beds were inocu-
lated with G. fasciculatum inoculum alone and a
further three beds without calotropis leaves or
VAM fungus acted as controls. All the beds were
sown with rows of tomato Cv. Pusa Ruby.
Nematode populations were assessed in the
nursery beds 15 days after amendment with ca-
lotropis leaves and after uprooting the seedlings
at 50 days from the start of the experiment by
sampling 200 cc of soil from five different pla-
ces in each bed. Five seedlings (30 day old)
were randomly selected from each bed for ob-
servations on height/and weight of the seed-
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lings and colonization of the mycorrhizal fun-
gus. Colonization of G. fasciculatum on roots
was ascertained by clearing the roots with 10%
KOH and then staining with tryphan blue (Phyl-
lips and Hayman, 1970). A further ten seedlings
(30 day old) were uprooted at random from ten
different places from each bed to record the
number of galls on the roots. Because no egg
masses were present at 30 days, ten more seed-
lings were uprooted at 50 days from ten diffe-
rent places from each bed to assess number of
eggs per egg mass. Number of eggs per egg
mass, were estimated from two egg masses
from each of ten seedlings (uprooted from each
nursery bed) and treated with 1% sodium hypo-
chlorite for 3-4 minutes.

Results and discussion

The data presented in Table I reveal that G.
Jasciculatum and calotropis leaf treatment alone
and in combination significantly increased the
height of the seedlings. Significant increase in
the growth of tomato seedlings, significant re-
duction in root-knot galls, J, population in beds
and decrease in the number of eggs per egg
mass were observed in the G. fasciculatum plus
Calotropis leaf treatment (Tables I and ID).

Some colonization of VAM fungus was obser-

ved on roots of the seedlings in control and ca-
lotropis only treatments because of a native po-
pulation (not identified) of VAM in the nursery
beds (Table 1). However, in the G. fasciculatum
plus calotropis treatment there was a significant
increase in the colonization of G. fasciculatum
on the roots compared with the G. fasciculatum
only treatment indicating the favourable effect
of calotropis leaf amendment of the soil on the
growth of G. fasciculatum. The growth of seed-
lings was also greater in the combined G. fasci-
culatum and calotropis treatment which also
has the lowest soil population of M. incognita
and the fewest eggs per egg mass (Table 1D.

Earlier experiments conducted by us in a
screenhouse using sterilised soil also indicated
the increase in colonization of G. fasciculatum
and increase in the chlamydospore density of
this mycorrhiza when mycorrhizal seedlings of
tomato were planted in calotropis amended soil
(Unpublished). Hence, it can be concluded that
inoculation of G. fasciculatum in calotropis leaf
amended nursery beds facilitates the effective
management of M. incognita and results in im-
proved mycorrhizal infection of seedlings of to-
mato.
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Taswe I - Bffect of integration of Glomus fasciculatum and Calotropis procera leaf on growib of tomaio seedlings, Me-
loidogyne incognita infection and mycorrbizal colonization on roots.

Treatments S?Edhng Seédling gljl(l):g/cifo Gcfli:)cnllczﬁifﬁm
height (cm) weight (g) seedlings (%) on roots
G. fasciculatum 215 2.0 57 42
Calotropis leaf 19.2 1.9 32 6
G. fasciculatum
+

Calotropis leaf 20.3 2.8 26 59
Control 15.0 1.2 74 4
C.D. 5% 2.4 0.32 3.6 3.3
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Tapir II - Effect of integration of G. fasciculatum and C. procera leaf on J, of M. incognita in nursery beds and on
eggs/egg mass produced in tomato seedlings.

No. J,/200 cc soil

No. of
Treatments after 15 days after uprooting egg.s"/‘c‘gg
of amendment 50 days old seedlings mass
G. fasciculatum 94 125 335
Calotropis leaf 42 72 384
G. fasciculatum +
Calotropis leaf 44 57 273
Control 91 163 544
CD. 5% 9.42 12.56 42.2
Literature cited PateL D. J., PATEL H. V., ParrL S. K. and PaTeL B. A., 1992.
Nematicidal properties of some plant materials for ma-
BaGvarar D. J., MaNJuNaTH A. and Reppy D. D. R., 1979. In- nagement of root-knot nematodes in tomato nursery,
teraction of vesicular arbuscular mycorrhizae with root- National Seminar on Changing Scenario in Pests and
knot nematodes on tomato. Plant Soil, 51: 397-403, Pests Management in India. Jan. 1 to Feb. 2, 1992, Hy-
Coorer K. M. and Grannpison G. S., 1986. Interaction of Ve- derabad, India, p. 27.
sicular Arbuscular Mycorrhizal fungi and root-knot ne- Rao M. S., ParvaTHA REDDY P., Das S. and Tewari R. P,
matode on cultivars of tomato and white clover su- 1992. Management strategies involving the efficient use
sceptible to Meloidogyne hapla. Ann. appl. Biol., 108: of certain botanicals against root-knot nematodes and
555-505. mushroom nematodes. I Afro-Asian Nematology Sym-
MaNKAU R., 1962. Effect of organic soil amendments on ne- posium (Nov. 29-Dec. 3, 1992), Aligarh, India, p. 26.
matode populations. Phytopathology, 53: 881-882. SIKORA R. A., 1979. Predisposition to Meloidogyne infection
Pritups J. M. and Havman D. S., 1970. Improved procedu- by the endotropic mycorrhizal fungus, Glomus mosseae.
res for clearing roots and staining parasitic and vesicu- In: Root-knot nematodes (Meloidogyne species) system-
lar mycorrhizal fungi for rapid assessment of infection. atics, biology and control, F. Lamberti and C. E. Taylor
Transact. British Mycol. Soc., 55: 158-161. (Eds), Academic Press, London, pp. 399-404.

Accepted for publication on 3 November 1995.

_ 61 -



