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ABSTRACT

An experiment was undertaken to study the selected medicinal plant and their therapeutic value with
the association of Arbuscular mycorrhizal fungi. Rhizospheric soil samples were collected from the local
places of Dharwad, which is geographically located between 142 15' and 15 2 50’ North longitudes and
742 48' and 762 20' east latitude of northwestern part of Karnataka state, India. The present investigation
was undertaken to evaluate the efficacy of four different indigenous AM fungi (G.fasciculatum, G.mosseae
G.macrocarpum and G.aggregatum) on plant growth, biomass production, per cent colonization, spore
number and “P” uptake in Withania somnifera medicinal plant. Thus the present study clearly brought
out medicinal plant could be conserve by inoculated efficient arbuscular mycorrhizal fungi to establish

heaithy seedling stock at nursery level.
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INTRODUCTION

Use of medicinal plants is advantageous over
synthetic drugs as latter has low cost and less side effect
and little risk of disorders. Presences of active
compounds like alkaloids, glucosides, volatile
compounds etc., justify the use in treatment of many
diseases. It has been observed that some natural
products suffer from certain disadvantages like; they are
available in minute quantities in source material, poor
solubility, stability, absorption and failure to reach the
demand. Presently the need to study medicinal plants
in details from various points of view is generally well
recognized.

Frank (1885) coined the term “Mycorrhiza”
which literally means “fungus root”. VAM which is an
obligatory parasite, belonging to the order Glomales of
Zygomycotina (Morton and Benny 1990) These fungi are
now recognized as the most widespread in occurrence
in various plants and under different agro-climatic
conditions covering a broad ecological range (Mosse
1973, Allen 1991). VAM fungi also moderates the adverse
effect of higher root temperature, improves plant water
relation, soil structure, have greater tolerance to heavy
metal effect, salinity and lower incidence of soil borne
plant diseases, in addition they also improve the N, fixing
capacity. Because of their widespread occurrence in
nature and their benefits, researchers in several
disciplines are interested in studying mycorrhizae.

The arbuscules are the sites of exchange of
nutrients between the fungus and host cell, vesicles are
apical or intercalary swellings of hyphae, which contain
lipids and are reserve organs of the fungus. However, in
some cases vesicles were not formed and they are known

-growth, biomass production,

as “Arbuscular Mycorrhiza” (AM) coined by Allen
(1991).Plants absorb phosphorus from soil leading to
depletion of phosphorus in the zone of about 1-2 mm
around the roots (Lewis and Kirk 1967; Bhat and Nye
1974). But mycorrhiza has the capacity to extend the
hyphae far beyond the depletion zone and helps in
absorption and translocation of phosphorus, in return
the fungus obtains nutrients from the host plant. Apart
from phosphorus it also helps in better utilization of other
microelements such as Zn, Cu, Mn, Fe etc.

In recent days there is an | ncreasing demand
for medicinal plants and their products. Very little
experiments have been conducted to understand the
effect of VAM fungi, which can improve the growth and
quality of medicinal plants. Therefore, the present
investigation was undertaken to evaluate the efficacy of
four different indigenous VAM fungi (G.fasciculatum,
G.mosseae G.macrocarpum and G.aggregatum) on plant
growth, biomass production, per cent colonization,
spore number and “P” uptake in Withania somnifera
medicinal plant the same findings also seen Crotalaria
juncea L. by Sandeepkumar and Lakshman, 2010.

Therefore, there is need of research in improving
the production of native medicinal plant drugs in
relatively shorter period and lower expense by utilizing
a potential biofertilizer like AM fungi, and the present
investigation was undertaken to evaluate the efficacy of
four different indigenous AM fungi {G.fasciculatum,
G.mosseae G.macrocarpum and G.aggregatum) on plant
per cent colonization,
spore number and “P” uptake in Withania somnifera
medicinal plant.
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MATERIALS AND METHODS

The experiments were conducted in pot under
glass house using sterile red sandy, loamy soil to
understand the effect of AM fungi on the growth and
yield of Withania somnifera medicinal plant. Seeds were
collected from nurseries. The experimental soil was
sterilized with 5% methyl bromide and its physico-
chemical characteristics were analyzed as outlined by
Jackson (1973).Before sowing the seeds were surface
sterilized with 2% sodium hypochlorite and washed in
distilled water for 2-3 times.

Mycorrhizal Inoculum production: Pot cultures
of the VAM fungi were multiplied in sterilized sand: soil
{1:1), according to (Sreenivasa and Bagyaraj 1988).
Different strains of VAM such as Glomus fasciculatum,
G.mosseae G.macrocarpum and G.aggregatum were
selected. The VAM fungi-Glomus fasciculatum was
multiplied by using onion (Allium cepa) as host plant,
G.mosseae was multiplied on Jawar (Andropogan
sorghum), G.macrocarpum on Pennisetum typhoidium,

and G.aggregatum on Foxtail millet (Setaria italica). 15
gram of air dried VAM inoculum of these cultures was
given to the soil as a thin layer 2 cm below the soil surface
in each pot. The inoculum consists of 3 g root bits plus
12 g rhizospheric soil of host plant with hyphae and
sporocarps (114 Chalmydospore/50gsoil approximately).
Ruakura plant nutrient solution (Harley and Smith 1983)
with out phosphorus was given to the seedlings at the
interval of 15 days. There were two treatments i.e.,
inoculated and non- inoculated (control} and were
maintained in triplicates. Experimental pots were kept
free of weeds, insects, and pests and irrigated properly.
The plants were harvested intervals of 30, 60 and 90 days
'days after sowing) and the parameters like plant height,
stem diameter, leaf area, dry weight of shoot and “P”
uptake were recorded. The spore count was carried out
by wet sieving and decanting method (Gerdemann and
Nicoloson 1963). The percent of colonization was
determined according to Phillips and Hayman (1970). The
percentage of colonization was calculated by the
following formula.

No. of root bits shows colonization

Per cent of root colonization =

x 100

Total number of root bits observed

The plant height was measured from ground level to tip
of the plant and expressed in centimeters. Leaf area was
recorded by graph method. The uptake of ‘P’ in shoots
was determined according to (Jackson 1973). For each
harvest experimental plant shoot and root was oven dried
at 70°C until a constant weight was obtained to determine
the dry weight and was expressed in terms of grams.
Results and Discussion

in general, mycorrhizal inoculation resulted in a
significant increase in plant height , dry weight, percent
colonization, spore number and leaf area in all the
medicinal plant seedlings over uninoculated (control)
seedlings (Table 1). The percentage of colonization as high
in Glomus fasciculatum (71.81 %) and least in Glomus
mossae (65.10%) compare with other treatment. The
present study with an objective of screening for an
efficient AM fungi for Withania somnifera medicinal plant
has resulted in varied plant growth responses to different
AM fungi. AM colonization in inoculated experimental
plants was low in early days of inoculation i.e.30 days,
but steadily increased after 60 days. The growth rate of

inoculated plants increased after 60 days than of

uninoculated control plants. The hyphae, arbuscles and
vesicles were predominant sign of infection in all

medicinal plants. Withania somnifera significant increase
in plant growth i.e. height, dry weight, leaf area, “P”
content and mycorrhizal parameters like percent
colonization and spore number was observed in the
plants inoculated with Glomus fasciculatum followed by
Glomus macrocarpum among the inoculated treatments.
Inoculation of Glomus aggregatum significantly
increased the percent colonization and spore count as
compared to Glomus mossae. All the mycorrhizal plants
showed higher ‘P’ content in the shoots over the
uninoculated control in all stages of harvest. The highest
‘P’ uptake was seen in the Withania somnifera plants
inoculated with Glomus fasciculatum, followed by
Glomus macrocarpum, Glomus aggregatum and Glomus
mossae. 5

In the present study AM status was considerably
higher in all inoculated treatments compared to the
control plants. Overall results in the present study
Glomus fasciculatum caused higher plant height, stem
diameter, dry weight, leaf area, “P” content and
mycorrhizal parameters like percent colonization and
spore number in the plants compared to other AM fungi
and it can be considered an efficient AM fungus for
Withania somnifera.
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DISCUSSION

Arbuscular mycorrhiza (AM) association with
plants will increase uptake of mineral nutrients, especially
phosphorus in conditions of low ‘P’ availability (Bagyaraj
1989; Manjunath et al. 1989), reduce susceptibility of
plants to certain pathogens {Giovannetti 1990), alter the
water relations and photosynthetic activity of the plant
(Brown and Bethlenfalvay 1988), increase seed
production (Koide et a/ 988) and improve health and vigor
of the seedlings (Reena and Bagyaraj 1990).

The medicinal plant Withania somnifera grown
in the presence of AM showed a general increase in plant
height, leaf area, dry weight, “P” content and mycorrhizal
parameters like per cent colonization and spore number
as those grown in soils without AM fungus (Table 1). The
enhanced plant growth in Withania somnifera was
obtained inoculated with Glomus fasciculatum. Several
workers have observed the effects of AM fungi on plant
growth (Abbott et al. 1989; Michelsen and Rosendahl
1990; Aggangan et al. and Jaize-Vega and Azcon 1995).
Dhilon {1992) suggested that species might result in
selection procedures, which favor certain specific fungus
host species combination.Plant biomass is an important
parameter, which directly reflects the efficiency of a
particular fungus. In the present study the enhanced
plant biomass in Withania somnifera was obtained
inoculated with Glomus fasciculatum. The increase in
shoot dry weight was up to four times the dry weight of
uninoculated plants. Further Pope et al., (1983) in their
experiment observed a 200 percent increase in total dry
weight of Platanus occidentalis inoculated with Glomus
fasciculatum. Several workers have observed the effects
of VAM fungi on plant biomass (Nemec 1979; Aggangan
et al. 1990; Sivaprasad et al. 1990; Mandal and Kaushik
1994, Jaize-Vega and Azcon 1995; Mulla 2002; Hemalatha
and Selvaraj 2003 and Yudhvir 2004).

The total photosynthretic area expressed as the
leaf area was significantly enhanced leaf area in Withania
somnifera was obtained inpculated with Glomus
fasciculatum. Enhanced leaf area because of mycorrhizal
inoculation has been observed in Trifoliate orange and
Troyer citrange (Vinayak and Bagyaraj 1990). Murugan
and Selvaraj (2003), observed enhanced leaf area in
Cichorium intybus L.medicinal plant inoculating different
native arbuscular mycorrhizal fungi. Also enhanced leaf
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