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ABSTRACT

Studies on endomycorrhizae of cocount and some of the perennial
tree spice mixed crops have been recently initiated at the Central
Plantation Crops Research Institute, Kasaragod. Soil and roots have
been examined and spore types isolated. Crops grown on unfertilised
soil yielded more fungal population compared to those on fertilised
soil. Younger roots harboured more mycorrhizae than older ones.
However, sessile spores were more in the older roots.

INTRODUCTION

The beneficial effects of mycorrhizae in nutrient mobi-
lisation (Gerdemann, 1970; Gray and Gerdemann, 1967;
and Murdoch et al, 1967), maintenance of the soil micro-
biological cquilibiium, elaboration of the growth stimulating
substances and antagonism towards the plant pathogens
( Zak, 1964; Marx and Davey, 1969; and Marx, 1969)
are well known. Studies on mycorrhizae have been under
taken to great advantage in perennial systems like forestry.
However, similar studies are lacking with respect to coconut
and other plantation crops. Only limited attempts have
been made and the information available on these crops
is scanty. Lilly (1975) reported development of vesicular-
arbuscular mycorrhizae in coconut roots by Endogone
Jasiculata. Investigations have been undertaken to survey,
isolate, identify and estimate population density of fungal
species forming mycorrhizae in coconut and other perennial
mixed crops like clove, cacao, cinnamon and pepper. This
paper deals with the isolation, identification and intensity
of root infection by vesicular arbuscular mycorrhizae in
(a) coconut and (b) in cinnamon, mixed-cropped with
coconut.

99

=



- 100 PLACROS YM-II

MATERIALS AND METHODS

Palms growing in the experimental plots at Central
Plantation Crops Research Institute, Kasaragod were sele-
cted. Trees were selected from the plots where no fertili-
sers were applied to the plants and also from the plots
having coconut mixed cropped with cinnamon. Root and
soil samples were collected from both the plots. One year
old coconut seedlings were uprooted and root samples were
collected. Soil and root samples were also collected from
cinnamon plants grown as mixed crops along with coconut.

Collection of the Soil sample

An intact block of soil 9 deep by 1 sq. ft. was cut
from the ground including some growing roots. Portions
weighing 200g were cut from the block and wet-sieved.

Isolation of the spores from the soil

‘Spores were isolated from the soil by using wet sieving
and decanting method (Gerdemann & Nicolson, 1963 ). The
soil was mixed with water and stirred well. The heavier
particles were allowed to settle. The liquid was decanted
through Endecot sieve of mesh size 25 to remove the
larget particles suspended in the solution. Later the liquid
was  passed through a sieve having mesh size 150 which
retained the particles of the size of the spores. The washed
liquid was filtered through Whatman No. 1 filter paper.
The material adhering to the filter paper was examined.
The spores were picked up with the help of a needle and
identified based on the key given by Mosse and Bowen
(1968).

To find out the presence, length and type of infection,
the roots were cut into 2-3 cm bits, fixed in acetic alcohol
(3:1) for 6 h, washed in running water for 15 minutes and
cleared in 10% KOH overnight. They were then washed
thoroughly in running water until even traces of KOH
were removed and stained with 0.19 cotton blue in lact-
ophenol and mounted in clear lactophenol.
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RESULTS AND DISCUSSION

Soil sieving and decanting yielded the following spore types.

Spore type 1.

Spore type 2,

Spore type 3

Spore type 4

Spore type 5

Spherical thick walled, radially porate,
yellow light brown, the base of the spore
having a narrow pore with thin closing
membrane, measuring 120x. previously
desciibed as Endogone australis.

Globose - subglobose, hyaline, wall two
layered, the hyaline spore becomes darker
with age, having a suspensor like cell, wall
slightly thickened, septate below the swollen
apex. Spore type identified as Gigaspora
gilmori azygospores.

Bulbous reticulate spores, greenish yellow,
ovoid to round measuring 210,.

Honey coloured sessile spores. Deep honey
orange spherical, 170x. More abundant
in older root samples.

Ovoid spore having number of rounded
spores inside, found only in the roots of
cinnamon.

Table 1. Relative distribution of vesicular -arbuscular infec-
tion in coconut palm grown in fertilised and un-
fertilised soil.
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Table 2. Relative distribution of vesicular-arbuscular mycor-
rhizal infection in young and old roots of coconut.
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Roots young 98 86 76 6 8 86
Roots old 90 42 20 81 16 3

Observations made on the root samples revealed vesi-
cles and arbuscules. The hyphae showed angular bending.
Percentage infection of the root samples from the unfer-
tilised soil recorded the maximum of infection (85%,) com-
pared to the samples from the fertilised soil (18%).

The number of arbuscules and vesicles were more in
the root samples from unfertilised soil as against the ones
from the fertilised soil. The younger roots showed more
infection (76%) compared to the older roots. In addition,
the vesicles and arbuscules were more in number in the
younger.roots compared to the older root samples. However,
the older roots were rich in deep honey coloured sessile spores.
Among the spore types isolated from the soil, coconut and
cinnamon had in common, spore types 2 and 4. Spore types
1 and 3 were found only in the soil samples of coconut and
was absent in’the soil samples from cinnamon plants. Spore
type 5 was found only in the case of cinnamon root samples.

The fact that, root length infection was very less in the
root -samples from the fertilised soil sample, shows that, the
fertiliser application might affect the growth, perpetuation
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and infection cycle of the fungus. This finding also supports
the fact that why the tree spices like cinnamon and clove
require virgin soil for their initial establishment. Alterna-
tely, the native forest soil being rich in compatible flora
might be supplying the necessary inoculum for these tree
spices to establish. It is also evident from the sampling
studies that most of the spore types associated. with the
coconut palm can also go on to the cinnamon plants. Detailed
investigation on this aspect will be helpful for introducing
rzquired beneficial strains of the fungus and thus aid success-
ful mixed cropping of cinnamon with coconut. It is well
known that in certain mycorrhizal association, the fungaj
component exhibits antagonism towards plant pathogens
(Zak, 1964; Marx and Davey, 1969; and Marx, 1969) thus
protecting the host from the pathogens. Finding out the
efficiency of such spore types and their property of antagonism
and its application to coconut and other mixed crops might
be helpful in investigations on Root Wilt of coconut,
Yellow disease of arecanut and quick wilt of pepper.
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