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ABSTRACT

Spores of vesicular-arbuscular (VA) mycorrhizal fungi were found in
all the soil samples collected from the root zones of plants forming a
coconut-based multistoreyed cropping system, namely coconut, cacao,
cinnamon and black pepper. Their numbers ranged widely from plant

. -to plant (8-420 spores/100 g soil) and varied remarkably from sample
to sample of the same crop. Of the eight species found, Gigaspora gigan-
tea, G. gilmorei, Glomus fasciculatus (clusters), and G. macrocarpa were
most common, G. microcarpa and a flat unidentified spore type were
less frequent, whereas Sclerocystis sp. and a white unidentified spore type

"were rare. Usually more than two VA spécies occurred at the root zone
of each crop. Root samples of all the hosts showed extensive infection (80~

98%;) with internal and external hyphae, and characteristic vesicles and
.arbuscules. .

INTRODUCTION

Fungi of the family Endogonaceae, which form vesicular-
arbuscular (VA) mycorrhizae, occur in most cultivated soils through-
out the world (Gerdemann, 1968; Hayman, 1978). Their agricul-
tural importance results mainly from their efficiency in nutrient
mobilisation and stimulation of crop growth in poor soils. (Mosse,
1973; Tinker, 1975, 1982). Since their population varies greatly
in size and species composition (Hayman 1978), ecological studies
are fundamental to considerations on the possibilities of increasing
the indigenous population or introducing more efficient species or
strains (Mosse, 1973) into a field or plantatlon w1th a view to im-
provmg yleld ~

Many of the troprcal agricultural systems are umque in that

they involve plants growing together rather than in monocultures
<
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Wthh dommate temperate farmmg A concept of hlgh 1ntens1ty
cropping . system in coconut stands has been conceived and the
differences in multiple cropping practices in field and plantation
crops with regard to maximum utilisation of solar energy and soil
resources have been worked out (Nelliat, 1973; Nelliat et. al., 1974;
Bavappa and Jacob, 1982), The present study assesses the population
of resting spores of VA fungi in relation to a coconut-based multi-
storeyed cropping system and to differences in the mycorrhizal
infectivity of the crops involved.

MATERIAL AND METHODS

Soil samples, comprising several bulked subsamples were
collected from the top 15 and 30 cm (coconut) and 15 cm (cacao,
cinnamon ang black pepper of soil in the root regions of coconut,
cacao, cinnamon and black pepper) in a coconut based multistorey-
ed cropping system laid out at'CPCRI, Kasaragod (Nelliat et. al.,
1974). For each crop, 10 bulked samples were collected during
early summer with the help of a soil augur 1m away from the boll
of the coconut palm and 15 cms away from the main stem of other
plants. Coconut was planted in a square system 9.6 m apart, pepper
was trained on coconut palm, while cacao and cinnamon were
planted in single or double hedge (Nelliat et al., 1974).

"Recovery of spores: After thorough mixing, 100g of air-
dried soil sample was wet sieved (Gerdemann and Nicolson, 1963)
through 106 and 250mm sieves. The sievings were suspended in’
distilled water and recovered on filter paper discs following
the procedure described by Sutton and Barron (1972). The filter
paper discs were observed under a stereomicroscope and the spores
were retrieved. The spore counts were calculated per 100 g of
dry soil. -

Root infection: To determine the extent of root infection im
the host plants, root samples, bulked from 20 samples for gach
host plant were cut into lcm bits, fixed in acetic alcohol ({:3),
cleared in 109, KOH, and stained in 0.5% trypan blue in lacto-
phenol. The extent of root infection was determined following the;
technique described by Ambler and Young (1977).

Identification of Endogonaceae specles' The Endogonaceae
spores recovered from the soils were identified using the keys for
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dentification glven by Gerdemann and Trappe (1974), and by
several other authors (Becket and Hall, 1976 Nlcolson and Schenk,
i1979; Trappe 1977). : g

i RESULTS AND DISCUSSION |

Table 1 shows the wide distribution of YA myt;orrhlzal fungi
in different components of the multistoreyed ¢rgpping system.
Spore numbers varied from crop to crop (8-420 spores/100g soil)
and even for the same crop. In pepper, the unidentified flat spore
type was found only in five samples out of ithe ten showing discon-
tinuous occurrence for the same crop. In’ coconut flat spore type
was found only in tWO samples taken at 15 cm depth. Eight species
of Endogonaceac were found, of which Gigaspora gigantea, G.
gilmorei, Glomus fasciculata (clusters),  and G. macrocarpa were
the most common. Glomus microcarpa and the unidentified flat
spore type occurred frequently, whereas Sclerocystts and ‘the white
unidentified type were rare. More than two specms were assomated
with each host plant :

Root segments of all the crops analysed showed colonization
by VA-mycorrhizal fungi with characteristic arbuscules and vesicles.
The extent of root infection ranged from 80-98% between crops.
No difference in the extent of root infection was noticed within
the crop. Howeyer, the number of arbuscules was very few or even
absent in root samples of cacao. : . ’

: 1

The present study reveals the Varlablhty of the VA mycorrhl-
zal population in the coconut based multistoreyed croppmg system.
Similar results have been reported in natural communities like
rain forests savannah lands and sand dunes (Crush, 1974, Hall,
1978; Powell, 1976; Koske, 1981). Populatlon Jevels of dominant
species such as Gigaspora gilmorei, G. gigantea, Glomus Jasciculata
and G, -macrocarpa did not show any significant variation within
the same crop. However, the difference in population. levels between
the crops may be due to the effect of the host on spore productlon
(Crush, 1974). Colonization of the host root tg the extent of 80—
98% may be attributed to the’:perennial nature of the hosts,
where the ‘spores produced will have immediate access. to fresh
roots, and’ subsequent spread takes place. The knowledge of the
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species- of the endophyte present may be valuable in-view of the
differences in efficiency reported among endophyte species (Mosse,
1973) and this could facilitate the choice of a VA inoculum. The
spore population studies add further dimension to mycorrhizal
ecophysiology. wherein maximum productivity and stability of mik-
ed communities are considered. The lack of general relation ‘bet-
ween the size of a spore population and the mycorrhizal infection
of the host can be attributed to the presence of non-sporing endo-
phytes (Powell, 1977) or the interaction between mycorrhizal
species (Koske, 1981). Mycorrhizal fungi are hard to distinguish
morphologically inside the root tissue, and hence it is difficult to
estimate how many (if any) non-sporing strains are present in soil.
Suggestions of interactions between different species of VA fungi
occurring on the same species of host plants are found in the data
of some investigators (Cooper, 1976; Hayman and Mosse, 1979
Krukelman, 1975; Mosse, 1975, 1977; Mosse and Hayman 1971;
Powell 1977, 1979). Proportion of spore populations may differ
with different hosts also. Hence, the present study would open up
new areas for. studies on interaction between VA fungi in such
cropping systems where in the nutrient demands of two or more
species growing together concurrently are usually considerably in
excess of those of a single species and a competitive situation
often occurs. Any theoretical treatment or experimental study of
competition for limited soil nutrients must necessarily include
mycorrhizal systems.. Another consideration in multiple cropping
is the mycorrhizal response to shading of one crop by another.
Decreasing light intensity is known to reduce mycorrhizal develop-
ment and mycorrhizal response with VA mycorrhizae.
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