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Abstract: In order to supply of high-quality produce of green bean and, to achieve this efficiently,

growers need to tune their fertilization programs to meet plant needs particularly under new reclaimed

land conditions. Therefore this work investigates the efficiency of using micronutrients or amino acids

mixed with some micronutrients to improve growth and production of green bean (Phaseolus vulgaris,

L.) cv. Pulista. Green bean grown plants were sprayed twice at three and six weeks from planting

with Manni-Plex, a sugar alcohol formulation containing (0.2% B, 0.3% Iron, 3.2% Mn, 2% Zn and

5% N) or Amino-green, a mixture of amino acids and micronutrients (15% amino acids, 2.9% Fe,

1.4% Zn and 0.7% Mn) in concentrations of 1.0 and 2.0 cm /l for the two compounds. Data showed3

that the highest concentration of Manni-Plex and the lowest concentration of Amino-green improved

growth parameters i.e. plant height, number of leaves and fresh and dry weights meanwhile number

of branches was not significantly affected. Pod yield was positively correlated with the applied

concentration of the two substances with the highest effect recorded with 2cm3/l Manni-Plex. Pod

quality particularly protein contents responded more positively to Amino-green application while fiber

contents responded negatively to all applied treatments.
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INTRODUCTION

The Egyptian agricultural map is being redrew by the fast expansion in reclaimed lands which is expected

to increase the inhabited area from 5.5% during 1980 to 25% in 2017 (Egyptian yearbook, 2007). This

expansion is taking place in areas which soil is characterized by poor structure and fertility. This is considered

when fertilization programs are designed for crops grown in such areas. However, growers are more often

faced with nutrient deficiency in particular of that of micronutrients such as Fe, Zn, Mn, Cu and Mo. This

problem arises from the fact that growers depend on the presence of those micronutrients as traces in the

macronutrient fertilizers and/or in organic fertilizers. Although the traces of those micronutrients may be enough

for plant needs, the conditions of the soil (i.e pH level, presence of Ca CO3) may work in one way or another

to make them in an unavailable form for plant roots (Fageria et.al., 2002). Therefore foliar application of

micronutrients is usually practiced. Plant micronutrients, which comprise Fe, Mn, Cu, Mo, Zn, B, Cl and Ni,

are required by plants in very low concentrations for adequate growth and reproduction. However, despite their

low concentrations within the plant tissues and organs, micronutrients are of equal importance to macronutrients

for the nutrition of plants. According to Kirkby and Römheld (2004) in these lower concentrations,

micronutrients are fundamental for the growth and development, acting as constituents of cell walls (B) and

membranes (B and Zn), as constituents of enzymes (Fe, Mn, Cu and Ni), of activation of enzymes (Mn and

Zn) and in photosynthesis (Fe, Cu, Mn and Cl). Zn2+ is required for RNA splicing (Shomron et al., 2002).

Sharma (2006) reviewed the phenomenal progress that has been made in our understanding of the several and

diverse ways in which micronutrients alter or regulate the functioning of plants and produce a wide array of

responses enabling quantitative and qualitative changes in plant yield.

Inadequate micronutrient status of crops which is growth limiting, and which may go unrecognized, has

not only a direct effect on crop development but reduces the efficiency of use of the macronutrient fertilizers.

Additionally, micronutrients (Cu Mn, Zn and B) are particularly involved in the reproductive phase of plant

growth and hence in determining the yield and quality of the harvested crop.

Since micronutrients are involved in many physiological processes, their deficiencies may lead to

impairment and/or reduction in synthesis of some important compounds such as amino acids. It follows that

supplying growing plants with readily available amino acids may compensate for such deficiencies and/or push
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for better growth even if adequate amount of micronutrient are available in the root zone. Amino acid

application has been proved to improve the growth and production of different vegetable crops (Fawzy, 2007)

as well as alleviating the negative effects of some environmental stress such as salinity (Abdel-Latif, 1995;

Hafez, 2001; Neeraja et al., 2005 and Tantawy et al., 2009).  

Therefore this work was designed to investigate the effect of foliar spray of a mixture of micronutrients

in comparison with foliar spray of amino acids on the growth, production and quality of green bean crop. 

 

MATERIALS AND METHODS

A field experimental design was carried out at Nubaria experimental station of the National Research

Centre, at EL-Behira Governorate, Northern Egypt, during two successive seasons 2008 and 2009 to study the

effect of foliar application of two supplementary fertilizers namely Mani-Plex, a sugar alcohol formulation

containing (0.2% B, 0.3% Iron, 3.2% Mn, 2% Zn and 5% N) or Amino-green, a mixture of amino acids and

micronutrients (15% amino acids, 2.9% Fe, 1.4% Zn and 0.7% Mn) in concentrations of 1.0 and 2.0 cm3/l

for the two compounds. The foliar spraying took place after three and six weeks from sowing.

Seeds of green bean plants (phaseolus vulgaris L.) cv. Pulista were sown in the first week of April, 2008

and 2009. Seeds were sown on two sides of ridges, ridges was 80 cm width and 4 m length and 10 cm apart.

Each plot included 4 ridges and the plot area was 12.8 m .2

The soil type of the experimental site was sandy soil and the physical and chemical analyses are presented

in Table (1). The standard agricultural practices required for bean production were applied as commonly

followed in the area and as recommended by the ministry of agriculture. 

Data recorded:

Vegetative growth: A random sample of 5 plants from each block was taken at 45 days after sowing and

the following vegetative characters were recorded: plant height, number of leaves and number of branches as

well as fresh and dry weights of whole plant.

Pods yield: At harvest stage the mature pods of bean for each experimental block were collected along

the harvesting season and the total pods yield was recorded as ton/fed.

Pods quality: Random sample of 50 pods from each block was taken and the physical properties (average

pod weight and pod length) were recorded.

Chemical constituents: Pod content of N, P, K, total protein, chlorophyll and fiber contents were recorded

in green bean pods. N, P and K- content were determine according to the methods mentioned by Black (1965),

Troug and Mayer (1939) and Brown and Lilleland (1946), respectively. The protein percentages in pods were

accounted by multiplying nitrogen content by 6.25. However, Total chlorophyll content in leaves was measured

as SPAD units using Monitor chlorophyll meter (SPAD 501). Fibers percentage in pods was determined

according to Rai and Mudgal (1988).

The experiment layout was a complete randomized block design with three replicates and the obtained data

were statistically analyzed according to the method described by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Data in Table (2) illustrates the response of green bean plants to different concentrations of foliar spray

of micronutrients or amino acids. It was clear that plant height responded differently to the application of

Manni-Plex and amino acid application where the response was positively and significantly correlated with the

applied concentrations of Manni-Plex meanwhile the higher concentration of amino acid application failed to

have any significant positive effect on that parameter in both seasons. The highest effect was observed with

the highest concentration of Manni-Plex application. Although similar trend was observed in the number of

leaves, inconsistence differences were observed in the two seasons. Number of leaves was positively and

significantly affected by the foliar applications of both compounds although the difference was not significant

with the highest concentration of amino acids in the second season. The highest concentration of Manni-Plex

had the highest effect on number of leaves in the second season while it was not significantly different than

the lower concentration of amino acid application. On the other hand, number of branches per plant was not

significantly affected by any of the applied treatments. Plant fresh and dry weights showed positive and

significant responses to the applied treatments with the highest effect recorded with the highest application of

Manni-Plex followed by the lower concentration of amino acids. In both seasons, the highest concentration of

amino acids failed to significantly affect those two parameters. 
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Yield (Table 3) responded positively and significantly to all applied concentrations except the lowest

concentration of amino acids which was significantly not different than control. The increment in pod yield

was the highest with the highest concentration of Manni-Plex which increased yield by 17% compared to

control treatment.

Yield quality (Table 3) in terms of pod length was not significantly affected by the applied treatments

although there was a tendcy to be longer compared to control treatment. On the other hand other quality

parameter such as individual pod weight was significantly affected by all foliar spray treatments with the

significant highest positive effect recorded with the highest concentration of amino acid application. As

expected, protein content in the pods recorded the highest values in the treatments of amino acids applications

which were higher compared to all other treatments. Manni-Plex had a significant positive effect on this

parameter only in the first season compared to control. Regarding fiber contents, all foliar treatments

significantly decrease this parameter in the second season while the only significant difference recorded with

the amino acids treatments in the first season compared to control.

Chemical analysis of the leaves (Table 4) revealed that all foliar applications resulted in higher chlorophyll

contents compared to the control and no significant differences were recorded among Manni-Plex and amino

acids treatments. On the other hand, N, P, and K contents increased significantly as a result of foliar

applications of both amino acids and Manni-Plex with the highest contents recorded in the highest

concentration of amino acids treatment. Meanwhile, Fe, Zn and Mn contents increased significantly with the

foliar spray of Manni-Plex and amino acids treatments with the highest effect recorded with the highest Manni-

Plex concentration.

Table 1: Physical properties and chemical analysis of the experimental soil.

Physical properties Chemical analysis

Sand 90.08 Ca (M eg/L) 7.02

Clay 9.26 M g (M eg/L) 0.527

Silt 0.66 Na (M eg/L) 0.982

Texture Sandy K (M eg/L) 0.31

3 F.C. % 16.57   HCO (M eg/L) 1.3

W. P. % 5.25 Cl (M eg/L) 0.566

E. C. (M /moh) 1.7

pH 8.2

Table 2: Growth and production parameters of green bean crop as affected by different foliar application of M aniPlex (micronutrients

with N) or Aminogreen (amino acids mixed with micro nutrients) during the growing seasons of 2008 and 2009.

First Season

--------------------------------------------------------------------------------------------------------------------------------------------------

Treatments Plant height(cm) No. Leaves No. Branches FW(g) DW(g) Chlorophyll content

Control 35.22 9 6 18.51 3.42 33.17

M aniPlex 1cm 36.5 14 6 16.85 5.29 35.76

M aniPlex 2cm 51.33 15 6 39.23 9.18 35.98

Aminogreen 1cm 45.37 16 7 26.21 4.95 35.48

Aminogreen 2cm 34.88 12 6 15.05 3.84 35.87

LSD 3.14 1.35 NS 8.09 1.23 1.05

Second Season

Control 34.5 10 6 15.11 3.65 32.16

M aniPlex 1cm 38.67 17 5 24.7 6.12 33.45

M aniPlex 2cm 43.38 21 6 39.72 10.38 34.12

Aminogreen 1cm 47.15 13 5 24.26 5.15 33.57

Aminogreen 2cm 36.12 12 6 15.37 3.39 34.66

LSD 3.32 3.16 NS 6.56 3.15 1.11

Table 3: Pod production and quality parameters of green bean crop as affected by different foliar application of M aniPlex (micronutrients

with N) or Aminogreen (amino acids mixed with micro nutrients) during the growing seasons of 2008 and 2009. 

First Season

--------------------------------------------------------------------------------------------------------------------------------------------------

Treatments Pod Yield(ton/fed.) Pod length(cm) Pod weight(g) Protein(%) Fiber(g/100g FW)

Control 4.68 11.15 3.02 7.63 1.24

M aniPlex 1cm 5.63 12.35 3.42 8.44 1.21

M aniPlex 2cm 6.14 13.14 3.79 8.94 1.17

Aminogreen 1cm 4.94 13.21 3.75 11.63 1.11

Aminogreen 2cm 5.20 13.08 3.91 12.44 1.11

LSD 0.25 NS 0.05 0.5 0.12
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Table 3: Continued.

Second Season

Control 4.52 11.25 2.88 8.38 1.25

M aniPlex 1cm 5.10 12.76 3.35 8.63 1.21

M aniPlex 2cm 5.71 13.25 3.54 8.69 1.13

Aminogreen 1cm 4.38 13.18 3.66 11.56 1.14

Aminogreen 2cm 4.94 13.22 3.86 12.63 1.14

LSD 0.22 NS 0.14 0.81 0.03

Table 4: Nutrient contents of green bean plants as affected by different foliar application of M aniPlex (m icronutrients with N) or

Aminogreen (amino acids mixed with micro nutrients) during the growing seasons of 2008 and 2009.

First Season

--------------------------------------------------------------------------------------------------------------------------------------------------

N P K Fe Zn M n

% PPM

Control 1.22 0.86 1.56 623 42.14 14.87

M aniPlex 1cm 1.35 0.89 1.52 816 43.99 16.92

M aniPlex 2cm 1.43 1.05 1.67 856 47.12 18.15

Aminogreen 1cm 1.86 1.09 1.78 684 43.46 16.39

Aminogreen 2cm 1.99 1.27 1.78 757 44.37 16.98

LSD 0.08 0.07 0.09 14 0.43 0.32

Second Season

Control 1.34 0.96 1.61 734 43.55 14.36

M aniPlex 1cm 1.38 0.98 1.63 861 47.12 17.64

M aniPlex 2cm 1.39 1.05 1.62 889 50.47 18.48

Aminogreen 1cm 1.85 1.11 1.75 759 46.34 16.55

Aminogreen 2cm 2.02 1.31 1.79 792 48.82 17.25

LSD 0.13 0.08 0.06 47 1.66 0.47

Discussion:

The aim of this study is to contribute to the optimization of green bean crop growth by tuning fertilization

programs with special attention to the micronutrients effects. The philosophy behind optimizing crop growth

is Blackman’s law of limiting factors which states that at any given time, a crop grows only to the degree that

the most limiting factor is provided. Under newly reclaimed lands conditions, optimizing fertilization programs

plays an important role in optimizing crop growth because such type of soils is usually infertile and has a high

pH which led to nutrient fixation specially micronutrients. In this study, foliar application of micronutrients

gave a clear positive effect which points at the goal of this work. As reviewed above, micronutrients are

involved in many physiological processes which seemed to be positively affected by the application of Manni-

Plex. The increment in number of leaves and plant height may be brought about by the presence of B which

acts as constituents of cell walls (B) and membranes (B and Zn) (Kirkby, E. A., Römheld, V., 2004). Higher

number of leaves means higher interception of light and higher photosynthesis. Photosynthesis is also affected

by the presence of (Fe, Cu, and Mn) (Kirkby, E. A., Römheld, V., 2004) which were in the foliar Manni-Plex

treatments. These results are confirmed by the higher fresh and dry weights recorded with Manni-Plex

applications. Moreover, the presence of alcoholic sugars in Manni-Plex may provide the plant with readily

available source of energy and this can be reflected on better dry matter production and yield. Improvement

in yield can be due to higher pod number which is a reflection of pod set. Pod set is highly affected by the

availability of B and Zn for the plant. Meanwhile improvement in protein content (compared to control) may

be brought about by the activation of RNA splicing due to the presence of Zn  (Shomron et al., 2002).2+

Moreover, the effect of nitrogen in ManiPlex cannot be ignored regarding the observed positive results.

On the other hand, the overall improvement in plant growth parameters and yield due to application of

amino acids may be due to providing readily source of growing substances which form the constitutes of

protein in the living tissues. Generally, Amino acids were found to increase number of flowers, fruit setting

and fruit yield (Neeraja et al., 2005). The positive effects of amino acids application may be brought about

by its cell-internal function as osmo-regulatory (Treichel, 1975) since it is very soluble in water therefore

increase the concentration of cellular osmotic components. Application of amino acids (proline) was reported

to improve plant growth and production under saline conditions (Hafez, 2001). Mixture of amino acids proved

to be effective in improving plant growth under abiotic stress (Tantawy, 2007).

It could be concluded that the application of micronutrients mixed with some alcoholic sugar forms or

amino acids can stimulate the performance of green bean with preferable effect for the alcoholic sugar mix.
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