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Abstract: The effectiveness of six arbuscular mycotrhizae species, Acanlospora morrowae Spain & Schenck, Gigaspora
mangarita Becker & Hall, Glomus fasciculatum (Thaxt. Sensu. Gerd.)) Gerd. & Trappe, G. macrocarpum Tul. & Tul.
Scutellospora calospora (Nicol. & Gerd.) Walker & Sanders, and Sdlerogystis rubiformis Gerd. & Trappe, collected from
rhizosphere soils of Tomato, was measured for enrichment of PRO, PPO activities and protein, phenolic, and catechin
contents in this vegetable plant. Culturing was done under green house and studied were performed ninety days after
inoculation. All fungi showed favorable effects, with . calospora being the most promoting of all biochemical

parameters .
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Introduction

Tomato is an important usable plant of the arid and semi
arid regions of Asia. It is a source of fuel and fodder,
besides producing the nutritious edible fruit known as
pilu. The various enzymatic activities increased by YAM
fungi which in results the physiological changes in plants
1. Nitrogen is an important nutrient, whose availability is
most likely limiting to plant growth 2. Nitrogen uptake
increasing by VA mycorrhizae has been well recognized 3.
Peroxidase and polyphenol oxidase both are important
components of the defense mechanism of plants against
pathogens. In plant disease resistance Phenols and
catechins play an important role (Protein levels in leaves
determine the nutritive value). Regarding of these
benefits, this investigation was undertaken to evaluate the
efficiency of different AM species towards biochemical
changes in Tomato.

Materials and Methods

In total various 6 VAM species vig. Gigaspora margarita,
Glomus fascicnlatum (Thaxt. Sensu. Gerd.), G. macrocarpum
Stlerocystis rubiformis, Acanlospora morrowae, and Scutellospora
calospora (Nicol. & Gerd.) were studied. Their samples
were screened by method of wet sieving and decanting
(Gerdemann and Nicolson, 1963) including soil sources
from the rhizosphere of Tomato. The fungi were
recognized as subsequent the synoptic key of Trappe 5
and the guidelines of Schenck and Perez ¢ and preserved
in various pot cultures of Cenchrus ciliaris. Later pot
cultures of the variousSoil samples with contaminated
root segments of C. cliaris, were used as inoculum. It was
estimated that Approx 20 g of inoculum poses more than
5,000 spores these infected root segments were
inoculated in all 18-cm diameter pot containing sterilized
soil. The soil was sandy with other parameter as follows-
pH of 8.2, phosphate approx. 2.30 ppm, total Nitrogen of
approx 2.15 ppm, where as the content of Carbon
(organic) was observed as of approx 0.12 percent. 5
surface sterilized seeds (sterilized by 0.1% Hgcl, solution)
of Tomato were sown per pot. These containers were kept
in preserved in a glass house with the 60% humidity,
temperature was maintained at range of 22-25°C and day
light was kept upto 12-14 h day. Here to be noted that
Container without VAM inoculum served as control.

*Corresponding Author:
Mr. Rakesh Pipralia,
Department of Botany, Jai Narain Vyas University,
Jodhpur- 342 001, (Raj.), India.
E-mail: tkpipralia@gmail.com

d_http://dx.doi.ore/10.21746/aps.2017.6.12.12

These containets were treated with 1/2  strength
Hoaglands, nutrient solution every 2 weeks. Followed
which seedlings were thinned to one per container. There
were ten containers per treatment. After 6 months these
treated plants were harvested for examination.
Phosphorus was measured by the vanadomolybdate
method 7. Soluble proteins in leaves and roots were
examined by the comassive blue method 8 and total
phenols were calculated by Folin ciocalteu's reagent 2. For
measurement of catechins, root samples were steamed
and dried to constant weight. Catechins extracted in 50 %
acetone were estimated by measuring absorbance by the
yellow colour that developed with diazotized
sulphanilamide at 430 nm 10

PRO and PPO Assay

Various sections of root were homogenized in 0.1 M
phosphate buffer, with 7 pH, in a pre-chilled mortar and
pestle at 4°C. The homogenate was centrifuged at 5K
rpm for 15 min and the supernatant was used for enzyme
assay. Peroxidase activity was calculated by incubating the
enzyme with guaiacol and hydrogen peroxide . The
arbitrary unit of enzyme activity chosen was change in
absorbance of 0.001 sec-!. Polyphenoloxidase activity was
measured at 420 nm, using the method of Mahadevan 12.
The activity is presented in terms of absorbance of 100
mg (fresh weight of tissues)l. At harvest time 10 samples
of each treatment were studied.

Results and Discussion

Peroxidase and polyphenoloxidase activities in roots of
Tomato is increased by AM inoculation. (Table 2). It is
assumed that this increased peroxidase activity by AM
fungi may be due to an increased P-uptake resultant from
the symbiosis relation!. Reported lower peroxidase
activity in low Phosperous roots than high Phosperous
roots. Linear correlation was observed between total
phenol accumulation and PPO activity in AM inoculated
Tomato roots (Table 2). S. calospora came out to be most
active in enhancing phenolic accumulation. The increased
phenolic buildup might be due to an increased PPO
activity. Accumulation of phenol in VA mycorrhizal
plants has been reported 13. as well as in tissues of a
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variety of plants during pathogenesis 4. PRO and PPO
are important in the defense mechanism against
pathogens. Both enzymes are involved in the oxidation of
phenolic compounds to quinones, which are presumably
toxic to pathogens 2. The significant increase in PRO and
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Table 1. Variations in soluble protein contents in Tomato
esultant from infection by different AM fungi.

i 1
Treatment Soluble protein (mg g fw)

Root Leaves
PPO by S. calospora may be noteworthy in protecting this Acaulospora morrowae 114 0.14
fruit tree from attacking pathogens. Similarly, the Gigaspora margarita 1.76 12.02
increased catechin levels by the AM inoculation (Table 2) Glomus fasciculatum 1.58 11.79
may also favour the pathogen defense mechanism of Glonus macrocarpnm 1.51 10.46
Tomato. Approx 2-fold increase in protein content was Sclerocystis rbiformis 1.42 10.17
found in leaves of Tomato with S calospora (Table 1). The Scutellospora calospora 1.92 14.02
higher protein accumulation in leaves of this plant may be Control 072 713
sherp P Y LS.D.at P < 0.05 0.25 2.23
advantageous when used as fodder for animals. Hence
this AM endophyte can also improve the nutritive value
of Tomato leaves.
Table 2. Variations in PRO and PPO activities in roots of Tomato due to mycorrhizal colonization.
Treatment PRO activity PPO activity Total-P Total phenol  Catechin
(Units mg-! protein)  (AAsn/100 mg fw) (mgg'dw) (% dw) (% dw)
Acanlospora morrowae 102.4 109.4 3.8 4.1 7.0
Gigaspora margarita 137.3 142.6 6.2 6.7 10.3
Glomus fasciculatum 120.5 130.2 5.4 6.0 9.3
Glomus macrocarpum 116.2 123.3 4.9 5.4 8.4
Sclerocystis rubiformis 112.4 118.5 4.3 4.9 7.9
Seutellospora calospora 178.0 183.6 7.6 7.9 11.2
Control 86.2 92.4 3.2 3.4 6.4
LSD.atP <0.05 19.5 14.2 1.2 1.2 0.5
Conclusion 6. Schenck, N.C. and Y. Perez. 1987. Manual for the

The Concluion of this investigation shows inoculation
with S calospora can cause elevation of assimilating
enzymes most effective in Tomato, which collectively
enhance biomass and more highly proteinaceous fruit and
make the plant highly resistant to pathogens as a result of
increased PPO and PRO activities.
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