The term ‘Mycorrhiza’
denotes the symbiotic rela-
tionship between fungi and
the roots of higher plants.
In nature, nearly 99%
plants are mycorrhizal and
itis rather difficulttofind a
plant without mycorrhiza.
‘Endomycorrhiza’ and
‘Ectomycorrhiza’ are the
two major types of mycorr-
hizac encountered more fre-
quently.

The major distinguish-
ing feature of ectomy-
corrhizae is the intercellu-
lar development of hyphae
in the cortex resulting in
the havtig net. Externally
it appears as single
unforked, bifurcate, corra-
lloid or even nodular roots.
Most fungi that form
ectomycorrhizae with for-
est trees are belonging to
the group of Basidio-
mycetes; however, some
species ofAscomy-cetes like
truffles are also symbiotic.

The endomycorrhizal
fungi, commonly referred to
as the ‘Vesicular-
arbuscular mycorrhizae’
(VAM) are the most wide-
spread and important root
symbionts which occur in
practically all families of
angiosperms and gymno-
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spcrms including pterido-
phytes and bryophytes. Al-
though endomycorrhizal
fungi can form a loose net-
work of hyphae on feeder
root surfaces, they donot
develop the .dense fungal
mantle similar to that of
ectomycorrhizae. The vesi-
cles and arbuscles are the
two distinct characteristic
features of endomy-
corrhizae. There is no ex-
ternal change in the mor-
phology ofthe roots infected
with VAM fungi. The fungi
which forms endomy-
corrhizae mainly belong to
Phycomycetcs which do not
produce above-ground fruit-
ing bodies. They spread in
the soil by root cont'2ict and
the viability of spores is
maintained for many years
in the soil in the absence of
a suitable host. It is a well
established fact that VA
mycorrhizae can increase
the plant growth in soils
having low fertility. Re-
searchers have paid much
attention on the role of
mycorrhizae in plantdevel-
opment, mainly relating to
natrition uptake, particu-
larly uptake of phosphates.
VA mycorrhizal infection
tends to be the most preva-
lent in soils of moderate or
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low fertility. Generally the
amount ofinfection is being
reduced by the addition of
P, N or complete fertilizers
to soil. High levels of solu-
ble phosphates in the soil
depresses mycorrhizal de-
velopment while low levels
adversely affect the plant
growth.

The exploitation of soil
by mycorrhizal roots as a
means of increasing phos-
phate uptake is well estab-
lished. The normal phos-
phate depletion zone
around non-mycorrhizal
roots is thought to be be-
tween 1-2mm. But. Rhodes
and Gerdemann (1975)
demonstrated that in
endomycorrhizal roots this
depletion zone is increased
upto a maximum of20 mm.
VA mycorrhiza can also in-
crease the uptake of other
nutrients.

The increased uptake of
other elements like N, K.
Ca, Mg, Cu, Mn, Na, Si, Zn,
Al and B by mycorrhizal
plants have been more vari-
able than that of phos-
phates. Many investigators
have analysed ma’corrhizal
and non-mycorrhizal plants
for concentrations of the
above nutrients and found



inconsistent result (Mosse,
1973). These elements were
found to be present in
greater concentrations in
mycorrhizal plants while in
some cases the concentra-
tions were higher in non-
mycorrhizal plants or the
difTerences were not signifi-
cantatall. This differential
uptake may reflect the rela-
tive concentrations ofthese
elements presentin the soil.
VA mycorrhizae can also
decrease the resistance to
water transport in the
plants. The decreased re-
sistance to water transport
may be caused by changes
brought about in the mor-
phology ofthe host plant. It
was found that mycorrhizal
infection increased the
amount ofvasular tissuein
tomato, petunia and maize
stems which has an indi-
rect cffect resulting from
the greater uptake of phos-
phorus (Daft and
Okusanya, 1973).

VA mycorrhizae arc re-
ferred to as ‘universal plant
symbiont’, because the
plant usually studied by
plant physiologists are
hosts for endomycorrhizal
fungi. Inoculation of
mycorrhizal fungi to the
plants normally causes an
increase in growth. How-
ever, the magnitude ofthis
growth can be reduced quite

readily by increasing the
quantity of available phos-
phorus in the soil. Recent
work showed that many for-
est tree species have an ob-
ligate physiological require-
ment for endomycorrhizae
and some of these species
are apparently not even af-
fected by phosphaie levels
of the soil. Methodology
must be developed for sys-
tematic study of mycorr-
hizae before quantitative
data on nutrient cyclingcan
be obtained. This is,
however,an extremely dif-
ficult t~k and such an ef-
fort has not yet been made.
At present, therefore, we
have to assume that nutri-
ent and oven water uptake
of forest trees is atleast
enhanched by mycorrhizae.

Ectomycorrhizae arc
also more resistentto feeder
root diseases than non-
mycorrhizal roots. The fun-
gal mantle and hartig net
provide a mechanical bar-
rier tothe invasion ofpatho-
genic fungi. There is evide-
nce that many ectomycorr-
hizal fungi produce antibi-
otics and also some inhibi-
tory compounds that might
play a role to increase the
resistence of the mycorrhi-
zae. Other possible mecha-
nisms include an alteration
of root exudates that would
make mycorrhizae less

attractive to zoospores of
root pathogens and also an
alteration ofrhizosphere po-
pulation in such away that
non-pathogenicfungi are fa-
voured over pathogenic
ones. On the contrary, very
little information is avail-
able about the effect of VA
mycorrhizae on diseases.
VA mycorrhizae do not have
fungal mantles that would
provide aprotective barrier
against the invasion of root
pathogens; however, it is
possible that other mecha-
nisms could play arole pro-
posed for the enhanched
resistence of ectomycorr-
hizae to root diseases. This
is a very important field of
research in t!)e near future.
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