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Arbuscular mycorrhizal fungi benefit plants by way of
providing nutrition, stress resistance and improvement in
soil structure (Barea and Jeffries 1995, Barea et al. 2002,
Qiang-Sheng Wu et al. 2008, Medina and Azcon 2010).
They are known to promote growth of plants by converting
non-available form of phosphorus into available form
(Tarafdar and Marschner 1994). The soils of arid western
Rajasthan are known to support many species belonging to
different genera of AM fungi (Verma et al. 2008, Pande and
Tarafdar 2004). Amongst them Glomus species are of common
occurrence. The species of this genus are known to form
associations with trees, medicinal and horticultural plants
(Bala et al. 1989, Panwar and Tarafdar 2006). Chilli
(Capscicum annuum) an important cash crop of India is
widely cultivated in western part of Rajasthan state. Many
species of AM fungi are reported to form association with
this crop (Nam-Seok 2006, Castillo et al. 2010, Kim et al.
2011, Claudia Castillo et al. 2009). Sreenivasa (1992) reported
local isolate of Glomus macrocarpum to be the best in
improving the growth of chilli as well as uptake of P, Zn, Cu,
Mn and Fe. Our surveys of the crop in the Jodhpur district of
Rajasthan revealed existence of few species of AM fungi in
the rhizosphere soil and roots of the plants. In most of the
samples two species of Glomus, i.e. G. fasciculatum and G.
mosseae were encountered (unpublished). The plants
colonized by the species showed better growth and less of
infection of root-knot nematode. Considering the beneficial
effects of the AM fungi, an investigation was undertaken to
study the comparative susceptibility of chilli to G.
fasciculatum and G. mosseae for exploitation as growth
promoting and disease controlling bio-agent.

The study was conducted in specially made earthen
tubes of 100 cc soil capacity. Five tubes in each treatment

(Control, Glomus mosseae, Glomus fasciculatum) were filled
with 100 g of steam sterilized soil. Three seeds of chilli/ tube
were sown and 10 days after germination, one seedling/tube
was maintained. When the seedlings were 30 days old, the
top soil was removed to expose the roots. The roots were
inoculated with 100 spores/ 2ml water inoculum of G.
fasciculatum or G. mosseae. After the inoculation, the roots
were again covered with sterilized soil and lightly irrigated.
One month after inoculation of plants, chilli seedlings were
harvested for observations on growth and root colonization
and density of infection. The root slide technique of Read et
al. (1976) was adopted for determining the percent root
infection after clearing and staining the roots by the method
of Phillips and Hayman (1970). Observations were also
recorded on rhizosphere soil enzyme activities, total
chlorophyll and nitrate reductase activity in fresh leaves. The
various soil enzymes estimated were dehydrogenase, acid
and alkaline phosphatases, phytase and esterase.
Dehydrogenase assay was measured in soils immediately
after soil sampling. Dehydrogenase activity was assayed by
the method of Tabatabai (1982). The acid and alkaline
phosphatases were assayed by adopting the procedure of
Tabatabai and Bremner (1969). Phytase activity was assayed
by the method of Ames (1966). Esterase activity was
determined by measuring the hydrolysis of fluorescein
diacetate (FDA) (Schnuver and Rosswall 1982) and the green
colour fluorescein diacetate was quantified by
spectrophotometry. The total chlorophyll in fresh leaves was
estimated by following Arnon (1949) method. The nitrate
reductase activity in fresh leaves was estimated by following
Jaworski (1971) method. The inoculum of the AM for the
experiment was derived from the pot cultures of the fungus
multiplied on Cenchrus ciliaris plants raised in the sterilized
soil. Viable AM-fungal spores in the rhizosphere soil were
isolated by adopting the wet sieving and decanting technique
employing sucrose gradient solution (Furlan and Fortin 1975).
Analysis of variance data was carried out. The least
significance difference was calculated (P = 0.05) using t-
method (Sokal and Rohlt 1981).
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Chilli seedlings were observed susceptible to both the
species of Glomus, i.e. G. fasciculatum and G. mosseae. Both
species caused increase in the fresh and dry weights of shoot
and root over the check. G. fasciculatum treatment caused
maximum improvement in the weights and it was
significantly higher than that of the check and G. mosseae
treatment except for dry weight of root where it was at par
with that of the G. mosseae treatment (Table 1). Though G.
mosseae was observed to increase shoot/root weights but the
increase in dry weights in this treatment did not differ
significantly from that of the check treatment. In general G.
fasciculatum proved superior to G. mosseae in increasing
fresh and dry weights of shoot and root. Observations on
percent colonization of roots revealed both the species to be
at par with each other though G. fasciculatum showed
slightly higher percent colonization as compared to G.
mosseae. The density of infection of roots in G. fasciculatum
inoculated plants was observed significantly higher than that
of G. mosseae colonized plants.

Observations on rhizosphere enzymes (Table 2) revealed
significant improvement in the activities of acid and alkaline
phosphatase in AM colonized plants as compared to the
check. Inoculation of G. fasciculatum was observed to cause
significantly higher secretion of phosphatases than G.
mosseae. The percent increase in the acid and alkaline
phosphatase activities was 46.9 and 65.9% in G. fasciculatum
as compared to 34.6 and 53.4% in G. mosseae rhizosphere
soil over the check treatment. Both the species of Glomus
also showed increased activities of phytase and dehydrogenase
enzymes. Phytase activity was observed to increase by 45.4

and 36% and dehydrogenase activity increased by 45.6 and
45.2% over the check in G. fasciculatum and G. mosseae
treatments respectively. The AM inoculation also enhanced
the esterase activity and it was recorded maximum, i.e.
51.6% higher in G. fasciculatum and 27.1% higher in G.
mosseae treatments over the check. There was a significant
enhancement in the synthesis of total chlorophyll and nitrate
reductase activity in the fresh leaves of chilli plants colonized
by either of the Glomus species (Table 2). The total chlorophyll
content increased by 29.6 and 23.2% and nitrate reductase
activity improved by 43 and 35.6% over the check in G.
fasciculatum and G. mosseae inoculated plants.

In general both species of Glomus colonized the roots of
chilli and their association resulted in improvement in fresh
and dry weights of shoot and root over the check treatment.
Between the two species, G. fasciculatum proved superior as
it caused significantly higher increase in fresh and dry weights
of shoot and fresh weight of root over G. mosseae. The same
was also true in case of the density of infection which was
significantly higher in G. fasciculatum colonized plants.
Though both the species were observed to cause significantly
higher activities of various rhizosphere enzymes over the
check but the enhancement in the activities was higher in G.
fasciculatum treatment as compared to G. mosseae. The
enhancement in acid phosphatase, alkaline phospahatase,
dehydrogenase and esterase activites in G. fasciculatum
treatment were 12.3, 12.5, 13.5 and 24.5% higher than that
of G. mosseae treatment. Similar trend was also visible with
respect to total chlorophyll content and nitrate reductase
activity in fresh leaves and it was significantly higher in G.

Table 1 Effect of two species of Glomus on seedling growth and root colonization of chilli

Treatment Shoot weight (g) Root weight (g) % Density of

Fresh Dry Fresh Dry colonization infection

Glomus mosseae 1.42 0.20 0.64 0.12 85.33 60.44
(68.61)* (51.04)*

Glomus fasciculatum 1.80 0.27 0.99 0.18 89.50 78.79
(71.36) (62.79)

Absolute check 0.80 0.14 0.24 0.08 0.00 0.00
LSD (P = 0.05) 0.28 0.06 0.15 0.07 16.82 12.18

*Figure in parenthesis are arc-sine transformed values

Table 2 Effect of Glomus species on various rhizosphere soil enzyme activities and total chlorophyll content and nitrate reductase activity
in the fresh leaves of chilli plants

Treatment Acid Alkaline Phytase Dehydrogenase Esterase Total Nitrate
phosphatase phosphatase (EU × 10–3) (p kat/g) (EU × 10–3) chlorophyll reductase
(EU × 10–5) (EU × 10–5)  (mg/g1) (μ mol/h)

G. mosseae 2.63 4.62 8.23 3.95 2.85 12.47 1.21
G.fasciculatum 3.24 6.31 9.64 4.92 4.29 13.60 1.36
Absolute check 1.72 2.15 5.27 2.69 2.08 9.57 0.78

LSD (P = 0.05) 0.20 0.16 0.37 0.20 0.18 0.78 0.08
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fasciculatum treatment as compared to G. mosseae colonized
plants. Many workers have reported susceptibility of
solanaceous plants in general and chilli in particular to
different species of AM fungus. Sreenivasa (1992) studied
the response of chilli to two species of Glomus and one each
of Gigaspora margarita, Acaulospora laevis and Sclerocystis
dussii. They recorded G. macrocarpum to be the best in
improving the growth of C. annuum over other species. They
also compared G. fasciculatum and G. macrocarpum and
observed G. macrocarpum to cause maximum increase in
growth, yield and nutrient status of chilli as compared to G.
fasciculatum. Sreenivasa et al. (1993) compared the response
of 30 day old seedlings of chilli to the most efficient strain of
G. macrocarpum and G. fasciculatum at different levels of
phosphorus fertilization. They reported that G. macrocarpum
caused maximum increase in growth, yield and nutrient
status of plants at 50% of the recommended dose of P that
was added in the soluble form. Sreeramulu and Bagyaraj
(1986) tested three species of Glomus, viz. G. fasciculatum,
G. albudum and G. macrocarpum and observed G.
fasciculatum to cause maximum increase in growth and
yield of chilli plants. Our studies indicate that under arid
conditions, chilli is a preferred host for both the species of
Glomus. However between the two, G. fasciculatum is
preferred more as it showed higher percent colonization of
root and density of infection, and caused higher growth of
plants as compared to the other species. The superiority of G.
fasciculatum over G. mosseae is further supported by the fact
that the species induced higher rhizosphere enzyme activity
in the soil and increased chlorophyll content and nitrate
reductase activity in the leaves. The species can be exploited
as a suitable bio inoculant for achieving higher yield of chilli
under arid conditions.

SUMMARY

Chilli, Capsicum annuum (var. RCH 1) was tested for
susceptible response to two species of Glomus, i.e. Glomus
fasciculatum and G. mosseae. The experiment was
conducted in specially made earthen tubes of 100 cc soil
capacity. AM spores we inoculated to roots @ 1 spore/ g
soil. Observations on various plant growth parameters and
biochemical studies in soil and plants were undertaken 30
days after imposition of the treatments. In general, chilli
was observed susceptible to both the species of Glomus.
However, Glomus fasciculatum proved superior to Glomus
mosseae in causing maximum increase in plant growth
parameters as well as root colonization and density of
infection. Both species also improved rhizosphere activity
of enzymes in the soil (i.e. dehydrogenase, alkaline and
acid phosphatases, esterase and phytase), total chlorophyll
content and nitrate reductase activity in the leaves but the
improvement was more pronounced in case of G.
fasciculatum. The studies suggested that chilli is more
preferred host for Glomus fasciculatum.
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