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Abstract
The present work focused on the effect of Arbuscular Mycorrhizae Fungi (AMF) on the changes of physicochemical composition in to-

mato fruits. Physicochemical composition such as taste index, maturity, moisture, ash, total fibre, protein, glucose, fructose, sucrose,

lycopene, total acidity, and mineral nutrients (P, K, Ca, Na) were determined in tomato fruit harvested from pots treated with five
Arbuscular Mycorrhizae Fungal (AMF) isolates viz., Glomus aggregatum, Glomus fasiculatum, Glomus sp, Glomus mosseae, Acaulospora

sp (60 g/pot) in green house condition. There were significant changes in the mean values between the analysed parameters. Glucose
and fructose, lycopene and potassium concentrations were strongly and positively correlated. This study reveals that the tomato cul-

tivated with AMF isolates increase the taste, colour, texture and chemical composition. Among all the AMF isolates Glomus mosseae
treated tomato yields the best results followed by Acaulospora sp, Glomus sp, Glomus aggregatum and Glomus fasiculatum.
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Introduction

Tomato (Lycopersicon esculentum) is an annual plant which grows 1-3 m tall in the Solanaceae family. It is one of the most widely

consumed fresh vegetables in the industrialized world. It is also widely used by the food industries as a raw material for the production of
derived products such as purees or ketchup. It is also the most common vegetable in the Mediterranean diet, a diet known to be beneficial

for health, especially with regard to the development of chronic degenerative disease [1]. Tomato fruit quality has been assessed by the

content of chemical compounds such as dry matter, Brix degree, acidity, simple sugars, citric and other organic acids and volatile com-

pounds [2]. The ripening of tomato is characterized by the softening of fruit, the degradation of chlorophyll, and synthesis of acids, sugars
and lycopene. Tomatoes contain higher level of fructose and glucose than sucrose which evidenced for the sweetness [3,4].

The use of AM inocula in agriculture is relatively recent; their efficacy can be influenced by the modality of application to soil and by

the crop [5]. Mycorrhizae are symbiotic relations with fungi and plant roots and are known to be beneficial for both plants and fungi, as
the AM fungi obtain photosynthesis carbon from the plant and in turn provide inorganic nutrients to the plants [6].

In general, plant roots inoculated with AMF are more efficient in nutrient and water attainment, thus causing an improved plant

growth, compared with non-inoculated plant roots [7]. For the impact of AMF on growth, production and water use efficiency of some veg-

etable crops such as watermelon, tomato and onion plants with AMF promote plants growth, enhance fruits and bulbs yield, respectively
as well as improve water use efficiency under well watered and water stress conditions. [7-10].

The aim of this paper is to determine the physico-chemical composition of tomatoes produced from various treatments with AMF

isolates.
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Crop study with Arbuscular Mycorrhizal Fungi isolates

Certified seeds of Tomato used in this study were collected from Horticulture College and Research Institute, Periyakulam, Theni

District, Tamil Nadu, India. The seeds were treated with 0.5% sodium hypochlorite for 15 min and 10 undamaged seeds were sown in
plastic pots containing 2.8 kg soil. Five mycorrhizal inoculums viz Glomus aggregatum (T1), Glomus fasiculatum (T2), Glomus sp (T3),

Glomus mosseae (T4), Acaulospora sp (T5) [11] were inoculated in the pots and maintained triplicates along with a control (T0). Each
pot received 60 g mycorrhizal inoculum as a layer of 0.5 cm thickness, 5 cm below the seeds. Control pots (non-mycorrhizal) filled with

soil alone. Two weeks after sowing, tomato plants were thinned to 5 plants per pot. All the pots were maintained for the total growth
period of 85 days in green house condition [12].

The tomatoes were harvested during October 2013 and they were selected at point 7-8 of the ripening chart (Kleur - stadia tomaten,

Holland). Tomatoes were randomly selected from each treatment and the tomato fruit in control were also taken for analysis.
Analysis of physicochemical composition in tomato fruit

Ripened tomato fruits selected for the physicochemical analysis were rinsed with ultrapure water and dried with blotting paper and

then the tomatoes were homogenized to a homogenous puree using mortar and pestle. The homogenized tomato sample were analysed
for various physicochemical parameters such as moisture, total dry matter, ash, protein, total soluble sugars(TSS), total acidity, total
fibre, taste index , phosphorus (P), potassium (K), calcium (Ca), sodium (Na) and lycopene, followed by the standard methods.
Taste index and tomato fruit maturity were determined by the following formula: and

The moisture content of tomato fruit was determined by dessication at 105˚C for 24 hrs [13]. Ash was determined by calcinations at

550˚C for 24 hrs, for the residue obtained in the moisture determination [13]. Total fibre was determined by the method proposed by Sky.
The determination of sugars [14] was performed spectrometrically; lycopene [15] and the estimations of P, K, Na and Ca were carried out
with flame photometer (Systronic 129 µc) Shah., et al. [16].
Statistical analysis

Statistical analysis for various physicochemical parameters analysed in tomato fruit was performed by Graph pad Prism 6 software

for windows. Mean values were compared by One - Way ANOVA, Simple Linear regression was used to indicate a measure of the correla-

tion and the strength of the relationship between two variables. The graphical representations in the research work were carried out by
using Origin 6.0 software for windows.

Results and Discussion

The results obtained for various physicochemical parameters analysed in tomato fruit samples from treatments using five differ-

ent AMF isolates viz Glomus aggregatum, Glomus fasiculatum, Glomus sp, Glomus mosseae, Acaulospora sp and in the control (without
AMF) are shown in Table 1 and Figures 1 (a to d), 2, 3. Significant differences were observed between the values obtained for all the

parameters. Tomato fruit harvested from the treatment with Glomus mosseae (T4) showed the highest values for all the physicochemical

parameters. These findings agree with the recent studies of Oseni., et al. [7]; Guru., et al. [9], Tanwar and Castillo., et al. [17], in tomato
plants treated with AMF isolates.
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This positive effect might refer to the role of AMF in enhancing uptake of nutrients and successive water relation which led to better

growth and larger plant size [18]. The improvement of vegetative growth of tomato plants may be attributed to the appropriate balance

of moisture in plants, which creates good conditions for nutrients uptake, photosynthesis and metabolites translocation, which in final
led to speed up the rate of vegetative growth [19].
Parameter

T0

T1

Weight (g)

102 ± 26.3

91.1 ± 23.7

Total fibre (%)

1.82 ± 0.53

1.87 ± 0.46

Moisture
Ash (%)

Protein (%)

Glucose (%)

Fructose (%)
Sodium (%)

Calcium (%)

Potassium (%)

Phosphorus (%)
Lycopene (%)
Dry matter

Taste index
Maturity

93.9 ± 0.8

0.62 ± 0.07
0.80 ± 0.15
0.93 ± 0.40
1.02 ± 0.41
1.33 ± 0.01
6.24 ± 1.2

4.10 ± 1.25
3.39 ± 0.72
6.0 ± 1.2

5.1 ± 0.21

0.97 ± 0.09
9.4 ± 1.9

93.8 ± 0.9

Treatments
T2

107 ± 25.5
93.8 ± 0.8

T3

111 ± 28.9
93.9 ± 0.9

T4

0.000

***

1.92 ± 0.66

1.71 ± 0.48

0.447

***

94.0 ± 0.8

0.63 ± 0.08

0.65 ± 0.06

0.85 ± 0.28

1.00 ± 0.40

0.91 ± 0.51

1.16 ± 0.49

0.79 ± 0.16
0.96 ± 0.28
1.67 ± 0.06
8.61 ± 1.57
4.11 ± 1.20
3.93 ± 0.77
7.1 ± 1.83
5.6 ± 0.13

0.94 ± 0.08
9.3 ± 1.9

0.78 ± 0.13
1.04 ± 0.41
1.33 ± 0.42
7.09 ± 1.72
3.6 ± 0.79

3.40 ± 0.42
7.4 ± 1.62
5.8 ± 0.42

0.98 ± 0.10
9.0 ± 1.8

0.82 ± 0.15
0.97 ± 0.47
1.44 ± 0.64
6.54 ± 0.93
4.7 ± 0.92

3.44 ± 0.37
7.0 ± 1.72
5.7 ± 0.44

0.97 ± 0.10
9.5 ± 1.8

Table 1: One way ANOVA for the changes in physicochemical composition

Significance

91.9 ± 13.1

0.61 ± 0.06

1.74 ± 0.65

P value
119 ± 30.3

0.59 ± 0.08

1.84 ± 0.49

T5

0.87 ± 0.12
1.21 ± 0.54
1.75 ± 0.72
7.88 ± 2.34
4.7 ± 0.89

4.58 ± 0.42
7.4 ± 2.10
6.5 ± 0.36

1.00 ± 0.07
9.7 ± 2.0

94.1 ± 0.6

0.61 ± 0.06
0.78 ± 0.16
0.86 ± 0.37
0.98 ± 0.40
1.50 ± 0.04
7.22 ± 0.87
4.1 ± 1.23
4.30 ± 0.4
5.5 ± 1.7

5.4 ± 0.42

1.00 ± 0.07
9.7 ± 1.7

0.383
0.001
0.158

***
***

0.037

****

0.327

ns

0.109
0.001

****
ns

0.000

****

0.027

ns

0.222
0.231
0.041
0.411

ns

****
****
***

of tomato fruit produced from various treatments by using AMF isolates.
All the values are triplicates of mean and standard deviation; ns- non significant,
****-significant at 0.0001% level (strongly significant),
***- significant at 0.001% level (extremely significant).
T0 = Sand + Red soil (1:1) control; T1 = Sand + Red soil (1:1) + Glomus aggregatum (60 g/pot)
T2 = Sand + Red soil (1:1) + Glomus fasiculatum (60g/pot); T3 = Sand + Red soil (1:1) + Glomus sp (60 g/pot); T4 = Sand + Red soil (1:1) +
Glomus mosseae (60 g/pot); T5 = Sand + Red soil (1:1) + Acaulospora sp (60 g/pot).
The mean percentages of all the parameters analysed in tomato fruit produced from various treatments with AMF isolates infers the

results in the following sequence viz., Glomus mosseae > Acaulospora sp > Glomus sp > Glomus aggregatum > Glomus fasiculatum > control. The sequential results may be due to the improved root development and transport of nutrients as reported by Berta., et al. [20].

Figure 1 a to d showed the concentration of weight (119 ± 30.3), moisture (94.0 ± 0.8) was in the usual range on par with the ex-

perimental results of by Li., et al. [21]. The mean ash content (0.65 ± 0.06) was similar to the results of Oke., et al. [22]. The total fibre in

the analysed tomato samples treated with AMF isolate was 1.92 ± 0.66 which was higher than the other data found in the literatures of
Moreiras et al. Anta., et al. [23]. The protein content (0.87 ± 0.12), the content of glucose (1.16 ± 0.49) and fructose (1.21 ± 0.54) Sodium
(1.75 ± 0.72), potassium (4.7 ± 0.89), calcium (7.88 ± 2.34), phosphorus (4.58 ± 0.42), lycopene (7.4 ± 2.10), dry matter (6.5 ± 0.36),

and maturity (9.7 ± 2.0) obtained was similar to the data found in some food composition charts and data’s described in the literature
of Wheeler and Berry [24].
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Figure 1: Changes in Physico chemical composition of tomatoes produced from various treatments by using AMF isolates.
T0 = Sand + Red soil (1:1) control;
T1= Sand + Red soil (1:1) + Glomus aggregatum (60g/pot)
T2= Sand + Red soil (1:1) + Glomus fasiculatum (60g/pot);
T3 = Sand + Red soil (1:1) + Glomus sp (60g/pot);
T4 = Sand + Red soil (1:1) + Glomus mosseae (60g/pot); T5= Sand + Red soil (1:1) + Acaulospora sp (60g/pot).

Figure 2: Correlation between Fructose and Glucose in tomato.
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Figure 3: Correlation between Potassium and Lycopene in tomato.
Taste index is calculated using the values of Brix degree (6.90 ± 0.09) and total acidity (1.00 ± 0.01 g/100g of citric acid), obtained

by the formula reported by Navez., et al. [25]. When using these data, the mean values of the taste index in all the AMF treated tomato
were higher than 0.85% which indicates that the tomato fruit produced from various treatments with AMF isolates is tasty. Navez., et

al. reported that the value of taste index lower than 0.7, the tomato is considered are having little taste. The weight and total fibre were
highly significant in the tomato inoculated with Glomus mosseae than other treatments.

Inoculation of AMF to tomato crops resulted in significant increment in titratable acidity, and total sugars contents compared to

their respective plants in control without AMF. These results agreed with the findings of Sirichaiwetchakul., et al. [26] who indicated
that AMF species G. mosseae improved fruit quality of cherry tomato grown under glasshouse conditions by increasing ascorbic acid

and Total Soluble Sugars (TSS). Increased TSS content in tomato fruits with increasing water stress was also detected in other studies
[27].

Liu., et al. [28] reported the positive effect of mineral uptake by mycorrhiza which is evident in the present study with the increased

mineral uptake in the AMF inoculated tomatoes than control. The superior fruit yield advantage exhibited in AMF treated plants result

from enhanced uptake of mineral nutrients from soil, chiefly immobile ions like P (1626 ± 226), K (1800 ± 139), Ca (162 ± 3) and Na
(185 ± 36) mg/kg fresh weight of tomato fruit and improve nutrient translocation system, result in increased biomass. [9, 29].

The level of P may also influence the reproductive efficiency by improving pollen performance. Thus, according to Poulton., et al.

[30] mycorrhizal infection are capable of increasing pollen quality (in vitro and in vivo pollen performance) as well as pollen quantity.

Fanasca., et al. [33] described that a high proportion of K in the sample increased quality attributes such as lycopene content, this

may have played a role to increase lycopene content in the present study. AMF-application showed increased contents of carotenoid and
total phenolic in turn lycopene content. Similar results were reported by Taiz and Zeiger [34].

The enhancement of water and soil nutrient uptake through AMF inoculation can enhance photosynthetic performance [35], which

in turn triggers an increase in synthesis of carotenoid pigments. Carotenoids, which serve as accessory pigments in photosynthesis and
also as photo protective agents, are isoprenoid (terpenoid) compounds, which originate in the primary carbon metabolism [34].

The results of present work showed that the fructose content of tomato fruit is higher than the glucose these results are in confirma-

tory with the earlier studies by several researchers [36,37]. Moreover, growing environmental factors and many other factors
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influence tomato fruit taste. Sweetness is particularly appreciated in tomatoes for industrial use, and is usually correlated with fructose
and glucose content mainly accumulated into the vacuole of fruit cells [38].

The concentration of glucose and fructose reported in the present study was similar to the reports of Loiudice., et al. [39] and

Osvald., et al. [40]. The concentration of tomato carbohydrates ranged between 3% and 5% according to the food composition charts
reported by Moreiras, Ortega Anta., et al. [23].

According to the statistical analysis (Figure 2 and 3) there was possible correlation between glucose & fructose and potassium &

lycopene (r = 0.854, and r = 0.998). The similar correlation was observed in other fruits such as banana by Rodriguez and Diaz [41].
This may be due to the common origin for the sugar which is obtained from sucrose hydrolysis [42-52].

Conclusion

A significant impact of globalization on horticulture has been an increasing demand for quality improvement. Tomato (Lycoper-

sicon esculentum) is a major horticultural crop with an estimated global production of over 120 million metric tons (F.A.O. 2007).
Tomatoes must have a flavour, colour and texture that satisfy the consumer’s preference. In the European Union (E.U.), the application

of quality standards to fresh tomatoes has increased the uniformity in size, maturity and presentation of produce. However, the most
significant quality characteristic of a product serves with flavour and aroma. Hence the present research work with tomato treated

with Glomus mosseae and other AMF isolates satisfy the European Union standards with the increased nutrient content, taste, colour,
texture, flavour and aroma.

Bibliography
1.
2.
3.
4.

Leonardi C., et al. “Antioxidative activity and carotenoid and tomatine contents in different topologies of fresh consumption toma-

toes”. Journal of Agricultural and Food Chemistry 48.10 (2000): 4723-4727.

Thybo A., et al. “Effect oforganic growing systems on sensory quality and chemical composition of tomatoes”. Journal of Food Sci-

ence and Technology 39.8 (2006): 835-843.

Cano A., et al. “Hydrophilic and lipophilic antioxidant activity changes during on-vine ripening of tomatoes (Lycopersicon escu-

lentum Mill)”. Postharvest Biology and Technology 28.1 (2003): 59-65.

Garvey T and Hewitt J. “Starch, vitamins and minerals accumulation in two accessions of cheesmanni”. Journal of the American

Society for Horticultural Science 46: 381-396.
5.
6.
7.
8.
9.

Azcón-Aguilar C and Barea JM. “Arbuscular mycorrhizas and biological control of soil-borne plant pathogens. An overview of the

mechanisms involved”. Mycorrhiza 6 (1996): 457-464.

Caron M., et al. “Influence of substrate on the interaction of Glomus intradices and Fusarium oxysporum (F.sp. radicis – lycoper-

sici) on tomatoes”. Plant and Soil 87 (1985): 233-239.

Oseni T., et al. “Effect of Arbuscular Mycorrhiza (AM) Inoculation on the Performance of Tomato Nursery Seedlings in Vermicu-

lite”. International Journal of Agriculture and Biology 12.5 (2010): 789-792.

Kaya C., et al. “Mycorrhizal colonization improves fruit yield and water use efficiency in water melon (Citrullus lanatus Thunb)

grown under well-watered and water-stressed conditions”. Plant Soil 253.2 (2003): 287-292.

Guru V., et al. “Influence of arbuscular mycorrhizal fungi and azospirillum co-inoculation on the growth characteristics, nutri-

tional content and yield of tomato crop grown in South India”. Indian Journal Fund. Appl. Life Sci. 1 (2011): 84-92.

10. Bolandnazar S and Hakiminia I. “Impact of mycorrhizal fungi on P acquisition, yield and water use efficiency of onion under
regulated deficit irrigation”. Research in Plant Biology 3.1 (2013): 18-23.

11. Angaleswari Chandrasekeran and Mahalingam. “Diversity of Arbuscular Mycorrhizae Fungi from Orchard Ecosystem”. Journal of
plant Pathology and Microbiology 5 (2014): 230.

Citation: Angaleswari Chandrasekeran and Mahalingam. “Effect of Arbuscular Mycorrhizae Fungi on the Changes of Physicochemical Composition in Tomato (Lycopersicon Esculentum) Fruit”. EC Agriculture 2.2 (2015): 317-324.

Effect of Arbuscular Mycorrhizae Fungi on the Changes of Physicochemical Composition in Tomato (Lycopersicon Esculentum) Fruit
323

12. Ebrahim Shirmohammadi and Nasser Aliasgharzad. “Influence of Glomus etunicatum and Glomus intraradices fungi inoculums
and micronutrients deficiency on root colonization and dry weights of tomato and sorghum in perlite bed culture”. African Jour-

nal of Bio Technology 12.25 (2013): 3957-3962.

13. AOAC, “Official methods of analysis of AOAC: Food composition; additives; natural contaminants” Vol. II. (1990) In Helrich, K.
(Ed.). Arlington: AOAC.

14. Rodriguez-Saona LE., et al. “Rapid analysis of sugars in fruit juices by FT-NIR spectroscopy”. Carbohydrate Research 336.1 (2001):
63-74.

15. TAN B. “Analytical and preparative chromatography of tomato paste carotenoids”. Journal of Food Science 53.3 (1988): 954-959.
16. Shah KV., et al. “Determination of sodium, potassium, calcium and lithium in a wheat grass by flame photometry”. International
Journal of Pharmaceutical Sciences 2.3 (2011): 180-188.

17. Castillo C., et al. “Interactions between native arbuscular mycorrhizal fungi and phosphate solubilizing fungi and their effect to
improve plant development and fruit production by Capsicum annuum L”. African Journal of Microbiology Research 7.26 (2013):
3331- 3340.

18. Auge R, “Water relations, drought and vescular arbuscular mycorrhizal symbiosis”. Mycorrhiza 11 (2001): 3-42.

19. Ezzo MI., et al. “Response of sweet pepper grown in sandy and clay soil lysimeters to water regimes. Amer-Euras”. Journal of
Agriculture and Environmental Sciences 8.1 (2010): 18-26.

20. Berta G., et al. “Arbuscular mycorrhizal modifications to plant root systems: scale, mechanisms and consequences”. Mycorrhizal
Technology in Agriculture (2002).

21. Li BW., et al. “Individual sugars, soluble, and insoluble dietary fiber contents of 70 high consumption foods”. Journal of Food Composition and Analysis 15.6 (2002): 715–723.

22. Oke M., et al. “Effects of phosphorus fertilizer supplementation on processing quality and functional food ingredients in tomato”.
Journal of Agricultural and Food Chemistry 53.5 (2005): 1531-1538.

23. Ortega Anta R., et al. “La composicio´ n de los alimentos”. Madrid Complutense.

24. Wheeler RM., et al. “Effect of elevated carbon dioxide on nutritional quality of tomato”. Advances in Space Research 20.10 (1997):
1975-1978.

25. Navez B., et al. “Les crite´res de qualite´ de la tomate”. Infos Ctifl 155: 41–47.

26. Sirichaiwetchakul S., et al. “Arbuscular mycorrhizal fungi on growth, fruit yield and quality of cherry tomato under glasshouse
conditions”. Suranaree Journal of Science and Technology 18 (2011): 273-280.

27. Favati F., et al. “Processing tomato quality as affected by irrigation scheduling”. Scientia Horticulturae 122.4 (2004): 562-571.

28. Liu J., et al. “Effects of arbuscular mycorrhizal fungi on the growth, nutrient uptake and glycyrrhizin production of licorice (Glycyrrhiza uralensis Fisch)”. Plant Growth Regulation 52.1 (2007): 29−39.

29. Bryla DR and Koide RT. “Mycorrhizal response of two tomato genotypes relates to their ability to acquire and utilize phosphorus”.
Annals of Botany 82.6 (1998): 849-857.

30. Poulton JL., et al. “Effects of mycorrhizal infection and soil phosphorus availability on in vitro and in vivo pollen performance in
Lycopersicon esculentum (Solanaceae)”. American Journal of Botany 88.10 (2001): 1786-1793

31. Ho LC., et al. “Uptake and transport of calcium and the possible causes of blossom-end rot in tomato”. Journal of Experimental
Botany 44 (1993): 509-518.

32. Grattan SR and Grieve CM. “Salinity-mineral relations in horticultural crops”. Scientia Horticulturae 78 (1999): 127-157.

33. Fanasca S., et al. “Changes in antioxidant content of tomato fruits in response to cultivar and nutrient solution composition”.
Journal of Agricultural and Food Chemistry 54.12 (2006): 4319-4325.

34. Taiz L and Zeiger E. “Plant physiology”. 4th edition. Sinauer Associates, Sunderland, Massachusetts (2006): 764.
35. Schopfer P and Brennicke A. “Pflanzenphysiologie”. Elsevier GmbH, Munich (2006): 700.

Citation: Angaleswari Chandrasekeran and Mahalingam. “Effect of Arbuscular Mycorrhizae Fungi on the Changes of Physicochemical
Composition in Tomato (Lycopersicon Esculentum) Fruit”. EC Agriculture 2.2 (2015): 317-324.

Effect of Arbuscular Mycorrhizae Fungi on the Changes of Physicochemical Composition in Tomato (Lycopersicon
Esculentum) Fruit
324

36. Baldwin EA., et al. “Quantitative analysis of flavour parameters in six florida tomato cultivars (Lycopersicon esculentum Mill.)”.
Journal of Agricultural and Food Chemistry 39.6 (1991): 1135-1140.

37. Islam MS., et al. “Effect of carbon dioxide enrichment on physico-chemical and enzymatic changes in tomato fruits at various
stages of maturity”. Scientia Horticulturae 65.2-3 (1996): 137-149.

38. Ordonez RM., et al. “Changes in carbohydrate content and related enzyme activity during Cyphomandra betacea (Cav.) Sendtn.
Fruit maturation”. Postharvest Biology and Technology 35.3 (2005): 293-301.

39. Loiudice R., et al. “Composition of San Marzano tomato varities”. Food Chemistry 53.1 (1995): 81–89.

40. Osvald J., et al. “Sugar and organic acid content of tomato fruits (Lycopersicon lycopersicum Mill.) grown on aeroponics at different plant density”. Acta Alimenaria 30.1 (2001): 53-61.

41. Rodriguez RG. “Effect of rice bran mulching on growth and yield of cherry tomato”. Ciencia Investiacian Agraria 23.3 (2007):
181-186.

42. Coultate TP, “Manual de quı´mica y bioquı´mica de los alimentos” (1998) (2nd ed.).

43. Adams P., et al. “Effects of nitrogen, potassium and magnesium on the quality and chemical composition of tomatoes grown in
peat” Journal of Horticultural Science 53 (1978): 115-122.

44. Barea JM. Mycorrhiza/bacteria interactions on plant growth promotion. In: Ogoshi A, Kobayashi L, Homma Y, Kodama F, Kondon
N & Akino S (Eds) Plant Growth-promoting Rhizobacteria, Present Status and Future Prospects. OECD, Paris. 150-158.

45. Barea JM, Haselwandter K, editors. Mycorrhizal technology in agriculture. From gene to bioproducts. Basel, Switzerland:
Birkha¨user Verlag. 71-85.

46. Zaragoza: Acribia.

47. Davies JN and Winsor GW. “Effect of nitrogen, phosphorus, potassium, magnesium and liming on the composition of tomato
fruit”. Journal of the Science of Food and Agriculture 18.10 (1967): 459-466.

48. Davies JN and Hobson GE. “The constituents of tomato fruit: the influence of environment, nutrition and genotype”. Critical Reviews in Food Science and Nutrition 15.3 (1981): 205-280.

49. Dubois M., et al. “Colorimetric method for determination of sugar and related substances”. Analytical Chemistry 28.3 (1956):
350-356.

50. FAO (2007) FAO Stat, core production (2005).

51. Hart DJ and Scott KJ. “Development and evaluation of an HPLC method for the analysis of carotenoids in foods, and the measurement of the carotenoid content of vegetables and fruits commonly consumed in the UK”. Food Chemistry 54.1 (1995): 101-111.

52. Nielsen S. “Food analysis (3rd ed.). New York: Kluwer Academic.

Volume 2 Issue 2 September 2015
© All rights are reserved by Angaleswari Chandrasekeran and Mahalingam.

Citation: Angaleswari Chandrasekeran and Mahalingam. “Effect of Arbuscular Mycorrhizae Fungi on the Changes of Physicochemical Composition in Tomato (Lycopersicon Esculentum) Fruit”. EC Agriculture 2.2 (2015): 317-324.

