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Abstract: The function of mycorrhizae depends on the ability of the fungal symbiont. In the present study, the Glomus
geospornm was inoculated on four amaranthaceae plants, Amaranthus oleraceae Hook. A.paniculata, A.spinosa and A. viridi has
showed increased chlorophyll content in AM fungus inoculated plants over noninoculated plants, consequently the total
carbohydrates and protein content was higher in mycorrhiza inoculated plants over the control or noninoculated plants. The
results revealed that the enhanced stomatal conductance, photosynthesis and transpiration may be coupled with mycorrhizal
inoculation on these four leafy vegetable plants, although these plants are disputed with AM fungal association.
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Introduction

The importance of mycorrhizae in providing nutrition to
most vascular plants and maintaining the health of
ecosystem has been demonstrated since three and half
decades ago. Arbuscular mycorrhizal (AM) fungi are
ubiquitous and commonly associated with most plants
in nature (Trappe and Fogel, 1977; Bagyaraj, 2000;
Lakshman, 2009, 2014, Barthakar, 2014). The rangeland
productivity ~with cropland and environmental
production correlated with different mycorrhizal aspects
has been reported by (Daug ez al, 2008). Most of the
plant species harbour different indigenous arbuscular
mycorrhizal (AM) fungal population. The mycorrhizal
fungi translocate nutrients to the host plant. The host
provides photosynthates to the mycorrhizal fungi. The
mycorrhiza fungal mycelium thus serves as highly
efficient extensions of the root system.

Mycorrhizae are most active living soil fungi and it
supply the basic enzymatic machinery for absorption,
translocation and assimilating major mineral ions like
phosphate and inorganic nitrogen required for
symbiosis, while as the plant provides the particular
ecological niche that is necessary for fungal growth and
development (Martin and Hilbert, 1991; Lakshman,
2008). Arbuscular mycorrhizal fungi occur in most
vegetation types and constitute an important component
of the tropical soil micro flora (Cardoso et al, 2000).
Arbuscular mycorrhizal fungi (AMF) have amply
demonstrated their influence on the biochemical and
physiological benefits conferred by them on potential
host plants (Hatley and Smith, 1983; Jalali, 1987;
Bheemreddy and Lakshman, 2011).
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The function of all mycorrhizal systems depends on the
ability of the fungal symbiont to absorb inorganic and
organic nutrients available in soil. However, the recent
studies suggest that arbuscular mycorrhizal fungal
infection may change the biochemical composition of
the host plant. It is considered as an important
arbuscular mycorrhizal fungi and an alternative
biofertilizer for agriculture environment. Hence, the
present study was undertaken to investigate on influence
of arbuscular mycorrhizal fungi on the biochemical
aspects of four plants of amaranthaceae grown under
green house conditions. Information on the effects of
arbuscular  mycorrhizal  fungi on  biochemical
composition in such host plants is limited. Hence, an
attempt was made to understand the changes in the
metabolic activities of such experimental plants, infected
by arbuscular mycorrhizal fungus.

Materials and Methods
Study area, Plant selection and Bioinoculant
collection

Present experiment was conducted in the greenhouse of
the Post Graduate Department of Studies in Botany,
Microbiology ~ Laboratory, = Karnatak  University,
Dharwad-580003, Karnataka, India, where the
temperature ranged from 26°C to 30°C. The greenhouse
conditions create a natural environment, where plants
were sheltered against direct sunlight and rainfall. Four
experimental plant species, viz. Amaranthus oleraceae
Hook, Amaranthus paniculatus L. Amaranthus spinosa 1.
and Amaranthus viridis L. were selected. Seeds of all the
four experimental plants were collected from the fields
University of Agricultural Sciences, Dharwad. In order
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to decrease microbial contamination and to achieve
healthy seedlings, seeds of experimental plants were
surface disinfected with 1% sodium hypochlorite for 2-3
minutes before sowing. The AM fungus Glomus
geosporum, which were selected as AM inoculant and it
was mass multiplied on Sorghum vulgare 1.. as a suitable
host plant. The plant leaves were collected after 60 days
of inoculation with AM fungi to estimate chlorophyll
content was estimated following the procedure of

(Arnon, 1949).

Experimental setup

The soil was dispensed into earthen pots measuring
20cm height, 25cm diameter, (4 kg autoclaved soil per
pots) with sandy loamy soil in ratio of 1:1 (1 parts soil: 1
part sand). The soil mixture was sterilized and seeds
were sown. 15gms of air dried arbuscular mycorrhizal
inoculum was provided to each pot as a thin layer 2cm
below the soil surface to the selected four experimental
plants, before sowing seeds into the respective pots. A
quantity of soil inocula of arbuscular mycorrhizal fungus
containing spores, hyphae and root fragments was
thoroughly mixed into the soil. Sterilized experimental
plants seeds were sown in each pot, after germination
thinned to one plant in each pot. Control plant without
AM fungi at inoculation was also maintained. Pots were
arranged in a randomized complete block design (RBD)
maintained in triplicates. Pots were watered an
alternative day and Hogland plant nutrient solution
about 2.5ml was provided to the seedling at the intervals
of 15 days. Plants were uprooted after 60 days and some
selected biochemical analyses were estimated.

Estimation of total Carbohydrates was adopted
following the procedure of Phenol Sulphuric acid
method (Dubois ¢f al., 1956) Reagents:

Estimation of Protein was done according to the
procedure of Bradford method, 1976.

Results

In this present study, arbuscular mycorrhizal fungus
Glomus geospornm was inoculated on four experimental
plants of amaranthaceac and their biochemical
parameters were studied. The results revealed
remarkable results when the plants were inoculated with
arbuscular mycorrhizal fungi. The increased total
chlorophyll content was shown in (Fig. 1).

Amaranthus oleraceae Hook. Mycorrhizal plants showed a
considerable increase in biochemical content when
compared to non-mycorrhizal plants. Application of
Glomus geosporum showed significant increase in total
carbohydrate ie. 18.25+0.05mg/100g in mycorthiza
inoculated plants and it is recorded lower in control Ze.,
8.13+0.55mg/100g.  Arbuscular mycorrhizal fungi
stimulated the maximum production of protein in
experimental plants. Inoculated plants showed higher
content of protein about 12.15+£0.02mg/100g. Whereas,
non-inoculated plant showed the least protein content

(1.240.02mg/100g).
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Amaranthus paniculatus 1. inoculation of Glomus geospornm
showed significant increase in total carbohydrates i.e.
5.7310.50mg/100g in mycorrhizal plants and it is
recorded lowet in control ‘e, 4.3110.00mg/100g.
Arbuscular mycorrhizal fungi stimulated the maximum
production of protein in experimental plants.
Mycorrhiza inoculated plants showed higher content of
protein  about 6.36£0.01mg/100g. whereas,
inoculated plant showed the least protein content

(03.85%0.05mg/100g).

non-

Amaranthus spinosus 1. inoculation of Glomus geosporum
showed significant increase in total carbohydrates e,
(6.19£1llmg/100g) in mycorthizal plants and it is
recorded lower in control ze, 3.03£0.6mg/100g.
Arbuscular mycorrhizal fungi stimulated the maximum
production of protein in experimental plants. Inoculated
plants showed higher content of protein about
12.11£0.00mg/100g. The non-inoculated plant showed
the least protein content (5014£0.30mg/100g).

Amaranthus viridis 1. inoculation of Glomus geospornm
showed significant increase in total carbohydrates ie.,
11.16£0.1mg/100g in treated plant and it is recorded
lower in control ze, 4.4110.5mg/100g. Arbuscular
mycorrhizal fungi stimulated the maximum production
of protein in experimental plants. Inoculated plants
showed  higher  content of  protein  about
06.45+0.10mg/100g. Non-inoculated plant showed the
least protein content (04.2520.05mg/100g).

Discusssion

There is increased content of total Carbohydrates and
Protein concentration was recorded in the present study
as shown in (Table-1). Arbuscular mycorrhizal fungal
inoculation significantly influenced the overall growth
and nutrient component of the all four experimental
plants. The use of AM fungi had a significant effect on
total carbohydrates of all mycorrhizal inoculated plants
compared to control. The maximum increase in total
carbohydrates content was obtained, when soil was
infested with Glomus geospornm. The least result were
observed in non-inoculated plants.

Nermic and Meredith (1981), have stated the
mycorrhizal and non-mycorrhizal plants are known to
differ in their biochemical constitution particularly in the
amino acid and protein fractions, similar results were
obtained in the present study. Baltruschat and
(Schonbeck, 1975 and Hosmani e al, 2011) had
reported the protein content was high in AM fungi
inoculated tomato plant than uninoculated control.
Increased levels of protein in the inoculated plants could
be attributed to either the presence of fungal proteins or
post infectional stimulation of protein synthesis in the
host plant, which is inconsistence with our reports.
Krishna and Bagyaraj, 1983 and Gabriel and Lakshman,
2015 have recorded increased levels of protein in the
inoculated plants of Niger could be attributed to either
the presence of fungal proteins or post infectional
stimulation of protein synthesis in the host plant which
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supports our results. Grimoldi ez 4/, (2005) found no
significant effect of arbuscular mycorrhizal fungi on
starch and soluble carbohydrate in Lolium perenne L.
which is completely in contrary to our findings. In the
present study, our reports demonstrate for the first time
that, inoculation of amaranthaceae seedlings with
arbuscular mycorrhizal fungi improves biochemical
accumulation in the green house condition.

In the present investigation, the total chlorophyll in
leaves and the biochemical contents such as protein and
total carbohydrates content were increased with the
advancement age of the plant (Channabasava ef a/.,, 2014,
Bheemereddy and Lakshman, 2015; Chaitra ef a/, 2010).

Annals of Plant Sciences 6.01 (2017): 1527-1530

Mycorrhizal colonization in all the four experimental
plants of amaranthaceae by arbuscular mycorrhizal fungi
has the potential to increase allocation of carbohydrates
to roots, representing a pathway for underground
carbon fixation. Our study showed the remarkable
results when, experimental plants were inoculated with
AM fungi. Therefore, from the present study, it can be
concluded that AM colonization increased plant growth
chlorophyll content in leaves and biochemical
compositions. And thus, AM fungi may play multiple
roles in protection of plants against soil-borne
pathogens, in increasing growth response of plant etc.
and most importantly its biological nature makes it more
beneficial to our ecosystem and environment.

Table 1: Showing the total chlorophyll content in four Amaranthaceae plant leaves of inoculated and non-
inoculated AM fungus Glomus geosporum at 60 days Treatment.

S. No. Treatment Chlorophylla  Chlorophyllb  Total Chlorophyll

1 Amamﬂl/m{.r a/mafefze Hook. 1461 0.325 1.786
Noninoculation
Inoculated with 1.969 0.456 2.425
Glonus geosporum

) /{maraﬂléfa: ]Janzfﬁf/alu.r L. 1.426 0.445 1.874
Noninoculation
Glomus geosporum 1.837 0.512 s

3 Amamﬂ(l)ﬂ; Apm@‘m L. 1538 0.433 1.971
Noninoculation
I{]oculated with 1.941 0.605 2.546
Glomus geosporum

4 Amamﬂﬂ)ﬂ; Vzr?rlzs L. 1511 0.435 1.946
Noninoculation
I{]oculated with 2.019 0.538 2.557
Glomus geosporum

All the values are mean of four replicates.

Table 2: Showing the total carbohydrates and Protein content in noninoculated and inoculated with AM fungus on

four leafy vegetable plants of amaranthaceae at 60 days.

SLN Treatment Totals Carbohydrates Protein
- No- N (mg/100g) (mg/100g of extract)

1 Amamﬂt/m; o/ermcefze Hook. 8.1340.13 6.12+0.02
Noninoculation
Inoculated with 18.2540.05 12.1540.02
Glomus geosporum

5 /lmzzmﬂl/y‘m panzng/alﬂx L. 43140.02 3.85+0.05
Noninoculation
Inoculated with 5734043 6.36+0.04
Glommus geosporum

3 Amarﬂﬂ{/ym spinoss L. 3.03+0.00 514+0.03
Noninoculation
Inoculated with 6.1941.00 12.104+0.00
Glomus geosporum

4 Amamn.l/m Vzr?dzs T 4.4140.00 4.25+0.05
Noninoculation
Inoculated with 11.15+0.04 6.45+0.01
Glomus geosporum

All the values are mean of four replicates.
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