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ABSTRACT

Two filed experiments were carried out at a private farm in Behaira
Governorate, Egypt during 2012 and 2013 summer seasons. Experiments aimed to
study the effect of two widely marketing (commercial safe compounds). First, is a
seaweed extract (with commercial name of sea weed) at 1, 2 and 4 ml/l while the
second is a mixture of free amino acids (with plant origin and commercially name is
sway) at 2,4and 8 ml/l and seaweed at 2 ml/l + amino acids at 4 ml/. The two
compounds were applied as foliar spray three times on common bean plant
(Phaseolus vulgaris L.) starting at 25 days of plant age with 10 days intervals between
each spray and others. The obtained results clearly indicate that different applied
treatments increased estimated or measured growth characteristics i.e., plant height,
stem diameter, number of branches and leaves/ plant, total leaf area /plant, dry weight
of shoots and specific growth rate as well as paralley increase of photosynthetic
pigments and total chlorophyll SPDS with increasing seaweed and amino acid
sprayed levels at the age of 65 days after sowing during 2012 and 2013 seasons. As
for the yield and yield components i.e., number of pods/plant, pod weight (g) , number
of seeds per pod, number of fully seeds /plant, , weight of 100 seeds (g), number of
seeds/ plant, seed vyield (g) /plant and the harvest index. Also, biochemical
constituents of N, P, K, Mg, Ca, Fe, Zn, Total carbohydrates and crude protein in
leaves at 65 days of plant age were existed in the two assigned seasons. In addition,
the most effective treatments was that of sea weed at 2 ml/l combined with the amino
acids at 4 ml/l was the most effective treatment in this respect.

Keywords: common bean, seaweed, amino acids, growth, yield, minerals and crude
protein.

INTRODUCTION

Common bean is important legume in worldwide for direct human
consumption. The crop is consumed principally for its dry (mature) beans,
shell beans (seeds at physiological maturity) and green pods. When
consumed as seed, beans constitute an important source of dietary protein
(22% of seed weight) that complements cereals for over half a billion
people mainly in the Africa. Annual production of dry beans is around 15
million tons and average yield is700 kg ha, although yields in certain
countries reach 2000 + 3000 kg hay1. (Sehirali, 1988).

Seaweed extract (SWE) is a new generation of natural organic
fertilizers containing highly effective nutritious and promotes faster
germination of seeds and increase yield and resistant ability of many crops.
Unlike, chemical fertilizers, extracts derived from seaweeds are
biodegradable, nontoxic, nonpolluting and non-hazardous to humans,
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animals and birds Dhargalkar and Pereira (2005). Liquid fertilizers derived
from natural sources like seaweed are found to be viable alternatives to
fertilizing input for agricultural crops due to its high level of organic matter,
micro and macro elements, vitamins, fatty acids, also rich in growth
regulators Crouch and Staden (1993).The growth promoting effect of liquid
extract of seaweeds on germination vegetative growth and biochemical
characteristics are being carried out in some economic vegetables and fruits
(Khan et al.,2009).

Seaweed extract application for different crops has a great
importance due to its content with high levels of organic matter, micro
elements (Fe, Cu, Zn, Co, Mo, Mn and Ni), vitamins and amino acids and
also, is being rich in growth regulators such as auxins, cytokinins and
gibberellins (Khan et al.,2009). Exogenous application of seaweed extract
has already been shown to enhance plant growth, yield and its quality, as
well (Abdel Mawgoud et al.,(2010) on watermelon ; Shehata et al.,(2011) on
Celeriac Plant and (Abou El-Yazied et al.,(2012) on Snap Bean).

Biostimulants Sea weed extract (SWE) can promote plant growth may
be due to : I)- activate root cells at the same time stimulate biosynthesis of
endogenous cytokinins from roots (Schmidt 2005). Il)- enhancing leaf water
status, some plant nutrients uptake, shoot growth and root pull strength
(Demir et al. 2004). III)- altering hormonal balances and favor cytokinins and
auxins production (Schmidt 2005). IV)- enhancement of antioxidant enzymes
(SOD, GR, ASP) for protection against adverse environmental conditions
(Schmidt 2005). V)- stimulation the biosynthesis of Tocopherol, ascorbic acid
and carotenoids in chloroplast which protect photosynthetic apparatus of PSII
(Zhang and Schmidt 2000). VI)- protection of plant cells from lipid
peroxidation and in activation of enzymes that occur under stress (Smirnoff
1995). VII)- stimulation stem elongation and exhibits auxin-like activity.
(Crouch and Van-Staden 1993). VIII)- reduced uptake of NaCl (Nabati 1994)
while increased K and Ca content in the leaves (Demir et al. 2004). IX)-
stimulation of chlorophyls biosynthesis (Garbay and Churin 1996) and
regulation cell membrane components under drought stress (Yan 1993). X)-
inhibits activity of free radical groups which are major elements for chlorophyll
degradation (Fletcher et al. 1988). XI)- stimulation the uptake of N, P, K, Mg,
Ca, Zn, Fe and Cu by the plants that alleviate the inhibitory effect of Na
toxicity and restored growth (Nelson and Van-Staden 1984). XIl)- promoted
the accumulation of reducing sugars which increased wilting resistance
through enhancing osmotic pressure inside plant. In addition nucleic acids
metabolism were stimulated (O,Donnell 1973). XIll)- Stimulation of
chloroplast development and enhancing phloem loading and delay
senescence (Demir, et al. 2004 ).

Also, amino acids as organic nitrogenous compounds are well known
to stimulate cell growth and acting as buffers maintaining favorable pH value
within the plant cell as well as synthesizing other organic compounds Opike
and Rolfe (2005).Amino acids in essential quantities is well known as a
means have positive effects on plant growth, yield and quality of different
crops. Amino acids are fundamental ingredients in the process of protein
synthesis, formation of plant tissue and chlorophyll synthesis, similar effect
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and findings about amino acids were indicated by Abo Sedra et al., (2010)
on strawberry and El-Desouky et al., (2011) on tomato. In addition, amino
acids are precursors or activators of phytohormones and growth substance
(i.e., alternative routes of IAA synthesis exist in plants, all starting from
Tryptophan (Marschner, 1995 and Opike and Rolfe, 2005). The biosynthesis
of cinamic acids (which are the starting materials for the synthesis of phenols
like salcylic acid ) are derived from phenylalanine and tyrosine. Tyrosine is
hydroxy L phenyl amino acid that is used to build neurotransmitters and
hormones).

Thereby, due to the high economic value of common bean plants,
(Phaseolus vulgaris L) the present study aimed to evaluate the promoter
effects of seaweed and amino acids to sustain vigorous growth and
maximizing seed yield with good quality and highest protein content, as well.

MATERIALS AND METHODS

Two field experiments were conducted at Behara governorate at
Baslakon village in which yearly cultivate beans for day seed production since
many years ago till now during 2012 and 2013 seasons to study the effect of
seaweed at 1,2 and 4 ml/L and amino acids at 2,4 and 8 ml/l as well as their
combination of 2 ml/l seaweed + 4 ml/l amino acids and control with distilled
water as foliar application , to study the possibility of using such costless and
safety martials for maximizing growth, productivity and fruit quality of
common bean (Phaseolus vulgaris L.).

Plants were sprayed 3 times with different assigned treatments; the
first one was at 25 days after sowing and repeated each 10 days intervals.
Randomized complete block design in three replicates was adopted herein.
Seeds were sown in 3" and 5" of march during first and second seasons,
respectively. All cultural practices for growing common bean plants were
performed as recommended (in the region of production) for dry bean seed
production (including irrigation , nutrition, pest and diseases control).
Seaweed extract:

Seaweed extract producted by Orbital for Agrochemicals, 24 A Obour
Bldgs - Salah Salem Cairo, Egypt. Contains minerals as ( Fe, Zn, Cu, Mn and
Mo), vitamins, enzymes, amino acids, sugars, and plant hormones,(i.e.,
auxins, cytokinins and gibberellins) was used.

Amino acids composition:
SWAY is the commercial name

10% L-a free amino acids is a brown liquid with PH of 5-5.5 and
specific gravity of 1.25 g/ml. Also, it contains 20.4 % w/w organic matter
content, 10% w/w free amino acids, 3% w/w total nitrogen and 3% w/w
organic nitrogen was used as a source for amino acids mixture . producted
by Orbital for Agrochemicals, 24 A Obour Bldgs - Salah Salem Cairo, Egypt.
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Experimental parameters:

1) Morphological characteristics:

Different morphological characteristics of common bean (Phaseolus
vulgaris L.) plants at 65 days after sowing were measured and
calculated. Ten plants from each treatment were randomly taken for
measurements.

The following characteristics were inspected:

- Plant height (cm), Stem diameter (cm) at the first internode above soil
surface , Number of branches / plant. Number of leaves / plant., Total
dry weight of main stem , branches and leaves (g) / plant, Total leaf area
(sz) / plant using the disk method according to (Derieux et
al.,1973).,Specific leaf weight/plant (mg/cmz) was calculated according to
the following equation:

Specific leaf weight/plant (mg/cm2) = Leaves dry weight g/ plant / Leaf
area /plant (cm?).

2) Photosynthetic pigments:

Chlorophyll a, b and carotenoids were using calorimetrically determine in the
common bean leaves at 65 days after sowing during 2012 and 2013
seasons according to the methods described by (Wettstein, 1957) and
calculated as mg/g fresh weight. Also, total chlorophylls (SPDS) was
determined by using chlorophyll meter (Model SPAD 402).

3) Yield and yield components:
At harvest time i.e. 100 days after sowing ten plants were randomly
chosen from each plot to measure and /or count yield characteristics i.e.
Number of pods/plant, pod weight (g), number of seeds/plant., fully
seeds/pod, weight of 100 seeds (g), number of seeds/plant, seeds yield
/plant (g) and Harvest index = Economic yield / Biological yield.

4) Chemical analysis:

Total nitrogen was determined in the dry matter of common bean
leaves at 65 days after sowing and in seeds at the harvest time during
2012and 2013 seasons, by using wet digestion according to (Piper, 1947),
using microkjeldahl as described by (Horneck and Miller, 1998), then
calculated as % dry weight and calculated crude protein in leaves and in
seeds at harvest time. Phosphorus, was calorimetrically determined
according to the method of (Sandell, 1950) and calculated as % of dry weight.
Potassium, it was determined by the flame photometer model Carl-Zeiss
according to the method described by (Horneck and Hanson, 1998) and
calculated as % dry weight. Calcium and Magnesium, Calcium and
Magnesium were determined by versinate, using ammonium periorate and
Eriochrome Black T as indicator, respectively, according to (Jackson, 1967)
and calculated as % of dry weight. Fe and Zn as described by A.O.A.C.
(1990)The total carbohydrate were determined colorimetrically according to
the method of (Dubois et al., 1956 and A.O.A.C., 1990).

5) Statistical analysis

All data were statistically and the means were compared using the
Least Significant Difference Test (L.S.D.) at 5% level according to Snedecor
and Corchran (1980).
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RESULTS AND DISCUSSION

Growth characteristics:

Data in Table (1) indicate that different applied seaweed and amino
acids applied treatments i.e. seaweed at 1, 2 and 4ml and amino acids at 2, 4
and 8 ml/l as well as the combination of seaweed at 2 ml/l + amino acids at
4 ml/l significantly increased growth characteristics (i.e., plant height, stem
diameter, number of branches, number of leaves, total leaf area, dry weight
and specific leaf weight (S.L.W)) at 65 days after sowing during 2012 and
2013 seasons. Also, it could be noticed that different growth characteristics
showed their highest values with combination of seaweed at 2ml/l with amino
acids at 4 ml/l during 2012 and 2013 seasons Was the most effective in this
respect.

Table (1).Effect of applied seaweed and amino acids on growth
characteristics of common bean (Phaseolus vulgaris L.) plants
at 65 days after sowing during 2012 and 2013 seasons.

aracteristics Plant Stem Number | Number of | Total leaf Dry Specific

height diameter of leaves areacm’® |weights (g)|leaf weight
cm cm branches (SLW)
20122013 |2012[2013]2012[2013[ 2012 [ 2013 | 2012 | 2013 | 2012|2013 | 2012 [ 2013
Treatments

i‘f/f""eed at 1160.25/62.30| 2.15 | 2.23 | 6.33 | 6.66 |33.33|35.66|1520.2| 1582.190.43|92.58|0.0590.059
:ﬁl‘f‘""ee" at 2|65 35/63.55(2.20 | 2.30 | 6.66 | 7.00 |35.66|36.33|1545.1|1560.2|95.62|29.60[0.062|0.064
rSnT/f""ee" at 4170.72|71.24| 2.41|2.52 | 7.00| 7.66 |40.66|42.00|1553.4|1572.3|105.4|110.9|0.0680.071
’2"”;1'3|° acids at|gg 44167.20| 2.48(2.51|6.33 [ 7.00 |42.33(43.66|1562.3| 1585.6|95.56|100.7|0.061|0.064
4A’:1'|'/‘|° acids at\s7 54170.39| 2.65 | 2.72|7.00 | 7.66 |45.33]46.00|1581.5|1590.8|101.2|108.5(0.0640.068
g\’m{;lo acids at| 74 55\73.42|2.75(2.82|7.66 | 8.00 |46.66|47.33|1562.3|1602.9[110.3|115.6(0.071|0.072

Seaweed at 2
ml/l+ amino acid|75.24|77.52(3.01|3.22|8.33 | 9.00 |48.33|49.66|1655.7|1680.7|115.7|120.9/0.070|0.072
at4 ml/l

Control 53.22|55.48|2.00|2.03 | 5.33 | 6.00 |30.00|33.33|1240.4|1320.2|85.42|88.55|0.069|0.067

LSD at5 % 2.0212.260.12]0.15]0.25|0.45| 1.45|1.52 | 12.14 | 15.22 | 3.42 | 4.02 |0.003|0.005

In this respect, the obtained increase of these traits could be
attributed to the effect of main component of amino acids(in the two applied
materials) these are essentially required for the biosynthesis of a large
variety of non-protein nitrogenous materials, i.e. pigments, vitamins,
coenzymes, purine and pyrimidine bases (Bidwell, 1980). Also, amino acids
could directly or indirectly influence the physiological activities of plant growth
and development, through their regulatory effects on production of
gibberellins in plant tissues (Waller and Nowaki, 1978). In this concern, EI-
Ghamry et al. (2009) and Hanafy et al., (2010) cleared that foliar application
of amino acids significantly increased plant height as well as number of
leaves and branches/plant of faba bean plants. In addition, seaweed products
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exhibit growth stimulating activities, and the use of seaweed formulations as
bio stimulants in crop production is well established. Bio stimulants are
defined as materials, other than fertilizers, that promote plant growth when
applied in small quantities and are also referred to as metabolic enhancers
(Zhang and Schmidt 1997). Seaweed extract contained components such as
macro- and micro element nutrients, amino acids, vitamins, cytokinins and
auxins like growth substances in which affect cellular metabolism in treated
plants leading to enhanced growth and crop yield.

2- Photosynthetic pigment concentrations:

Data in Table (2) clearly indicate that different applied treatments i.e.
seaweed at 1, 2& 4 m/l and amino acids at 2, 4 & 8 ml/l as well seaweed at 2
ml/l + amino acids at 4 ml/l increased photosynthetic pigments in bean leaves
and SPDS at 65 days after sowing during 2012 and 2013 seasons. Also, it is
obvious that the highest value in these traits was existed with seaweed at 2
ml/lI+ amino acids at 4ml/l during the two assigned seasons.

Table(2).Effect of seaweed and amino acids treatments on
photosynthetic pigment contents mg/g f.w. in common bean
leaves (Phaseolus vulgaris L.) at 65 days after sowing during
2012 and 2013 seasons.

Characteristics | Chlorophyll | Chlorophyll | Cartnoides | chlorophyll Total
A mg/g fw. | b mg/g f.w. | mg/g f.w. a+ b mg/g chlorophyll
f.w. SPDS
Treatments 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013 | 2012 | 2013

Seaweed at 1 ml/l 1.25 | 1.36 |0.5220.582 |0.510(0.480 | 1.77 | 1.94 | 95.12 | 96.22

Seaweed at 2ml/| 1.32 | 1.41 |0.632|0.724 [0.650 [0.620 | 1.95 | 2.13 | 98.25 | 99.14

Seaweed at 4 ml/l 1.42 | 1.52 |0.720[0.752 |0.702 |0.715| 2.14 | 2.27 [100.28 | 105.25

Amino acids at2ml/l | 1.32 | 1.40 | 0.622 | 0.650 |0.601|0.615| 1.94 | 2.05 | 96.32 | 98.43

Amino acids at4 ml/l | 1.40 | 1.56 [0.730]0.798 |0.618|0.625| 2.13 | 2.36 | 100.23 | 102.47

Amino acids at8 ml/l | 1.52 | 1.62 | 0.785]0.815|0.715|0.755| 2.31 | 2.44 |110.52|112.72

Seaweed at 2ml/l+} 4 o4 | 4 95 |0 g15|0.892(0.752|0.782| 2.43 | 2.81 | 129.46 | 130.14
amino acid at 4 ml/l

Control 1.10 | 1.12 | 0.420|0.450)0.320|0.352| 1.52 | 1.57 | 82.14 | 85.25

LSD at5 % 0.11 ] 0.15 |0.125)0.185]0.152]0.164|0.245|0.286| 3.15 | 3.58

In this respect, amino acids and SWE treatment are not only building
blocks of proteins but also participate in many metabolic networks that
control growth and adaptation to the environment Hussein et al.(1992). They
are important in many biological molecules, such as forming parts of
coenzymes, or as precursors for the biosynthesis of molecules such as
glutamine and  ornithine, which are precursors for nucleotides and
polyamines, respectively (Alcazar et al ,2010) and also serve as major
transport molecules of nitrogen from vegetative to reproductive tissues.
Biostimulants Sea weed extract (SWE) can promote plant growth may be due
to : I)- activate root cells at the same time stimulate biosynthesis of
endogenous cytokinins from roots (Schmidt 2005). 1l)- enhancing leaf water
status, some plant nutrients uptake, shoot growth and root pull strength
(Demir et al. 2004). IIl)- altering hormonal balances and favor cytokinins and
auxins production (Schmidt 2005). IV)- enhancement of antioxidant enzymes
(SOD, GR, ASP) for protection against adverse environmental conditions
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(Schmidt 2005). V)- stimulation the biosynthesis of Tocopherol, ascorbic acid
and carotenoids in chloroplast which protect photosynthetic apparatus of PSII
(Zhang and Schmidt 2000). VI)- protection of plant cells from lipid
peroxidation and in activation of enzymes that occur under stress

3- Yield and yield components:

Data in Table (3) clearly indicate that different applied treatments of
seaweed and amino acids increased all yield characteristics and the dry seed
yield/ plant, as well. Also, data in Table (3) showed that combination of
seaweed at 2ml/l with amino acids at 4 ml/l gave the highest significant
increase in yield and yield components and harvest index at harvest time
during 2012 and 2013 seasons.

Table (3).Effect of seaweed and amino acids treatments on yield and
yield components of common bean (Phaseolus vulgaris L.)
plants at harvest time( i.e. 100 days after sowing) during 2012
and 2013 seasons.

~ |Number of| Pod |Number of Fully Weight of | Seeds
Characteristics pods/plant| weight |seeds/plantjseeds/plant|100 seeds| yield Harvest

(@ @ (9) /plant (g) | index
2012|2013|2012[2013|2012|2013(2012{2013{2012|2013|2012|2013|2012|2013

[Treatments
Seaweed at 1

21.33(22.00|2.00{2.23|88.33(92.00(60.60|63.42(20.15[21.33|90.25/95.34(36.22(37 .85

ml/|

f;?,“lvee" al2.66/23.662.66|2.73(90.66(93.33(65.32|67.45(22.52123.85(92.66(95.42{37.24/38.52
Seaweed at 4193.00124.33(2.88|2.95(92.33|95.66|63.46|68.89[24.6125.72/95.2908.47138.3340.25
’2*";1‘[/‘{’ acids a4 33123.00/2.55|2.75/90.00|92.33(60.25(67.62[22.72/23.14/91.27(96.58(36.55(38.38
mlr/‘l" acids aly> e624.33|2.75(2.95/95.3397.66(66.32|70.26/25.3025.85/95.7899.85(38.67140.75
Q’Rj{,‘l" acids a5 00126.66/2.92|3.17|100.6|102.0|70.20|73.22[28.2929.25/100.9104.2[39.26/40.52

Seaweed  at

2ml/l+  aminoj28.3330.66/3.05(3.45{105.0/109.3(75.26|80.56(30.35/32.14(105.6({110.4/40.25/43.55
acid at 4 ml/l

(Control 20.00121.00|1.75|2.02(73.33|75.66|50.12|52.33|17.6018.22[72.26(75.30/30.22[32.18
LSDat5% |0.25|0.55(0.15(0.25| 1.10 | 1.25 | 1.55 | 1.75 | 1.55|1.72|3.25|3.55|2.14 | 2.42

In this respect, increases of yield and yield components specially the
number of fully seeds /plant could be attributed to that beneficial effect of
Seaweed to increase growth characteristics (Table, 1) and the photosynthetic
pigments formation, as well (Table,2) therefore, under these circumstances
the translocation of different photosynthates from the source (leaves) to sink
(seeds) is being maximized thereby, increase the number of fully seeds
would be expected. Also, other studies reported that foliar application of
seaweed liquid extract (Kelpak 66) enhanced bean yield by 24% (Nelson and
van Staden, 1984 and Wajahatullah Khan et al, 2009). The effect of amino
acids as the main components of novavol and vegimax might be due to their
roles in enhancing many physiological processes including nutrients uptake
by roots and their metabolism in treated plants (Hanafy et al, 2010).. On the
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other hand, amino acids application has been reported to increase yield of
faba bean [EI-Ghamry et al, (2009) and Raeisi et al , (2013)], mung bean
Bekata and Talat (2009).

4- Minerals concentration:

Data in Table (4) showed that mineral elements N, P,K, Mg, Ca, Fe
and Zn concentration increased with different applied treatments i.e. seaweed
at 1,2and 4 ml/l , amino acids at 2,4 and 8 ml/l and the combination of
seaweed at 2ml/l+ amino acids at 4 ml/l, in leaves at 65 days after sowing
during 2012 and 2013 seasons. The highest value of these elements was
existed with seaweed at 2ml/I+ amino acids at 4 ml/l.

Table (4).Effect of seaweed and amino acids treatments on mineral
elements in common bean leaves (Phaseolus vulgaris L.) at 65
days after sowing during 2012 and 2013 seasons.

aracteristics|N % P% K % Ca % Mg % Fe ppm |[Zn ppm

2012{2013|2012(2013|2012|2013{2012|2013(2012|2013|2012{2013|2012 (2013
Treatments

Seaweed at 1

mil 2.52 |2.63 |0.71 {0.74 |1.55 |163 |0.23 |0.31 |0.15 |0.18 (150 [152 |90.52{93.62

Seaweed at 2

mi/l 2.66 (2.74 {0.75 |{0.78 |1.62 |1.69 |0.24 |0.36 |0.18 |0.21 (155 [161 |92.30{95.78

Seaweed at 4

mi/ 2.72 |2.81 |0.82 {0.86 {1.75 |1.79 |0.29 |0.38 |0.20 |0.22 (160 [165 |94.41(98.42

Amino acids at

2 mill 2.55 |2.63 |0.73 [0.78 |1.52 |1.58 |0.28 |0.34 |0.22 |0.25 (162 [163 |91.26|96.24

Amino acids at

4 mill 2.73 |2.84 {0.76 [0.79 |1.67 |1.73 |0.31 |0.39 |0.27 |0.31 (162 [164 |92.69(98.47

Amino acids at

8 mi/l 2.92 (3.02 {0.85 {0.91 |1.79 |1.82]|0.39 |0.42 |0.29 |0.33 (172 [175 |95.47(99.14

Seaweed at 2
ml/l+amino acid|3.05 [3.15 (0.93 |0.96 {1.98 [{2.14 |0.45 |0.52 |0.31 [0.35 |182 |191 |99.65|100.3
at 4 ml/l

Control 2.32 |2.41 |0.62 |0.65 |1.31 |1.41 ]0.15 ]0.21 |0.11 |0.14 [130 [134 |81.20|85.19

LSD at5 % 0.23 |0.28 |0.02 [0.05 |0.22 |0.31 |0.02 |0.05 |0.02 |0.04 [2.5 [2.9 [1.36 [1.42

The obtained increase of these elements could be attributed to
different growth substances such as auxins promote growth, increase
building metabolites, retard senescence, enhance cell division, chlorophyll
accumulation and stimulate dry matter production as a result of higher
photosynthetic activity and consequently increased translocation and
accumulation of micro elements in plant organs Shafey et al (1994) and
Chhun et al (2004). The effect of amino acids as the main components of
novavol and vegimax might be due to their roles in enhancing many
physiological processes including nutrients uptake by roots and their
metabolism in treated plants, Hanafy et al. (2010).

In this respect, , Bekata and Talat (2009) Sprayed chamomile plant
with amino acids (ornithine, proline or phenylalanine) increased total
nitrogen% and crude protein, Bekata and Talat (2009). Also, amino acids
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increased total carbohydrates and total free amino acids in mung beanand
snap bean, Abkader et al (2012).

5- Some bioconstituents content:-

In Table (5) data indicate that different applied treatments i.e.
seaweed at 1, 2 and 4 ml/l, amino acids at 2, 4 and 8 ml/l and the
combination of seaweed at 2 ml/l + amino acids at 4 ml/l significantly
increased total carbohydrates and crude protein in leaves at 65 days after
sowing and in seeds at harvest time during 2012 and 2013 seasons. Also,
seaweed at 2 ml/l + amino acids at 4 ml/l gave the highest value of the two
constituents during 2012 and 2013 seasons.

Increases of carbohydrate and crude protein  with applied of
seaweed and amino acids has been reported in broad bean (Vicia faba L.)
could be due to their important role in the biosynthesis of chlorophyll
molecules which in turn affected total carbohydrates content by increasing
photosynthates translocation from source to sink and increasing of different
growth substances as well (Thomas et al, 2009).

Table (5).Effect of seaweed and amino acids treatments on total
carbohydrates and crude protein contents in common bean
leaves (Phaseolus vulgaris L.) at 65 days and crude protein in
seeds at harvest time during 2012 and 2013 seasons.

Characteristics
Total carbohydrates| Crude protein Crude protein
Treatments
% %

In seeds at

In leaves at 65 days harvest time
2012 2013 2012 2013 2012 2013
Seaweed at 1 ml/l 40.25 40.62 15.75 16.44 20.15 21.15
Seaweed at 2ml/| 41.29 42.82 16.63 17.13 21.14 22.14
Seaweed at 4 ml/l 43.42 43.91 17.00 17.56 22.16 23.26
Amino acids at 2 ml/l 44 .65 4471 15.94 16.44 21.18 22.57
Amino acids at 4 ml/l 46.32 47.23 17.06 17.75 23.09 24.78
Amino acids at 8 ml/l 47.75 48.82 18.25 18.88 24.76 25.91
:fj":nﬁ/eld at2mi+ amino acid| 4955 | 4985 | 19.06 | 19.69 | 26.12 | 27.65
Control 35.21 336.21 14.50 15.06 18.72 19.12
LSD at5 % 1.31 1.45 1.25 1.32 1.10 1.23
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