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Abstract

Mycorrhizal fungi are obligated symbiotic soil fungi which colonize the roots of the majority of plants. These fungi help to ensure an
opportunity for the utilization of the symbiosis and contribute to the success of sustainable medicinal plants. To a large degree,
mycorrhizas seems to be symbiotic relationships, in which the fungus obtains at least some of its sugars from the plant, while the
plant benefits from the efficient uptake of mineral nutrients by the fungal hyphae. Coleus aromaticus Benth. (Lamiaceae),
commonly called Indian Borage, is a medicinal plant and several medicinal properties are attributed to this plant in the Indian
system of medicine. The study was conduct to evaluate the morphological parameters such as root length, shoot length, fresh
weight, dry weight, total leaf area and root nodules was measured. The biochemical viz., chlorophyll ‘@’ and ‘b’ total chlorophyll,
protein, starch and amino acid contents were tabulated. The higher growth and biochemical content was observed the inoculation

of AM fungi + Azospirillum applied plants when compared with control plants.

Key Words: AM Fungi; Azospirillum; Indian Borage; Growth parameters; Biochemical activity.

Introduction

Mycorrhizae are symbiotic associations between
plant roots and fungi that occur widely natural communities
[1]. Arbuscular mycorrhizal fungal symbiosis is a highly
dynamic interaction affecting many aspects of the host
plant physiology, including an enhanced uptake of
phosphorus (P) and nitrogen (N) [2], and increased
photosynthetic capacity [3]. AM fungi are vital for uptake
and accumulation of iron from soil and translocation to
hosts because of their high metabolic rates and
strategically diffuse distribution in upper soil layers. In
fact the fungus serves as highly efficient extension of the
host root system. The fungi derive most of their required
organic matter from their symbiotic niches in roots and in
turn, help their host plants in better growth by enhancing
phytochrome levels in absorption of phosphorus and
other mobile elements from soil, impart tolerance to
heavy metals and afford protection against disease,
salinity, drought and temperature extremes. Azospirillum
is a free-living, plant growth promoting bacterium capable
of affecting growth and yield of numerous plant species,
many of which have agronomic and ecological
significance. The leading theory concerning its growth
promotion capacity lies in its ability to produce various
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phytohormones that improve root growth, absorption of
water and minerals that eventually yield larger and in
many cases more productive plants [4]. Coleus
aromaticus Benth. (Lamiaceae), commonly called Indian
Borage. This medicinal plant and several medicinal
properties are attributed to this plant in the Indian system
of medicine. In the present study, studies on the growth
and biochemical activity of Coleus aromaticus Benth. As
influenced by Arbuscular mycorrhizal fungi and
Azospirillum.

Materials and Methods

This experiment was conducted at the department of
Botany in Botanical garden at Annamalai University. The
medicinal plants of Coleus aromaticus Benth., were
collected from Cuddalore district. Collected plants were
used for pot culture experiment with AM species Glomus
fasciculatum and Azospirillum was utilized for this study.
The treatment details are Control, AM fungi, Azospirillum
and VAM fungi + Azospirillum. AM inoculated and
uninoculated plants were treated with water. Wetting of
the filled pots were done for easy planting. Subsequently
water was given every day and also when required to
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keep the optimum moisture in the soil. The growth
parameter and biochemical activity were measured within
30 days at pot culture experiment. The dry weight of plants
was taken by using an electrical single pan balance after
keeping the materials in a hot air oven at 80°C for 48h.
Chlorophyll [5]; Protein [6]; Starch [7] and Amino acid [8]
were estimated.

Results and Discussion

In our present research work growth and
biochemical activity of Coleus aromaticus is maximum in
AM + Azospirillum, when compared to all other
treatments. The growth parameter such as shoot and
root length, number of leaves, fresh and dry weight of
Coleus aromaticus Benth., (Fig. 1). The shoot and root
weight was increased in finger millet by inoculation of AM
fungi Glomus fasciculatum in an unsterile soil which is
lower in available phosphorus [9]. The inoculation of
Glomus fasciculatum increased the growth of Onion [10].
AM inoculation induced maximum plant height and biomass
of shoot in maize and soybean [11]. AM plants had a
higher rate of root respiration, a higher shoot weight ratio
and higher total P and N concentration in roots compared
with  non-mycorrhizal ~ Plantago  major  species.
Pletosperma plants shows with equal biomass and equal
phosphorus concentration in the shoot.

Shoot and roct fength (cm/plant)
(number, cm?)

Fig. 1. Influence of AM fungi and Azospirillum on shoot
length, Fig. 2. number of leaves and leaf area, Fig. 3. fresh,
dry weight and root nodules and Fig. 4. chlorophyll ‘a’,
chlorophyll ‘b’ and total chlorophyll of Coleus aromaticus
Benth.

The AM plants shoot weight ratio was increased in
concentration P and N and also decreased the

percentage of dry matter in the shoot. Species of AM
fungi that can either directly or indirectly increased the
plant growth by improving soil conditions [12, 13]. Direct
benefits are usually related to the enhancement of
phosphate uptake by the plant; however in some soils
enhanced uptake such as zinc, copper and ammonium
are also important [14]. The combined inoculation with G.
fasciculatum and B. magaterium proved to have
synergistic beneficial effects on the plant growth
parameters, herbage and oil yield. VAM spores
noticeably increased their growth parameters of colious
plants shoot and root systems showed about increase, as
plant grown in soil infected with AM + Azospirillum.

The enhanced height increment in peanut plants
with mycorrhizal symbiosis as compared to the non
inoculated plants. The mycorrhiza infection is known to
enhance plant growth by increasing nutrients uptake. The
height increment registered with inoculated plants could
be as a result of enhanced inorganic nutrient absorption
[15, 16] and greater rates of photosynthesis which
obviously could have given rise to an increase in plant
growth. The neem seedlings were inoculated with nine
different VAM fungi, inoculated seedlings generally had
greater plant height, stem girth, biomass, P content, Zn
concentration, bio-volume index and quality index than
uninoculated control plants, and this was reported by [17,
18]. Plant grown in soil inoculated with Glomus fasciculatum
showed increased mycorrhizal colonization, fresh and dry
shoot and root weight [19].

The biochemical changes of Coleus aromaticus Benth.
were Fig. 2. Mycorrhizal infection by Glomus fasciculatum
increased chlorophyll concentration in Bouteloua gracilis
[20]. Total chlorophyll, chlorophyll ‘a’ and chlorophyll ‘b’
were maximum in AM inoculated cassava plants both
under pot and field conditions [21]. Mycorrhizal plants
have higher total chlorophyll and carotenoid contents
observed [22].

Fig. 5. Influence of AM fungi and Azospirillum on protein,
starch and amino acid of Coleus aromaticus Benth.

(mg/ g. fr. wt.)

Control AM fungl Azosprrilum AMfungi +
Azospirium

| Protein & Starch E& Amino acid I

Fig. §

260



P. Thamizhiniyan et al./Rec Res Sci Tech 1 (2009) 259-263

Mycorrhizal plants have higher chlorophyll contents
than the non-mycorrhizal plants [23, 24]. The mycorhizal
plants show a greater increase in the rate of
photosynthesis than their controls which may be due to
increase in the content of total chlorophyll [25, 26].
Mycorrhizal plants translocate higher amount of
photosynthates from shoot and root than non mycorrhizal
plants, without altering the leaf area and the AM fungi
derive their carbon requirement from the host plants [27].
Plant grown in soil inoculated with Glomus fasciculatum
showed increased chlorophyll content and phytochemical
constituents [19, 28]. Inoculation of blackgram in an
unsterile soil with Glomus epigaeum increased the
chlorophyll content and N, P and K content [29]. The
enhancement in chlorophyll ‘a’, ‘b’, total chlorophyll content
can be attributed to the increase of absorption and
translocation of essential metal ions, due to mycorrhizal
infection. The higher increment registered with inoculated
plants could be as a result of enhanced inorganic nutrient
absorption and greater rates of photosynthesis [30, 31]
observed higher protein content in AM fungi inoculated
Nicotiana tobacum and Onion (Allium cepa) roots than
the control [32] found that Glomus etunicatum inoculated
Citrus limon leaves had higher total amino acids than
control [33] found protein and amino acid increased in
Glomus fasciculatum inoculated Arachis hypogaea roots.
The interaction between AM fungus and plant cell takes
place at both extracellular and intracellular level [34]
showed high enzymatic activity in the interface between
the cells of root and endomycorrhizal hyphae. According
to [35] most metabolic processes occur at the interface
between the fungus and plant cell. Higher levels of starch
grains and insoluble protein have been found in root cap
cells of finger millet with mycorrhiza inoculation [36].

The starch content in the leaves of Coleus species in
the present study showed a decrease in mycorrhizal
inoculation plants. Than non-mycorrhizal plants. The
decrease in starch content may be due to the fact that
the VAM fungi utilize 10-20% of net photosynthate in
exchange for the transfer of nutrients to the host of lead a
symbiotic life [21].

The decrease in starch may be due to the
translocation of carbohydrate produced by the host to the
fungal partner [37, 38] have found that since VAM fungi
are obligate biotrophs, the host should have a substantial
influence on the VAM fungi through the regulation of
carbon supply [39-41]. In the present study, the
morphological parameters such as root, shoot length,
fresh weight and dry weight and biochemical contents
chlorophyll “a’, ‘b’, total chlorophyll, protein, starch and
amino acid are increased with the advancement age of
the plant up to 30 days. AM inoculated plants shows the
significant increased than the control plants. It can be

concluded that application of AM fungi Azospirillum in pot
soils will result in improved growth of the plants.
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