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Abstract: Common bean (Phaseolus vulgaris L.) is economically one of the major
vegetable crops in Egypt for local consumption as well as for the exportation. The
over-use of chemical fertilizers such as NPK negatively affects soil properties making
it unsuitable for raising crop plants. The intensive use of these inputs has also resulted
in serious health and environmental hazards. For these reasons, biofertilizers used to
replace chemical fertilizers. A pot experiment was carried out to explore the effect of
0% NPK, 25% NPK & 100% NPK in combination with arbuscular mycorrhizal fungi
(AMF) on P. vulgaris growth during vegetative stage. As compared to —v control value,
the application of AMF significantly increased growth parameters (at least 117% root
length, 110 % shoot length, 117% fresh &dry weight, and 104% water percentage/
plant), photosynthetic pigments (at least 118%  total pigments), carbohydrates
fractions(at least 160% total carbohydrate), nitrogen, fractions (at least 135%), total
protein (at least 135%) and some elements (N “at least 300%”, P ( at least 457%) & K)
of common bean plants grown at 25% NPK and 100% NPK; especially the former.
Such stimulations were positively linked with the mycorrhizal colonization in the

common bean root tissue.
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1.Introduction

In recent years, legumes consumption in
particular, dry beans have increased in many
parts of the world due to high nutritional value.
The population increase along  with
desertification has reduced the agricultural
production in Egypt leading to food shortage
[42].

Common beans are considered as a good and
cheap source for protein, trace minerals such as
molybdenum and iron [50].

N, P as well as K enhance plant ability to
resist both biotic and abiotic stresses [67].
However, their excessive use not only useless
for cultivated plants but also, they cause soil
degradation and pollution of underground
water.  Chemical fertilizers and their
exploitation resulted in air and groundwater
pollution by water bodies being eutrophised
[74].

Chemical fertilizers could not be totally
avoided but the emerging use of biofertilizers
beside them lead to the intended integrated
nutrient management to improve crop Yyields
through environmentally friendly way [16].
Biofertilizers or bio-stimulants refer to the
fertilizers that contain plant growth promoting
micro-organisms or their products to increase
the availability and uptake of mineral nutrients
for plants [70].

AM fungi caused an enhancing in plant
water and nutrient uptake [26]. The most
effective advantage of AM fungi is their ability
to scavenge phosphorus available through their
hyphae, which have large surfaces on which the
extra radical hyphae act as a bridge between the
plant roots and the soil [41, 11].

Mycorrhizal hyphae penetrate the walls of
root cortex cells to form a common mycorrhizal
network within and between plant roots that
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serves as the key nutrient exchange sites
between the plant and the champignon [47, 62].

The combined use of AMF along with
optimized dose of NPK chemical fertilizer
could be the appropriate integrated nutrient
2.Material and method:

Plants used and growth conditions:

Pure and homogenous seeds of P. vulgaris
var. Nebraska were supplied by the Agricultural
Research Center, Ministry of Agriculture, Giza,
Egypt. The chemicals utilized in this
investigation were 25% NPK: (0.3g N, 0.4g P
and 0.1g K)/pot and 100% NPK: (1.2g N, 1.6g
P and 0.4g K)/pot.

Time course of experiment:

A homogenously-sized lot of P. vulgaris var.
Nebraska (beans) homogenous seeds were
subjected to surface sterilization in 0.01%
HgCl, solution for 3 minutes. Before sowing,
the seeds washed thoroughly with tap water.

The seeds were then divided into two groups
as the following;

1) The seeds under three levels of NPK
(nitrogen, phosphorous and potassium) fertilizers
100%NPK and 25%NPK as well as 0%NPK to
serve as —ve control.

2) The seeds under the three levels of NPK
fertilizers (0%NPK, 25%NPK and 100%NPK) in
addition to arbuscular mycorrhizal fungi for each.

Half of the pots received arbuscular
mycorrhizal inoculum at the rate of 10 g of
trapped soil (about 50 spores / one gram soil)
and 0.5 g of sudan grass infected roots (M =
70%) colonized by stock culture of mycorrhizal
fungi per pot. The inoculum was placed 5 cm
below garlic cloves before sowing to produce
mycorrhizal treatment. Non-mycorrhizal plants
received equal amount of autoclaved inoculum
to produce the same nutrients without
mycorrhizal propagules.

P. wulgaris var. Nebraska seeds were
cultivated at 3 December 2018. The pots (five
seeds/pot) were kept in field; at the open garden
of Faculty of Science Mansoura University,
under normal day/night conditions and irrigated
when required with equal amounts of tap water.

The collected samples at the vegetative stage
were used for assessment of growth parameters
(shoot length¢ root depth, plant fresh & dry
weights and plant water percentage)« as well as

management practice. This experiment aims to
evaluate the response of P. vulgaris plant to
fertilization with 0% NPK, 25% NPK & 100%
NPK plus AMF, during vegetative stage.

some metabolic components; pigments,
carbohydrates constituents, nitrogen fractions,
total nitrogen, some anti-oxidant enzymes
(polyphenol, peroxidase & catalase), some
elements (N, P & K) in addition to evaluation
of (VAM) inoculum.

Analysis of the data was carried out by least
significant difference (L.S.D) test at probability
of 0.05. ANOVA analysis was done with the
IBM SPSS-20 statics software [63].

1-Estimation of photosynthetic pigments:

Leaf pigments chlorophylls and carotenoids
were determined by using spectrophotometer
according the method adopted previously [8]
for chlorophylls and carotenoids [32] as
adopted by [38].

2-Estimation of carbohydrates:

The methods used for extraction of different
carbohydrate fractions were essentially those of
[73] and [29]. The contents of glucose were
estimated by the O-toluidine procedure of [22]
and modified by [52]. Sucrose content was
determined using modification of the
procedures of [29]. The total soluble sugars in
plant extracts were estimated by the anthrone
reagent according to modification of the
procedures of [73]. The method used for
estimation of polysaccharides (starch) in the
present study was as described previously [65].
Total carbohydrates were calculated as the
totaling of the amount of total soluble sugars
and polysaccharides of the same sample.

3-Estimation of nitrogenous constituents:

The method of extraction was essentially
that adopted by [72]. Ammonia-N fraction was
measured spectrophotometrically using
Nessler's reagent [17] that modified by [46].
The method used for estimation of amide-N
was that recommended by [46]. The method
used for estimation of amino-N in the present
study was designed by [45]. Protein extraction
and determination in the plant extract was
determined spectrophotometrically according to
[12]. The total nitrogen was calculated by
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Kjeldahl's process of semi-micropropagation
[51] and described by [30].

4-Estimation of  antioxidant
activity:

Fresh tissue (0.2 g) were homogenized and
extracted according to [7]. POX activity was
assayed by monitoring the increase in the
absorbance at 420 nm [18]. PPO activity was
assayed as the increase in absorbance at 420 nm
due to the formation of purpurogallin [18].
Catalase activity was assayed by the method of
[59] that modified by [25].

5- Estimation of elements:
Estimation of phosphorus:

In presence of a reducing agent, this method
relays on the formation of a blue color complex
of phosphate and molybdic acid following the
method of [40] as described by [33] and
adopted by [30].

Estimation of K:

For K estimation, a known dry matter was
digested according to the method described
previously [14].

6-Evaluation of
mycorrhizal inoculums:

Isolation of Mycorrhiza:

A mixture of arbuscular mycorrhizal (AM)
spores, extracted from the rhizosphere of
common bean plants in Dakhalia region by
using the wet sieving and decanting technique
[23].

Multiplication of VAM inoculums:

The collected spores were surface sterilized
as described by [3] to eliminate carryover of
contaminating microorganisms. These spores
were inoculated in onion seedlings (Allium
cepa) (as standard) planted in sterilized plastic
pots (30 cm in diameter) filled with sandy clay
soil. The plants were watered when necessary.
After three months of planting, the spores were
extracted as described before. Inoculums from
it can be used to establish a large number of
stock plants to provide inoculums for further
experiments. Subsequent inoculation of stock
can be done with small amount of soil from the
purified cultures. These form inoculums rapidly
produce new infections.

enzymes

vesicular-arbuscular

Staining of VAM infected root:

The roots of common bean roots were gently
detached and washed several times by tap
water. Then the roots were cut into small
segments (0.5-1.0 cm) and heated at 900C for
45 min., in 10% KOH to remove host cells
cytoplasm and nuclei. Root pieces were then
immersed in 0.05% trypan blue (Sigma) in
lacto-phenol [49] for 15 min. at 90°C. After
removing excess stain, 30 randomly selected
root segments were mounted in Lacto-glycerol,
squashed and microscopically examined.

Estimation of AM Infection:

The rate of AM infection was
microscopically estimated according to the
method of [66]. This method calculates three
parameters of infection as follows:

F: Frequency of root colonization.

M: Intensity of cortical infection.

A: Arbuscule frequency in roots.
Statistically Analysis:

Data were subjected to (stat graphic- vers-4-2
Display ANOVA), followed by mean separation
using the LSD at P<0.05

Results and discussion
Changes in growth parameters:

The changes in the determined physical
growth parameters of P. vulgaris plant, at the
vegetative stage, in response to different
treatments are presented in Tables (1 & 2).

The shoot length, fresh and dry weight, root
length and fresh and dry weight of P. vulgaris
increased significantly in response to the used
treatments. On the other hand, the shoot water
percentage of P. vulgaris plant increased
significantly in response to treatment with
100% NPK+AMF and non-significantly
increase with all treatments except, in case of
treatment with 100% NPK where a non
significant decrease was observed, as compared
to —v control value. Concerning the root water
percentage, of P. vulgaris plant non
significantly increase with the used treatments
was detected except, in case of treatment with
25% NPK+AMF where a non-significant
decrease was observed, as compared to -v
control value.

In the majority of cases, the application of
25% NPK+AMF was the most effective
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treatment as compared to other treatments, on
the other hand, the application of recommended
dose 100% NPK was more effective than other
treatments (See tables 1 & 2). Other study
showed that the AMF are the most important
symbiotic association for the majority of plants
that improves their nutrient content, growth,
and productivity of the host plants [27, 10].
And this could be attributed to the improvement
of P and N by the interaction between plant
roots and their hyphal networks. This response
pattern for mycorrhizal infection in low P soils
is fully consistent with previous studies [4, 60,
55].

AMF are biotrophic in nature which
enhances plant nutrient status through
symbiotic association with the living plant root
system. In this mutualistic symbiotic
relationship, AMF provide phosphorus and
other nutrients for the plant in return for
photosynthesis [53].

AMF form a symbiotic association with
higher plants that facilitating nutrient uptake of
phosphorus, zinc, copper, etc. Phosphorus plays

an important role in plant metabolism,
particularly in  cell  division, growth,
photosynthesis, sugar breakdown, nutrient

transport and metabolic pathway regulation
[62].

Colonization of plant roots by AMF
significantly increased phosphorus and nitrogen
uptake in the plant. AM fungi's most prominent
contribution was by extra-radical mycorrhizal
hyphae [42].

Changes in photosynthetic pigments:

The changes in photosynthetic pigments
(chlorophyll a, chlorophyll b, carotenoids, total
chlorophylls, chlorophyll a/b and total
pigments) of P. vulgaris plant, at the vegetative
stage, in response to different treatments are
presented in Table (3).

In relation to the -ve control value, the
chlorophyll a, carotenoids, total chlorophylls
(a+b) and total pigments contents of P. vulgaris
plant significantly increased in response to the
used treatments, except for the non significant
decrease which detected in case of treatment
with 100% NPK in chlorophyll b and with 25%
NPK+AMF and  100%NPK+AMF  for
chlorophyll a / b fraction, as compared to —v
control value.

In the majority of cases, the application of
25%NPK+AMF was the most effective
treatment as compared to the other treatments,
on the other hand, the application of
recommended dose 100% NPK was the second
effective (See tables 3 & 4). In this concern, the
effects of mycorrhizal fungi on increasing of
chlorophyll content in plants may be due to
increase the uptake of phosphorous and
photosynthetic activity of the plants [35]. Some
species of mycorrhizae caused an increase of
the chlorophyll a, b and total chlorophyll in
Pogostemon patchouli [54].

Common bean plants inoculated with
mycorrhizal fungi showed a significant increase
in photosynthetic pigments content, this could
be attributed to greater rate of photosynthesis in
inoculated plants due to the increased content
of nitrogen and magnesium (major components
of chlorophyll molecules) in mycorrhizal
plants. According to [39] who have been stated
that the mycorrhizal fungi can be attributed to
increase Mg and Fe uptake which are essential
for chlorophyll biosynthesis.

Changes in carbohydrate contents:

Glucose, sucrose, total soluble sugars,
polysaccharides and total carbohydrates of P.
vulgaris plant, at the vegetative stage of
growth, in response to different treatments are
presented in Table (4).

Throughout the vegetative stage of plant
growth, a general significant increase above the
-ve control levels were observed for glucose,
sucrose, polysaccharides and consequently total
carbohydrates content in P. vulgaris plant in
response to the used treatments. Concerning the
total soluble sugars content of P. vulgaris plant,
this parameter increased significantly in
response to 100% NPK treatment but, non
significant increases were detected in response
to the other used treatments. The increase in
carbohydrate fractions for AMF-treated plants
might be explained as a response of plants to
modulate its photoassimilates toward AM
roots to sustain intraradical as well as extraradical
mycelia.

Bago et al, [9] reported that the central to
the flow of carbon in the AM symbiosis may be
the glyoxylate cycle. In this study, using *C3
to analyze the structural carbohydrates provided
to AM suggested that the provided glycogen
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performs four roles in AM symbiosis; host
sequestration of hexose; long-term storage of

spores;  translocation  from intra-radical
mycelium to extra-radical mycelium; and
buffering for intracellular hexose levels

throughout the life cycle.

AMF have been shown to act as improving
to the soil structure [44] and have a great
importance due to their good capability to
increase the plant growth and yield through
efficient nutrient uptake [2, 68].

Changes in nitrogen content:

The changes in ammonia-N, amino-N,
amide-N, total proteins and total-N of P.
vulgaris plant, at the vegetative stage of
growth, in response to different treatments are
presented in Table (5).

Throughout the vegetative stage of plant
growth a significant increase above the -ve
control levels, was observed for ammonia-N,
amino-N, amide-N, total proteins and total-N
content in P. vulgaris plant in response to the
used treatments.

Dumas et al, [19] reported that protein
content increased in Nicotiana tabacum and
Allium cepa roots in response to inoculation
with AMF.

The total protein content of mycorrhizal
infected common bean plants compared with
non mycorrhizal plants was  greater
significantly. These findings are in harmony
with the results of [57] who stated that the total
carbohydrates and total protein content
increased in mycorrhizal pea plants in the
leaves and seeds comparing to control
treatment and [20] who reported that the crude
protein and carbohydrate content of soybean as
well as dry matter in all treatments were
increased significantly in mycorrhizal plants
when compared to other non-mycorrhizal
treated plants.

Changes in anti-oxidant enzymes activity:

The changes in the activity of the anti-
oxidant enzymes (polyphenol, peroxidase and
catalase) of P. vulgaris plant, during vegetative
stage, in response to different treatments are
presented in Table (6).

In relation to the —ve control value, the
polyphenol, peroxidase and catalase enzymes
activity of P. vulgaris, a general significant

decrease in response to the used treatments was
detected except, in case of treatment with 100%
NPK+AMF where a non significant increase
was detected.

Stress conditions lead to the accumulation of
ROS and consequently antioxidant enzymes are
the defending compounds that actively
participate in the detoxification of ROS such as
superoxide and H,O, [21, 34]. Catalase for
example is involved in scavenging H,0O, [31]
and thus contributes to the plant defense
mechanism against oxidative stress [24, 15].

AMF can retared the level of reactive
oxygen species (ROS) by enhancing the
activities of antioxidant enzymes (SOD, POD
and CAT) under stressful conditions [75, 71].
Furthermore, it has been reported that the
Glomus mosseae stimulated the accumulation
of enzymes and amino acids resulting in
resistance development of the host plants. He
also suggested that Glomus mosseae is known
to stimulate the development of the enzymes
and the accumulation of arginine, which
produces host plant resistance [64].

Changes in some elements content (N, P and
K):

The change in N, P and K content of P.
vulgaris plant, at the vegetative stage, in
response to different treatments are presented in
Table (7). It is apparent from the tabulated data
that, N and P content of P. vulgaris increased
significantly in response to the used treatments,
as compared to the -—ve control value.
Throughout the vegetative stage of plant
growth a non significant increase, in general
above the -ve control levels, was observed for
K content in response to the used treatments of
P. vulgaris plant.

AMF stimulates the absorption of nutrients
leading to an increase in dry matter, typically
representing several increases for plant species
with  high mycorrhiza dependency [48].
Furthermore, in harmony with [37, 5] who
stated that nutrients were taken up by the
hyphae to the plants, AMF treatment led to a
very efficient uptake and mobilization of
phosphate, nitrogen, potassium, magnesium and
other elements which were transported to the
plant.

These results are confirmed by [36] who
reported that nutrients were absorbed by the
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plant via AM hyphaea, which lead to a very
efficient mobilization and uptake of phosphate,
nitrogen, potassium, magnesium, copper, zinc,
boron, sulphur and other elements that were
transported to the plant.

Mycorrhizal colonization:

Mycorrhizal colonization as frequency of
root colonization (F%), intensity of cortical
colonization (M%) and arbuscules frequency in
roots (A%) are given in Table (8). The results
showed that, the level of mycorrhizal root
colonization continued to increase with the
increase in plant growth in the used treatments
and vesicles were showed in colonized root. At
the same time the mycorrhizal infection were
significantly reduced by increasing the
concentration of NPK fertilizers at 100%
concentration while significantly increased at
25% and 0% concentrations of NPK fertilizers.
Thus, it could be concluded that the high doses
of chemical fertilizers negatively affect AMF
colonization. In low amount of added chemical
fertilizer, mycorrhizal fungi were able to
increase the root infection significantly.

Many studies showed that, the increased
levels of P in soil generally decrease the
colonization of plant roots by vesi- cular-
arbuscular mycorrhizal (VAM) fungi [1]. Also,
it has been shown that the control of
mycorrhizal colonization is linked to P in the

host plants [43]. Moreover, [58] it has been
reported that the use of VAM led to an increase
in yield and reduced 25% of the used NPK..
The intensity of mycorrhizal colonization of
common bean plants was retarded gradually
with increasing NPK concentrations in the soil.
However, a significant increment was observed
in common bean plants grown either in 50% or
75% concentration of NPK compared with
other concentrations.

AMF can stimulate the nutrient uptake
leading to the yield significant increase. This
result supports the findings of previous studies
[61, 13, 56] those indicated that increased soil P
generally decrease AMF development.

In addition, these results are in agree with a
previous study that concluded root%
colonization increased in response to fertilizer
application in all the used treatments [6]. Thus,
the high conc. of chemical fertilizers caused
antagonistic interaction with  mycorrhiza.
Further studies supported this finding [69, 28].

In conclusion: From the aforesaid results,
this study confirmed that co-evolution between
AMF and P. vulgaris plants stimulate the
determined parameters under the used NPK
fertilization especially 25% NPK and thus the
bio-fertilizer (AMF) could replace the chemical
fertilizer (100% NPK).

Table (1): The effect of arbuscular mycorrhizal fungi (AMF) on growth parameters of P. vulgaris

during vegetative stage.

Parameters Shoot Length Shoot Fresh Weight Shoot Dry Shoot Water
NPK (%) Mycorrhizal status (cm) (9)/Plant Weight (g)/Plant Percentage (%)

0 - AMF(-v control) 12.93 3.47 0.37 89.24

+ AMF 14.40* 5.40* 0.53* 90.12

25 - AMF 13.70 5.93* 0.53* 91.00

+ AMF 15.70* 6.60* 0.63* 90.39

100 AMF- 16.03* 7.03* 0.80* 88.62

+ AMF 14.33* 5.47* 0.37 93.15*

Least significant difference (LSD) increase or decrease at p<0.05
Table (2): The effect of arbuscular mycorrhizal fungi (AMF) on growth parameters of P. vulgaris

during vegetative stage.

Parameters

NPK Mycorrhizal Root Length R_’oot Fresh Root Dry Weight Root Water
(%) status (cm) Weight (g)/Plant (9)/Plant Percentage (%)
0 - AMF(-v control) 27.30 0.60 0.17 72.22
+ AMF 34.47* 1.20* 0.23 80.26
25 - AMF 32.83* 1.43* 0.30 79.36
+ AMF 38.07* 1.57* 0.50* 65.17
100 AMF - 36.48* 2.53* 0.50* 79.96
+ AMF 32.20* 0.90 0.20 76.33
Least significant difference (LSD) increase or decrease at p<0.05
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Table (3): The effect of arbuscular mycorrhizal fungi (AMF) on photosynthetic pigments (mg/g

fresh weight) of P. vulgaris during vegetative stage

Parameters Chla Total

'El(;)l)( Mycorrhizal status Chla | Chlb | Carotenoids +Chl b Chla/Chlb Pigments
0 - AMF(-v control) 0.75 0.56 0.29 1.31 1.33 1.60
+ AMF 0.92* | 0.60 0.35* 1.53* 1.54* 1.88*
25 - AMF 0.98* | 0.71* 0.39* 1.69* 1.38 2.08*
+ AMF 1.17* | 0.95* 0.56* 2.11* 1.24 2.67*
100 AMF - 1.15* | 0.52 0.45* 1.68* 2.22* 2.13*
+ AMF 0.97* | 0.85* 0.49* 1.83* 1.14 2.32*

Least significant difference (LSD) increase or decrease at p<0.05

Table (4): The effect of arbuscular mycorrhizal fungi (AMF) on carbohydrates contents (mg/g dry
weight) of P. vulgaris during vegetative stage.

NPK Parameters Glucose Sucrose Total Soluble | Polysaccha Total
(%) Mycorrhizal status Sugars rides Carbohydrates
0 - AMF(-v control) 7.12 27.24 40.11 2241 96.88
+ AMF 29.09* 54.91* 48.58 46.38* 178.97*
25 - AMF 13.62* 46.22* 47.62 25.47 132.93*
+ AMF 39.77* 75.29* 52.12 63.36* 230.54*
100 AMF - 42.09* 67.03* 70.79* 59.80* 239.71*
+ AMF 19.19* 40.54* 44,51 50.00* 154.24*

Significant increase or decrease at 0.05 LSD.

Table (5): The effect of arbuscular mycorrhizal fungi (AMF) on

weight) of P. vulgaris during vegetative stage.

nitrogen fractions (mg/g dry

Parameters N- N-amide N-amino Total-N Total Protein
NPK (%) Mycorrhizal status ammonia

0 - AMF(-v control) 5.92 1.69 31.18 259.00 161.88

+ AMF 12.35* 4.05* 82.09* 360.00* 225.00*

25 - AMF 11.22* 3.70% 64.08* 385.00* 240.63*

+ AMF 19.71* 5.61* 97.73* 390.00* 243.75*

100 AMF - 23.34* 8.18* 106.07* 420.00* 262.50*

+ AMF 10.41* 2.86* 56.11* 350.00* 218.75*

Least significant difference (LSD) increase or
decrease at p<0.05

Table (6): The effect of arbuscular mycorrhizal fungi (AMF) on anti-oxidant enzymes activity (u
mole/g fresh weight/min) of P. vulgaris during vegetative stage.

Parameters Polyphenol Peroxidase Catalase
NPK (%) Mycorrhizal status
0 - AMF(-v control) 4.05 1.84 8.96
+ AMF 2.37* 1.71 4.60*
25 - AMF 3.23* 1.57* 8.19
+ AMF 1.45* 1.56* 2.25%
100 AME - 2.53* 1.60* 4.08*
+ AMF 4.06 2.42* 11.87*
Least significant difference (LSD) increase or decrease at p<0.05
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Table (7): The effect of arbuscular mycorrhiz

al fungi (AMF) on some elements contents (N, P and K) (mg/g dry weight) of P. vulgaris during

vegetative stage.

Parameters N P K
NPK (%) Mycorrhizal status

0 - AMF(-v control) 1.00 0.35 0.37

+ AMF 7.00* 2.03* 0.38

25 - AMF 3.01* 1.75* 0.39

+ AMF 11.01* 2.80* 0.44

100 AMF - 10.02* 3.08* 0.51

+ AMF 4.02* 1.61* 0.36

Least significant difference (LSD) increase or decrease at p<0.05

Table (8): Effect of NPK fertilizers on the level of mycorrhizal colonization (F%), intensity of
mycorrhizal colonization (M%) and arbuscular frequency (A%) of P. vulgaris during vegetative

stage.
Parameters F% M% A%
NPK (%) Mycorrhizal status
0 - AMF(-v control) 0.00 0.00 0.00
+ AMF 90.00* 11.80* 9.30*
25 - AMF 0.00 0.00 0.00
+ AMF 90.00* 23.40* 18.70*
100 AMF - 0.00 0.00 0.00
+ AMF 70.00* 11.00* 8.60*
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