INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 11, NOVEMBER 2019

ISSN 2277-8616

Effect Of VAM And PSB On Growth Of Tomato,
Brinjal And Cucumber Under Semi Arid Conditions
Of Jaipur
Chanchal Yadav and Sonali Pandey
Abstract: Sustainable Agriculture has become a serious issue due to energy crisis and environment issues. Therefore, the agricultural production is
aimed to make maximum output with minimum input. During agricultural production it is necessary to use organic fertilizers rather than chemical
fertilizers. For this reason, Vesicular Arbuscular Mycorrhiza and Phosphorous Solubilizing Bacteria are important because they help in nutrient
acquisition by plants especially P and Zn. The present study focus on the treatment of selected host plants viz. (Tomato, Brinjal and Cucumber) with nine
combinations of VAM and PSB along with control. Various biochemical parameters like reducing and non-reducing sugar, Ascorbic acid, Amino acid,
Phosphorous, Chlorophyll content, Phenol, Starch etc. was studied of the treated plants and compared with control. The performance of these inoculants
was evaluated individually and in combination with one another for screening the best microbial inoculants. Different treatments were given and results
were obtained after 30, 60 and 90 days of inoculation of these selected biochemical parameters in three different host plants. A significant increase was
observed on the yield of these three treated plants in terms of all the biochemical parameters as compared to control.
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1. INTRODUCTION
Agriculture is the most important and the critical sector of an
economy. The increased use of chemical fertilizers in
agriculture has increased the food grain production and helped
the country in achieving self-sufficiency in food grains but also
produced many harmful effects like environmental problems
including water supply contamination, shortage in quality of
agricultural products, decrease in the amount of soil fertility [1].
The Vesicular-Arbuscular Mycorrhiza (VAM) is used as to
benefit microorganism in various purposes, such as mining,
agriculture and environmental science. They are essential for
ecosystem sustainability, establishment of plants and
maintenance of biological diversity. These interactions are
very complex in nature which occurs between host plants and
environmental factors. Sykorová et al., [2] reported that
Mycorrhizal associations of plant roots with fungi are
ubiquitous in nature and therefore, they are of good ecological
importance. Soil, plants and management factors mainly affect
the mycorrhizal fungi and their development in an ecosystem.
It has been reported that Arbuscular mycorrhizal fungi (AMF)
obligate root symbionts share the polyphagous nature and can
establish a symbiotic interaction with the roots of 80% of
plants [3]. Likewise, Bhat et al. [4] stated that Phosphorus (P)
plays an important role in plant maturation and is required for
various processes like photosynthesis, root establishment,
energy transfer, good flowering, fruit quality etc. Out of the
various chemical forms of P, plants only take up negatively
charged primary and secondary orthophosphate ions (H2PO4−
and HPO42−) as nutrient.

1.1 Effect of VAM and PSB on soil fertility and its
interaction
The Mycorrhizal connections between plants have special
significance for the tripartite legume association. It acts as a
source of N to the associated soil ecosystem. The insoluble
forms of P such as TriCalcium phosphate (Ca 3PO4)2,
Aluminium phosphate (AlPO4), or iron phosphate (Fe3PO4),
converted
to
soluble
P
by
phosphate-solubilizing
microorganisms
and
enzymes
(e.g.
phosphatase,
phosphotriesterases) which was present in soil [5]. Such
release of P was performed by earthworm gut phosphatases
and phosphate-solubilizing microbes present in the gut [4]
.
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MATERIALS AND METHODS

2.1 Sampling site description and collection
Jaipur is the capital city of the state Rajasthan, India; with a
population of about 66, 63,971 with a growth rate of 5.3% and
is situated in the eastern border of Thar Desert, a semi-arid
land. Jaipur has a hot semi-arid climate with temperature
variations during summer and winter seasons. The agricultural
fields/farmlands were selected in Jaipur for the research work.
Soil samples were collected from the agricultural fields from 2
sites, in the Jaipur district (Rajasthan). In Each sites the
selected Farmland was divided into four different zones.
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2.2 Identification of VAM and PSB Species
Pikovskaya’s Agar media was used to isolate the
Phosphorous solubilizing bacteria as described by [6].
These bacteria were grown on this medium and a clear
zone was formed around the colony, due to phosphate
solubilization in the vicinity of the colony. The spores of
VAM species were isolated from the soil sample by using
Wet Sieving and Decanting Method described by
Gerdemann and Nicolson [7] and the infectivity of VAM in
roots was examined by fixing the roots in Formalin Acetic
Acid, than was treated with 10% KOH, stained with Tryphan
blue and were examined under microscope for the
mycorrhizal colonization and its spore’s structures.
2.3 Plants Used for the Study
India ranks tenth in world and fourth in Asia in terms of
plant diversity with over 45,500 plant species, representing
nearly 11% of the world’s known floral diversity. These
plants include food crops, economic crops, vegetables,
fruits, ornamental plants, medicinal plants, trees, fiber crops
etc. Vegetables are a vital resource of nourishment in our
diet. They are a rich in proteins, vitamins, minerals, dietary
fibers, micronutrients, antioxidants and phytochemicals.
They also have a wide range of potential phyto-chemicals
like anti-carcinogenic principles and anti-oxidants (e.g.
flavonoids, glucosinolates and isothyocynates). India is
second largest producer of vegetables with production of
19697 metric tons of vegetables in 2016-17 on an area of
8.09 million hectares. [8] Therefore, Vegetable Plants Used
for the study was Solanum lycopersicum (Tomato),
Cucumis sativus (Cucumber), Solanum melongena(Brinjal)
because of its economic importance and nutritive value.
2.4 Biochemical Studies of Host Plants at different
intervals of time
The pot trial of three host plants i.e. Solanum lycopersicum
(Tomato), Cucumis sativus (Cucumber), Solanum
melongena (Brinjal) with VAM (Vesicular-Arbuscular
Mycorrhiza) and PSB (Phosphorus Solubilizing Bacteria)
was carried out. In the present study, an attempt was made
to study the biochemical parameters of host plants
inoculated with different combination of VAM and PSB at
three different intervals of time i.e. 30 days, 60 days, and 90
days. The biochemical parameters of host plants in
reference to quantification of Reducing and Non-reducing
Sugar, Ascorbic acid, Amino acid, Phosphorous
Chlorophyll, Total Phenol and Starch in VAM and PSB
treated plants were compared to control. A total of ten
different treatments were maintained along with control as
mentioned in table 1.
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2.5 Biochemical Analysis of Experimental Host Plants
Estimation of Reducing and Non-reducing sugar was
carried out by the process described by Miller [9],
measuring absorbance at 560 nm and 630 nm using a
spectrophotometer. The Estimation of Ascorbic Acid was
done using method of Roe &Kuether [10] at 521 nm,
Estimation of Amino Acid [11] at 570 nm; Estimation of
Phosphorous at 470 nm [12]; Estimation of Chlorophyll
Pigments at 645 nm and 663 nm on Spectrophotometer
[13]; Estimation of Total Phenols at 660 nm [14]; Estimation
of Starch at 630 nm on spectrophotometer [15].
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RESULTS

The experiment was set up for 90 days and observation in
growth was carried out at an interval of 30 days, 60 days
and 90 days each. The present study showed significant
variations in biochemical parameters viz. reducing and nonreducing sugar, chlorophyll, ascorbic acid, amino acids etc.,
for different combination of treatments (Table 1) in
inoculated plants after 30 ,60 and 90 days as compared to
control as shown in the tables below (Table 2, 3 & 4). In
Solanum lycopersicum (Tomato) the concentration of
Reducing Sugar was maximum for 90 days inoculated P2
(S. Mexicanus) having concentration 7.298±0.197µg/ml
(Table 4) whereas Non-Reducing Sugar was highest in 60
daysinoculatedP2 (S. mexicanus) with conc. 240.476±0.952
µg/ml (Table 3). The concentration of total chlorophyll was
2.634±0.042 µg/ml and Starch 0.273±0.037 µg/ml was
maximum in 90 days inoculated V1+ P2 (G. mosseae + S.
mexicanus) treatment and 60 days V1 (G. mosseae)(table 4
and 3 ).The concentration of Ascorbic Acid with
26.315±0.122µg/ml, Phosphorous with 322.708±2.083µg/ml
and Phenol with18.642±0.687 µg/ml was maximum in 90
days inoculated Tomato plants (table 4) and concentration
of Amino Acid was 96.111 µg/ml in 60 days inoculated
Tomato plants with V1+V2+P1+P2 (G. mosseae+ G.
intraradices+ B. tequilensis + S. Mexicanus) treatment
(Table 2). In Cucumis sativus (Cucumber) the highest
concentration was present in 90 days inoculated plants with
V1+V2+P1+P2 (G. mosseae+ G. intraradices+ B.
tequilensis + S. Mexicanus) treatment, for Reducing Sugar
with
9.239±0.647
µg/ml,
Non-reducing
Sugar
314.286±0.000 µg/ml, Amino Acid 107.222±2.22 µg/ml,
Phosphorous
355.625±2.602
µg/ml
and
Phenol
14.568±0.890 µg/ml (table 4). The concentration of
Ascorbic Acid was highest in 30 days inoculated plants with
V1+V2+P1+P2 (G. mosseae+ G. intraradices+ B.
tequilensis
+
S.
Mexicanus)with
concentration
of23.899±1.154 µg/ml, Total Chlorophyll was maximum in
30 days inoculated V1+P1 (G. mosseae + B. tequilensis )
treatment with concentration of 2.629±0.020 µg/ml and
Starch was maximum in 60 days inoculated plants with
V1(G.
mosseae)
treatment
having
concentration
0.255±0.003 µg/ml(table 2 and 3). In Solanum melongena
(Brinjal) the highest concentration of Non –Reducing Sugar
and Ascorbic Acid was 481.429±0.00 µg/ml and
023.685±0.061 µg/ml respectively inoculated with
V1+V2+P1+P2 (G. mosseae +G. intraradices+ B.
tequilensis + S. Mexicanus), whereas Total Chlorophyll was
maximum in P1(B. tequilensis)with concentration of
2.659±0.022 µg/ml and Starch was maximum in V1+ P2 (G.
mosseae + S. Mexicanus) with concentration of
2009
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0.253±0.006 µg/ml in 30 days inoculated treatment(table
2).. The concentration of Phenol was 20.247± 0.864 µg/ml
in 60 days inoculated plants V1+V2+P1+P2 (G. mosseae
+G. intraradices+ B. tequilensis + S. Mexicanus) treatment
(table 3).. The highest concentration of Amino Acid and
Phosphorous
was
136.111±1.111
µg/ml
and
356.875±2.602 µg/ml inoculated with V1+V2+P1+P2 (G.
mosseae +G. intraradices+ B. tequilensis + S. Mexicanus),
whereas Reducing Sugar was maximum in V1 with
concentration of 10.146±0.148 µg/ml in 90 days treated
plants (table 4).

4

DISSCUSSION

The ability of phosphorus solubilizing rhizobacteria to
enhance the growth and phosphorus uptake in canola
(Brassica nepus) was studied in potted soil experiments.
The increase in chlorophyll content of triple and dual
inoculated S. rebaudiana plants were observed, which was
in agreement with earlier reports. [16] Maximum amount of
chlorophyll a, chlorophyll b and total chlorophyll content
was recorded in the triple and dual inoculated plants. This
may be due to the increase in stomata1 conductance and
carbon assimilation [17]. The size of mesophyll cells was
larger than those of non-mycorrhizal plants. Similar results
of increased chlorophyll 'a', chlorophyll 'b' and total
chlorophyll content was reported by Tiwari et al. [18]; Maria
et al. [19]; Mathur & Vyas, [20]; Aseri & Rao, [21] and
Bhoopander Giri et al. [22]. The highest concentration of
Starch was present in V1+P1 (G. mosseae+ B. tequilensis)
treated plants for the three host with 0.174±0.003 µg/ml for
Solanum lycopersicum (Tomato)), 0.177±0.004 µg/ml for
Cucumis sativus (cucumber), 0.179±0.001 µg/ml for
Solanum melongena (Brinjal). The concentration of Phenol
was highest in V1+V2+P1+P2 (G. mosseae+ G.
intraradices+ B. tequilensis+ S. mexicanus) treated plants
for all the three host with 18.642±0.687µg/ml for Solanum
lycopersicum (Tomato), 14.568±0.890 µg/ml for Cucumis
sativus (cucumber), 19.630±0.855 µg/ml for Solanum
melongena (Brinjal).
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CONCLUSION

The different treatment of inoculated plants after 90 days
showed increased level of Reducing sugar, Non- Reducing
Sugar, Ascorbic Acid, Amino acid and Phosphorous as
compared to control. This was found to be in accordance
with the previous studies. VAM and PSB treatment
enhanced the plant growth, quantity of starch and slightly
reducing and non-reducing sugars. Increased carbon
fixation,
activation
of
enzymes
and
increased
photosynthetic rate are supposed to be the possible
reasons for increase in starch content. Several workers
have also reported the positive influence of the Zn on
carbohydrate metabolism. The inoculation of Solanum
lycopersicum (Tomato), Cucumis sativus (Cucumber),
Solanum melongena(Brinjal) with VAM (Vesicular
Arbuscular Mycorrhiza) & PSB(Phosphorous Solubilizing
Bacteria) significantly increase the total Chlorophyll, Starch
and Phenol content as compared to control (non- inoculated
plants).
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