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Most land plants form associations with mycorrhizal fungi. Mycorrhizas form mutualistic associations
between fungi and plants roots. They are described as symbiotic, because the fungus receives
photosynthetically derived carbon compounds and the plant has increased access to mineral nutrients and
sometimes water. The symbiosis is characterized by branched fungal structures, arbuscules, which grow
intercellularly without penetrating the host plasmalemma (Lakshman 2009). The main function of arbuscular
mycorrhizal (AM) fungi is to enable Phosphorus for plants and increase uptake of N, K, Zn, S, Fe, Cu, Mg,
Ca and Mn. Extrametrical mycelium of AM fungi access phosphorus and translocate to cortical cells of
plants. (Jone and Jakobsen 1995) and so increase the supply of slowly diffusing ions, such as phosphate to
the plant (McArther and Knowles 1993).
Pure cultures of single species of AM fungus are being assessed for appreciable plant growth and crop
production. AM fungi increased biomass production of sustainable agricultural crops. Multiple inoculations of
the plants with AM fungi have often yielded increased biomass production. Therefore, the present
investigation was carried out to understand the influence of single or multiple AM fungal inoculation on
Ocimum basilicum Var. thysiflora Benth. Plants were raised in earthen pots measuring (25 × 30) with soil
(sandy clay loam, pH 6.8, organic matter 0.72%, and indigenous spore population of Glomus spp.) was
surface sterilized with 2% streptomycin. Before sowing the seeds, mixed inoculum (AM fungi colonized root
bits plus chlamydospores) of different AM fungi was added to 4 cm below the soil of each experimental pots
at the rate of 50 gm soil inoculum/pot having 250 - 300 spores. Following treatments with three replications
were included in the study:
1.

Soil without inoculum (Control)

2.

Soil + Glomus bagyarajii VS Mehrotra (50 gm)

3.

Soil + Glomus macrocarpum Tulasne and C. tulasne (50 gm)

4.

Soil + Rhizophagus fasciculatus (Thaxt.) C. Walker and A. Schüßler (50 gm)

5.

Soil + Glomus bagyarajii (25 gm) + G. macrocarpum (25 gm)

6.

Soil + Glomus bagyarajii (25 gm) + R. fasciculatus (25 gm)

7.

Soil + Glomus macrocarpum (25 gm) + R. fasciculatus (25 gm)

8.

Soil + Glomus bagyarajii (16.66 gm) + G. macrocarpum (16.66 gm) + R. fasciculatus (16.66 gm)

Pots of all the treatments were maintained under greenhouse conditions. Plants were watered on alternate
days. 15 ml of minus P Hoagland nutrient solution was given once in 15 days for experimental pots. Plants
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were uprooted periodically and per cent colonization of mycorrhizal roots was recorded by methods of
Phillips and Hayman (1970). At the same time the spores were extracted from the root washings by the
method of the wet sieving decanting technique of Gerdemann and Nicolson (1963) and spore count of
rhizosphere soil was recorded. Shoot dry biomass was recorded in terms of dry weight of shoot and
root/plant at the harvest. Phosphorus content in the shoot was determined calorimetrically by the phosphoric
yellow colour method outlined by Jackson (1973).
The AM fungal inoculants were evaluated for Ocimum basilicum Var. thysiflora Benth individually as well as
in different combinations caused an improvement not only in mycorrhizal colonization in root, spore count in
rhizosphere soil, and shoot biomass, yield, and phosphoric content in shoots. However, as expected the
magnitude of improvement varied with the AM inoculants and their combinations. While maximum
improvement in spore count was caused by an inoculum of G. macrocarpum. On the other hand combined
inoculum of all the three AM fungi was most effective in improving mycorrhizal colonization, shoot and root
biomass, and P content in shoots (Table 1). It was also very effective in improving the yield. The results of
the present investigation are in conformity with the results reported earlier by (Sivaprasad et al. 1990, Yao
1996, Atti et al. 2010, Lakshman and Kurandwad 2014). By giving importance to plant biomass and
phosphorus content, but not neglecting the other characteristics, Glomus macrocarpum was found to be the
most promising fungus for inoculating Ocimum basilicum Var. thysiflora Benth in nursery. The next best
fungus was Rhizophagus fasciculatus. Daft and Nicolson (1972) reported earlier that higher root colonization
allows more fungal host contact and more exchange of nutrients, hence better plant growth. In conclusion
repeated observations of this kind with other plants will confirm the superiority of multiple inocula and open a
new avenue to achieve better productivity.
Table 1. The effect of G. bagyarajii VS Mehrotra, G. macrocarpum Tul and Tul, R. fasciculatus (Thaxt.) C.
Walker and A. Schüßler, on growth characteristics of O. basilicum Var. thysiflora Benth after 90 days of
sowing.
Treatments

SDW

RDW

PMC

SN

P content in shoot

Control

1.5±0.2f

0.20±0.01d

33±1.01e

68±0.30f

0.04±0.02f

Glomus bagyarajii (GB)

1.6±0.9e

0.25±0.01d

76±0.10a

129±0.05b

0.08±0.00c

Glomus macrocarpum (GM)

2.1±0.0d

0.45±0.0c

85±0.00b

158±0.02a

0.10±0.01b

Rhizophagus fasciculatus (RF)

1.8±0.0e

0.33±0.01d

80±0.05a

116±0.10c

0.08±0.00c

GB + GM

3.9±0.0c

0.71±0.0b

71±0.10c

113±0.03d

0.13±0.00a

GB + RF

3.7±0.0d

0.52±0.02

76±0.20b

109±0.04d

0.12±0.00c

GM + RF

5.7±0.0b

0.68±0.0b

67±0.01d

102±0.06e

0.11±0.00d

GB + GM + RF

9.7±0.0a

0.93±0.0a

90±0.00a

100±0.00e

0.20±0.00a

Data represents means ± SE of 3 replicates; each experiment was repeated thrice. Mean separation within
column by Duncan’s multiple range test (DMRT) at P<0.
SDW-Shoot Dry Weight, RDW-Root Dry Weight, PMC- Percent Mycorrhizal Colonization, SN- Spore
Number, RF- Rhizophagus fasciculatus, GM- Glomus macrocarpum, GB- Glomus bagyarajii.
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