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Tomato (Lycopersicon esculentum) is one of the most important vegetables to supply nutritional needs that can be
cultivated worldwide. This study was conducted to increase tomato plant growth and flavonoid content by applying
arbuscular mycorrhizal fungi (AMF). The experiment used a randomized block design with six treatments of AMF
concentrations, 0, 2, 4, 6, 8, and 10 g/kg of planting media. Tomato seeds were soaked in water for 1 h and then
sown for 4 weeks. The seedlings with four leaves were transferred into a sterilized media previously inoculated with
AMF and then were grown in a greenhouse for 10 weeks to observe growth parameters, AMF-infected root, and the
total content of flavonoids. Analysis data used analysis of variance followed by the Duncan multiple range test. The
result showed that AMF application into the media significantly increased the tomato plant growth parameters, AMF-
infected root percentage, and flavonoid content. A 10-g AMF treatment has the best effect in this study, resulting in a
plant height of 78.93 cm, stem diameter of 1.35 cm, number of leaves of 14.50, leaf area of 3861.02 cm?, leaf color
scale of 3.7, plant dry weight of 1.24 g, root length of 22.42 cm, AMF-infected root of 55%, and flavonoid content

0f 0.053 mg/g.

1. INTRODUCTION

Tomato (Lycopersicon esculentum) is a horticultural commodity
that has been widely cultivated from the lowlands to the highlands
worldwide and has a high economic value [1]. The production of
horticultural crops, including tomatoes, in Indonesia is still very
limited [2]. The national tomato production reached 1,116.7 tons
in 2022, slightly increasing from 1,114.4 tons in 2021 and the past
5 years [3]. The increase in national tomato production needs to be
accelerated in line with the increasing market demand due to the
increasing Indonesian population.

Tomato (L. esculentum Mill.) belongs to the Solanaceae family
and is known to contain many secondary metabolites [4], like
flavonoids [2,5]. Naturally, flavonoids can be extracted from several
plant organs [6]. Potatoes plant stems, roots, seeds, fruits, and leaves
are potential sources of flavonoid compounds [5]. In this study,
the total flavonoid content was observed from the leaves of tomato
plants (L. esculentum) because the utilization of tomato leaves was
still lacking and limited to direct use. Most people think that the only
valuable part of the tomato plant is the fruit, while the leaves are
discarded or are just waste [7].
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Flavonoids are a group of polyphenolic compounds found in plants
and are known for numerous health benefits such as antioxidants,
anti-inflammatory, antimutagen, and anti-carcinogenic [8,9]. The
structure and function of flavonoids depend on their composition and
the number and type of hydroxyl groups composed of a fifteen-carbon
skeleton consisting of two benzene rings linked through a heterocyclic
pyrene ring [10]. Flavonoid helps fight oxidative stress triggered by
free radicals that harm the body [11,12] and cause diseases such as
heart attack, premature aging, cataracts, cancer, and other degenerative
diseases [11,13,14]. Antioxidant properties of flavonoids directly bind
free radicals in the human body to relieve cell damage [12].

In the cultivation of tomato plants, the use of proper and balanced
fertilizers is carried out so that plant growth and production can be
optimized. Biological fertilizers or biofertilizers have been applied to
increase the growth and production of various types of plants, such
as Phaseolus vulgaris [15], Glycine max [16], and Zea mays [17],
and potentially can be applied to tomato cultivation. Arbuscular
mycorrhizal fungi (AMF) are a biofertilizer, a soil-borne fungi class
that forms reciprocal symbiotic relationships with most terrestrial
plants [18]. The interaction that is built between AMF and host plants
is mutualistic. AMF helps plants increase mineral nutrition uptake
and water absorption and minimize damage when exposed to biotic
and abiotic stresses, while host plants provide photosynthates [19]
and lipids [20] for AMF growth. AMF can increase plant growth,
development, and stress resistance [17].

The previous studies showed that AMF affected the changes in
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secondary metabolite production, such as phenolic compounds
in host plant roots [21]. Compared to the root, leaves are the most
considerable portion of the tomato plant biomass, especially at the
vegetative stage. Increasing the flavonoid content in tomato leaves
will significantly relate to the increase of flavonoid content of tomato
biomass and expand the utilization of tomato plant parts. In addition,
the sampling and preparation are more accessible with no need to kill
the plant as sampling for root. Therefore, the effort to increase the
flavonoid content of the leaves is important, as well as to increase the
plant growth in tomato cultivation. In this study, the effect of AMF
inoculation was analyzed on the growth parameters, AMF-infected
root, and flavonoid content of leaves in tomato plants (L. esculentum).

2. MATERIALS AND METHODS

2.1. Study Site, Plant Material, AMF Inoculation, and Growth
Conditions

The study was conducted at the Department of Biology, Faculty of
Mathematics and Sciences, Padjadjaran University. Tomato seeds of
commercial variety (L. esculentum var. Niki F1) were surface sterilized
with sodium hypochlorite 7% for 5 min, washed using distilled water,
and soaked to imbibed for 1 h. The seeds were then germinated on a
plastic container containing sterilized soil and organic manure (1:1)
mixture media. The 28 days of uniform seedings with four leaflets
were then transferred to polybags (diameter 20 cm and height 40 cm)
containing 5 kg of the same media for AMF inoculation treatment. The
granule of AMF carrier used in this study contained six species (Glomus
sp., Enterospora sp., Gigaspora sp., and Acaulospora sp.). In 1 g of
AMEF granule contained 169 spores. AMF granules were placed under
the root of the tomato seedling in the growth media. AMF concentration
treatment was determined after pre-experiments that were previously
conducted. They were 0, 2, 4, 6, 8, and 10 g for each pot containing one
tomato plant. The plants were grown in the greenhouse at a temperature of
28/20°C (day/night), 60—70% humidity, and 12 h daylight for 10 weeks
or 70 days as the vegetative phase ended and entered the generative
phase and then harvested for experiment parameters observation. In
addition, this harvest time was enough to analyze the AMF effect on the
parameters measured in this study for tomato plants [22].

2.2. Experimental Design

This research used an experimental method with a randomized block
design consisting of six blocks in accordance with the number of AMF
concentration treatments (0, 2, 4, 6, 8, and 10 g/plant). Replication was
carried out 4 times for each treatment. The plants in each block and the
order of blocks were assigned randomly at the greenhouse. The plants
were grown in greenhouses for 70 days and harvested for parameters
observation, including plant height, stem diameter, number of leaves,
total leaf area, leaf color, wet and dry weights, root length, percentage
of root infection, and total leaves flavonoid content.

2.3. Plant Growth Observation

The plant growth parameters were observed at 70 days after planting,
including plant height, stem diameter, number of leaves, leaf color,
total leaf area, fresh and dry weight, root length, and mycorrhiza-
infected root. Plant height and root length were measured using a ruler,
while the stem diameter was measured using a caliper. The leaf color
was determined using the Leaf Color Chart (BWD) on the top leaves
that had fully developed [23]. The total area of leaves was measured
according to the gravimetric method [24]. The fresh weight of the plant
was determined by weighting all plant bodies after harvesting. After

that, the plants were dried at 70°C for 3 days to determine the plant
dry weight.

2.4. Estimating of AMF-infected Root Percentage

The roots were washed 3 times with running water, soaked in 10%
KOH for 24 h, and rinsed with distilled water 3—5 times until clean.
Furthermore, the roots were soaked in 1% HCI for 12 h, in lactophenol
cotton blue dye solution for 12—18 h, and then in glycerol for 30 min.
The root tip, middle, and base portions were cut approximately 1 cm
long. Then, five pieces of root were placed in a row on the object glass,
covered with a cover glass, and observed using a microscope.

AMF-infected roots were identified by the presence of vesicles or
hyphae in the root cortex of the plant. The root infection count was
calculated based on the percentage of infected roots from the 20 root
pieces observed for each treatment. Infected roots were classified
according to the instate of mycorrhizal research and development,
U.S. Department of Agriculture Forest Service, Athens, Georgia [25],
as follows: Root infection 0-5% (very low); 6-25% (low), 26-50%
(medium), 51-75% (high), and 76-100% (very high).

2.5. Determination of Total Flavonoid Content

Tomato leaves were dried in an oven for 24 h at 45°C [5] and ground to
produce a powder. A 0.4 g leaf powder was mixed with 10 mL of 80%
methanol and homogenized using a shaker for 48 h at room temperature.
The extract was filtered using the Whatman no.1 paper, and 10 mL of
filtrate was then stored in a vial [26,27]. A standard quercetin solution
was used to construct the calibration curve. A 0.15 mg of quercetin
standard was dissolved in 15 mL of 80% ethanol diluted to become 20,
40, 60, 80, and 100 mg/L. Then, 0.5 mL of diluted quercetin solution
was mixed with 1.5 mL of 80% ethanol, 0.1 mL of 10% AICI,, 0.1 mL
of 1 M CH,COOK, and 2.8 ml of distilled water. The mixed solution
was then incubated for 30 min [26].

Examination of the absorbance value of total flavonoids was measured
at 415 nm wavelength using a UV-Vis spectrophotometer. The blank
sample was provided by pipetting 1.5 mL of 80% ethanol, 0.1 mL
of AICL,, 0.1 mL of CH,COOK 1 M, and 2.8 mL of distilled water.
The total content of flavonoids was expressed by mass equivalent to
quercetin [26].

2.6. Data Analysis

Statistical analysis of this study was performed with IBM-SPSS Ver.
26 software. All data were tested for normality and homogeneity
before the one-way analysis of variance (one-way analysis of variance
[ANOVA)). If the results of the ANOVA test show significant
differences among various treatments, proceed with the Duncan
multiple range test (DMRT) to see the differences between treatments.

3. RESULTS

3.1. Plant Height and Stem Diameter

The average plant height and stem diameter increased with the AMF
dose given to tomato plants. The highest plant height (78.93 cm) and
stem diameter (1.35 cm) were obtained in plants treated with 10 g of
AMEF. In contrast, control plants had the lowest plant height (48.62 cm)
and stem diameter (0.95 cm) compared to other treatments. Statistical
one-way ANOVA analysis showed that AMF inoculation significantly
affected tomato plant height and stem diameter. Further tests with
DMRT showed differences in the effect of AMF treatments on plant
height and stem diameter among doses of treatments [Table 1].



Hasan, et al.: The arbuscular mycorrhizal fungi affects plant growth and flavonoid content 2024;12(3):95-101 97

3.2. The Number, Area, and Color of the Leaf

Table 2 shows that the number and total area of leaves increased with
the increase in AMF application on tomato plants. As for the effect on
plant height and stem diameter, the 10 g AMF treatment provided the
best result compared to the control and treatments with other AMF
doses, namely, 14.50 leaves and 3861.02 cm? total leaf area. Tomato
plants without AMF inoculation possess the lowest average number and
total area of leaves, 11.62 and 1815.79 cm?, respectively. The number of
leaves in the 8 and 10 g AMF treatments was significantly higher than
in the other treatments. Meanwhile, the total area of leaves in the AMF
treatment with doses starting from 6 g was significantly higher than the
control plants and plants with lower doses of AMF treatment.

Leaf color was observed using a Leaf Color Chart (LCC) with a scale of
2-5. AMF-applied tomato plant leaf color has a scale of 3—4 [Figure 1].
Tomato plants inoculated with 10 g AMF had the highest average color
scale value of 3.7, significantly different from the control plant with
the lowest value (3.0) or other AMF-treated plants [Table 2].

3.3. The Fresh and Dry Weight of Tomato Plant

The fresh and dry weight of tomato plants increased as the AMF dose
increased. The highest fresh weight (15.92 g) and dry weight (1.24 g)
were found in the 10-g AMF treatment. In contrast, the lowest average
of fresh and dry weights of plants, 4.55 gand 0.31 g, respectively, were
found in control plants. A significant increase in fresh and dry weight
was obtained starting from 6 g AMF treatment [Table 3].

3.4. Root Length and AMF-infection Percentage

AMF inoculation had a significant effect on root length and root
infection percentage. Table 4 shows that inoculation of 10 g AMF

Table 1: The plant height and stem diameter of tomato (Lycopersicon
esculentum) at various doses of AMF treatments.

AMF doses (g) Plant height (cm) Stem diameter (cm)
0 48.62+2.33° 0.95+0.02°
2 57.65+3.02° 1.00+£0.03%
4 63.92+2.83¢ 1.07+0.03%
6 67.12+3.01« 1.12+0.02°4
8 70.07+4.01¢% 1.2240.01¢%
10 78.93+2.431 1.35+0.02¢

The average value followed by the same letter in the same column is not significantly
different based on the Duncan multiple range test (c=0.05), AMF: Arbuscular
mycorrhizal fungi.

Table 2: The average number of leaves, total leaf area, and leaf color of
tomato plants (Lycopersicon esculentum) at various doses of AMF.

produced the highest average of root length (22.42 cm) and root
infection percentage (55%), respectively. In contrast, the control
plants have the lowest average root length (9.35 cm). None of the
AMF-infected roots were found in control plants. Figure 2 represents
tomato plant root anatomy inoculated with AMF and shows internal
and external hyphae and a vesicle.

3.5. Flavonoid Content

Table 5 shows that AMF inoculation significantly affected the total
flavonoid content starting at 8 g of AMF treatment. Tomato plants
that were inoculated with 10 g AMF had the highest average total
flavonoid content (0.053 mg/g sample), while the plants without
AMF treatment (control) had the lowest average total flavonoid
content of 0.033 mg/g. However, there was no significant difference
in flavonoid content among control, 2, 4, and 6 g AMF inoculated
plants.

Figure 1: The color of the younger fully developed leaf on tomato plants

(Lycopersicon esculentum) was treated with 0, 2, 4, 6, 8, and 10 g arbuscular
mycorrhizal fungi at 70 days after planting.

Table 3: Fresh and dry weights of tomato plants (Lycopersicon esculentum)
at various doses of AMF applications.

AMF doses (g) Fresh weight (g) Dry weight (g)
0 4.55+0.03¢ 0.31+0.01*
2 7.07+0.03% 0.38+0.01%
4 8.57+0.05%¢ 0.43+0.017%¢
6 11.02+0.075¢ 0.60+0.01%¢
8 13.2041.02¢d 0.83+0.024¢
10 15.92£1.20%f 1.24+0.01¢"

AMF doses (g) Number of Total leaves Leaf color
leaves area (cm?) scale
0 11.62+0.53% 1815.79+9.32¢ 3.00+0.02*
2 12.31+0.76® 2007.13+£10.43® 3.10+0,01*
4 12.75%1.02: 2359.93+8.05%¢ 3.30+0.02%
6 13.00+2.0070d 3104.63+11.43¢ 3.3040.01%cd
8 13.8741.45bd 3122.95+12.31% 3.50+0.02¢%
10 14.50+2.33¢det 3861.0249.22f 3.7040.02¢"

The average value followed by the same letter in the same column is not significantly
different based on the Duncan multiple range test (c=0.05), AMF: Arbuscular
mycorrhizal fungi.

Table 4: Average root length and infection percentage of tomato plants
(Lycopersicon esculentum) at various doses of AMF.

AMF doses (g) Root length (cm) AMPF-infected root (%)
0 9.35+0.41* 0+0.00*

2 12.22+0.70° 25+2.00°

4 16.72+0.83% 3542.65™

6 17.10£1.00¢ 40+4.02°¢

8 18.57+1.31¢ 40+£3.500c4

10 22.42+42.01¢ 55:£3.49¢def

The average value followed by the same letter in the same column is not significantly
different based on the Duncan multiple range test (0=0.05), AMF: Arbuscular

mycorrhizal fungi.

The average value followed by the same letter in the same column is not significantly
different based on the Duncan multiple range test (0=0.05), AMF: Arbuscular
mycorrhizal fungi.
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Table 5: Average levels of flavonoids in tomato plants (Lycopersicon
esculentum) at various doses of AMF.
AMF doses (g) Flavonoid content (mg/g)
0 0.033¢

2 0.039%
4 0.043:¢
6 0.04520d
8 0.046b
10 0.053def

The average value followed by the same letter in the same column is not significantly
different based on the Duncan multiple range test (0=0.05), AMF: Arbuscular
mycorrhizal fungi.

Figure 2: The arbuscular mycorrhizal fungi-infected root of tomato

(Lycopersicon esculentum) at 70 days after planting shows internal hyphae
(a), external hyphae (b), and vesicle (c).

4. DISCUSSION
4.1. AMF Affects the Plant Growth of Tomatoes

AMF and plant symbiotic interaction is a classic example of
a mutualistic relationship that can regulate plant growth and
development [28]. It existed in the biosphere for about 400 million
years [29]. This study showed that AMF application increased plant
growth. The plant height, stem diameter, root length, leaf number, leaf
area, and fresh and dry weights of treatment plants were significantly
higher than control plants [Tables 1-3]. This study pointed out that
AMEF inoculation improved nutrient uptake into the root, especially
phosphor and nitrogen, which play a role in plant growth [30]. Nutrient
and water availability conditions in soil regulated the effect of AMF
on plant growth, which has been reported in some plants, such as
apple [31], Artemisia ordosica [32], cherry tomato [33], and Boswellia
papyrifera [28]. The positive effect of AMF inoculation occurs when
nutrients and soil water are sufficient. Conversely, if the nutrient and
water content of the soil is low, AMF will harm plant growth, such as
lower plant height and root length [33-35].

The media in this study provided sufficient nutrients and water for plants
to grow and develop. In tomato plants, AMF inoculation increased
plant growth parameters, including plant height, stem diameter, root
length, and biomass weight. The result supported findings in other
plants, such as maize [35], soybean [16], and Boswellia [28]. AMF
application formed external and internal infections and vesicles as a
mutual relationship between AMF and tomato root [Figure 1]. The
AMF-root symbiosis increased nutrient uptake in the media, especially
nitrogen and phosphor [36-38]. Either root-AMF symbiosis or the
increase of root length in AMF-inoculated tomato plants provided a
broader contact area between root and plant media so that a larger
nutrient quantity could be absorbed.

Nutrient uptake, such as nitrogen and phosphorus elements, is
needed for plant growth and development. Nitrogen is essential for
plant growth [30]. It is required for numerous biological activities,
including protein synthesis, photosynthesis, and enzyme activity.

Nitrogen is an essential chlorophyll component, capturing light
energy during photosynthesis. This process allows plants to convert
sunlight, CO,, and water into sugars and other organic compounds,
which promotes biomass synthesis and overall plant growth [28,34],
including the increase of leaf area, dry and fresh weight, and plant
high in this study [Tables 1-3]. AMF-inoculated plants possess a
higher scale of leaf [Figure 1]. The color scale of the leaf reflects the
chlorophyll and nutrients in plants, especially nitrogen, so the higher
the scale obtained, the higher the chlorophyll and nitrogen nutrients
in plants [39,40]. Phosphorus is another essential nutrient for plant
growth [34]. It participates in energy transfer and storage, synthesizing
DNA and RNA and generating adenosine triphosphate, a chemical that
supplies energy for cellular operations. Phosphorus is also essential
for root development and elongation. It increases root branching and
promotes the production of new roots [31], which supported this study
that AMF-inoculation significantly increased the root length of tomato
plants [Table 4].

AMEF inoculation can increase the production of plant growth hormones
such as auxins, cytokinins, and gibberellins, which play a role in cell
division and elongation [41-43]. Stem enlargement is affected by the
presence of the hormones auxin and gibberellins [40,44]. Cytokinins
and auxin trigger the cell wall loosening, so water enters by osmosis
and stimulates cell elongation [45,46]. Interaction between auxin and
gibberellin can spur vascular tissue development and support cell
division to increase stem diameter [47], as reported in cucumber plants
inoculated with AMF Glomus spp. that had a larger stem diameter than
plants grown without AMF inoculation [48].

The increase in the number and area of the leaf [Table 2] and fresh and
dry weight of the plant [Table 3] in AMF-inoculated plants compared
to control supported a previous study on Capsicum frutescens [49].
Plants with a larger total leaf area contribute to the increase in plant
crown, the effectiveness of photosynthesis [28], and higher total plant
biomass [50]. Plant dry weight shows the accumulation of inorganic
compounds [38]. AMF inoculation can increase the weight of biomass
of Cucumis sativus [51] through the absorption of nutrients needed
for plant growth and the photosynthesis process to produce various
compounds, which will increase plant weight in both root, stem,
and leaf organs [52]. The symbiosis between AMF and plant roots
increases nutrient absorption by the roots, providing optimum nutrition
for plants in photosynthesis and cell metabolism so that plant growth is
faster and plant biomass increases.

4.2. AMF-infected Root

AMF-infected radicle cells allowed an exchange of nutrients
between the host plant and AMF [53]. AMF inoculation significantly
increased root length and fungi-infected percentage in tomato plants
[Table 4]. AMF-infected tomato roots were characterized by vesicles
in either internal or external hyphae [Figure 2] from the germination
of spores, which absorb nutrients and water used for plant growth
and development. AMF developed hyphae within the tissue of the
root plant infected by them. AMF creates a symbiotic relationship
with plant roots, where fungal hyphae enter the cell wall and form
arbuscules, tree-shaped structures within the root cells [18]. The
hyphae are important in the nutrient exchange between the fungus and
the plant, promoting nutrient absorption from the soil and transmission
to the plant. The fungus and the plant benefit from this symbiotic
relationship, improving their growth and survival [54].

AMF-infected roots can absorb more nutrients than uninfected plants.
It aids in forming proteins, the distribution of energy throughout the
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plant, and stimulating growth and root development [52]. In addition,
AMF symbiosis with host plant roots may increase water uptake by the
external mycelium of AMF into the root system through the hyphae,
leading to increased plant growth and productivity [18,55]. The high
AMF infection in plant roots indicates successful inoculation. A 10 g
AMF inoculation that produced the highest root infection was thought
to have a better ability to absorb nutrients. The higher the concentration
of AMF, the higher the root infection and nutrients absorbed for the
growth process, especially the phosphorus nutrient [56,57]. Besides
the correlation between the level of AMF root infection and the
increase of plant growth, previous studies reported that the percentage
of AMF-infected roots increased when the plants were exposed to
environmental stress [58]. This phenomenon showed the connection
between the roles of AMF in the plant defense system to be more
tolerant of environmental stress.

4.3. Flavonoid Content

Plant secondary metabolites play a role in regulating AMF
symbiosis. Flavonoid compounds positively affect AMF growth
at the presymbiotic stage and act as a stimulant in germinating
AMF spores [59]. The significant increase of flavonoids in tomato
AMF-inoculated tomato plants was relevant to the result on yam
tuber plants [60]. The presence of AMF in plant roots can increase the
production of phenolic compounds such as flavonoids, isoflavonoids,
and tannins that have been reported [59,61]. AMF-plant symbiosis also
increased the activity of the phenylalanine ammonium lyase enzyme,
which functions in inducing resistance to pathogens, and the chalcone
synthase enzyme that plays a role in producing flavonoid compounds
in Glomus sp. plants [62].

The symbiotic relationship between AMF and tomato plants in this
study stimulated the production of flavonoids, so the flavonoid content
was higher in the AMF-inoculated plants [Table 5]. AMF inoculation
on roots can increase the biosynthesis of plant flavonoids through
several mechanisms. One of the key mechanisms is to respond to the
stimulation of AMF colonization in the root tissue by regulating the
expression of the genes involved to increase the responsible RNA that
produces flavonoids [63]. Flavonoids are the secondary metabolites
that positively impact the AMF-plant symbiosis. Flavonoids increase
AMF growth and root colonization by expanding hyphae and
mycelium so that absorption of nutrients by the root increases [61].
Nutrients provide optimum plant metabolism processes, including
producing metabolite secondary compounds, such as flavonoids, that
are also involved in acquiring and storing plant food reserves [61].

Furthermore, AMF can induce changes in plant defense responses.
Flavonoids have been shown to have antioxidant and antimicrobial
properties, and the presence of AMF can stimulate their production.
The increased defense response may lead to increased flavonoid
production [64]. The significant increase in flavonoid content in
the leaves of tomato plants inoculated with AMF showed that AMF
triggered an increase in the production of flavonoids in other parts of
the AMF-infected tissue. However, the increase in flavonoid content in
the leaves in this study needs to be further investigated whether it is due
to increased expression of genes responsible for flavonoid production
in the leaves or whether it is a flavonoid produced in the roots and
distributed throughout the plant body until it reaches the leaves.

5. CONCLUSION

AMF-inoculation significantly increased the plant growth parameters
such as plant height, root length, leaf number and area, and biomass

in tomato plants. A 10 g of AMF treatment produced the best growth
of tomato plants as indicated by the highest average for all growth
parameters observed in this study, including plant height (78.93 cm),
stem diameter (1.35 cm), number of leaves (14.50), total leaf area
(3861.02 cm?), leaf color scale leaves (3.7), fresh weight (15.92 g),
dry weight (1.24 g), root length (22.42 cm), and root infection
percentage (55%). The AMF-root symbiotic stimulated the production
of flavonoids, resulting in higher flavonoid content in plants that
are inoculated with AMF. A dose of 10 g AMF produced the highest
total flavonoid content (90.053 mg/g) in leaves of tomato plants
(L. esculentum L. var. Niki F1. The application of AMF triggered
an increase in the production of flavonoids in other parts of the
AMF-infected tissue, such as in the leaves. It needs further study
whether it was distributed from the root or produced in the leaves.
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