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Abstract: Two field experiments were carried out in two successive seasons of 2008 and2009 at the Agricultural
Experimental Station of the National Research Centre, EL-Nubaria, Elbehira Governorate, Egypt, to study the effect
of different combinations of three levels of nitrogen fertilizer (100%, 65% and 35% of the recommended dose) with
two levels of foliar spray methionine and tryptophan (100 and 200mgL™) on growth, pod yield, quality and some
chemical constituents of snap bean plants. Results showed that fertigated snap bean plants with the highest nitrogen
dose increased the vegetative growth, yield and quality. tryptophan (100mgL™) improved vegetative growth, yield
and quality. Foliar application of tryptophan at both concentrations increased free amino acids content and phenolics
content in the leaves. In addition, both concentrations of methionine increased free amino acid, protein percentage
and nitrogen percentage in pod. It can be concluded that nitrogen fertilizer can be reduced to 65% with sprayed
tryptophan amino acid (100mgL™) to obtain the highest vegetative growth, yield and quality of snap bean plants.
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1. Introduction application (Asmaa et al., 2010). Insufficient
Snap bean or ‘French bean’ (also referred to as available N leads to reduced growth, reduced light
green beans or string beans) is a strain of common interception, limited yield and early crop senescence.
bean, (Phaseolus vulgaris L), which is grown as a On the other hand, excessive available N can result in
cash crop at large scale and smallholder farmers. So, reduced and delayed yield and reduced dry matter
snap bean is an important vegetable crop for local content (Kleinkopf et al., 1981).
consumption and export. El-Tohamy et al (2009) reported the possibility
Mineral fertilizers application is essential for of using slow release N fertilizer such as Ensyabine
plant growth, development and productivity of snap to maximize growth, yield and quality of bean plants
bean plants. With fertilizers, farmers can produce grown under new-reclaimed sandy soils. This
more food and cash crops of better quality, especially approach also provides an efficient way of applying
in the low soil fertility which has been over- nitrogen to such soils to increase the efficiency of N
exploited. Nitrogen is one of the 17 chemical application and to minimize leaching as well as to
elements required for plant growth and reproduction. prevent environmental pollution by the excess of
On the other hand, frequent or excessive amounts of nitrogen in the soil.
nitrogen fertilizer would led to un-favorite effect on Bioregulator substances were shown to
the growth and yield of snap bean plants and will lead enhance the biosynthesis of certain chemical
to increase the losses of nitrogen fertilizer. So, the constituents in plants. In this respect the amino acids
adequate amounts of nitrogen fertilization led to which have a high integrity with different metabolic
improve growth, yield and quality of pods. pools in plants were used to promote plant growth
Nitrogen is of vital importance for plant (Coruzzi and Last, 2000). Maxwell and Kieber (2004)
growth due to being a part of amino acid, protein, indicated the link of methionine to the biosynthesis of
enzymes and chlorophyll molecule (Devlin and growth regulating substances, e.g. cytokinins, auxins
Witham, 1986). Many investigators reported that and brassinosteroids in plants. Whereas the link of
increasing NPK levels application improved the plant tryptophan to the biosynthesis of auxins, the
growth, yield and green pod quality of snap bean phytoalexin camalexin, phenyl propanoids and other
(Singer et al., 2000, Saxena et al., 2003, Hafez et al., related natural products in plants was recently
2004, Abdel-Mawgoud et al., 2005, Souza et al., reported (Tao et al. 2008). Studies have proved that
2008, and El-Bassiony et al., 2010). All vegetative amino acids can directly or indirectly influences the
growth parameters were gradually and significantly physiological activities of plant growth and
increased by increasing the level of nitrogen fertilizer development. Many studies reported that the foliar
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application of amino acids caused an enhancement in
plant growth, fruit yield and its components (El-
Shabasi et al., 2005) on cucumber, and (Awad et al.,
2007) on garlic.

Thus, this study aimed to investigate the
interactive effect of different nitrogen fertilizer levels
in combination with foliar spray of methionine and
tryptophan on the growth, productivity, quality and
some chemical constituents of snap bean plant.

2. Materials and Methods:

A field experiment was carried out at the
Agricultural  Experimental Station of National
Research Centre, Nubaria, Elbehira Governorate,
Egypt, during two successive summer seasons of
2009 and 2010 to study the effect of the interaction
between 3-rates of nitrogen fertilizers application
(100%, 65% and 35% of the recommended dose i.e.

100 unit N/feddan 300Kg ammonium nitrate) and two
concentrations of methionine and tryptophan (100
and 200mgL™) in addition to the control on the
growth, yield and pods quality of snhap bean
(Phaseolus vulgaris L.cv. Paulesta). Seeds of snap
bean were sown on the first week of April in the two
seasons. Seeds were sown on two sides of the ridge10
cm apart, ridge was 80 cm width and 4 m length and
the plot area was 12.8 m”. Nitrogen fertilizer was
applied through fertigation three times per week. At
30 and 45 days after sowing methionine and
tryptophan were sprayed on snap bean plants.

The experimental soil was sandy and the
physical and chemical analyses are presented in Table
(1). The normal agricultural practices required for
snap bean production were applied as recommended.

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

Physical properties

Sand 90.08
Clay 9.26
Silt 0.66
Texture Sandy
F.C. % 16.57
W. P. % 5.25
E. C. (ds/m) 1.7
PH 8.2

Chemical analysis
Ca (Mg/L) 7.02
Mg (Mg/L) 0.527
Na (Mg/L) 0.982
K (Mg/L) 0.31
HCO; (Mg/L) 13
Cl (Mg/L) 0.566

Data recorded:

Vegetative growth: A sample of 5 plants from
each plot was taken randomly at 45 days after
sowing and the following characters were recorded:
plant length, leaves number, branches number, fresh
and dry weight of snap bean per plant.

Pods yield:

At harvest stage, the mature pods of bean for
each experimental plot were collected along the
harvesting season and the total pods yield was
recorded as ton/fed (feddan=4200m?).

Pods quality:

Random sample of 50 pods from each plot was
taken and average pod weight and pod length were
recorded.

Chemical constituents:

Photosynthetic pigments (chlorophyll a, b,
carotenoids and total photosynthetic pigments)
content were estimated in snap bean leaves according
to Wettstein  (1957). Protein percentage was
determined according to A.O.A.C. (1990). Total Free
amino acids were determined using the ninhydrin
colorimetric method defined by Plummer (1978).
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Total phenolic compounds were estimated according
to Snell and Snell (1952).

The treatments were arranged in a split plot
design with four replicates where, nitrogen fertilizers
rates were arranged in main plots, while methionine
and tryptophan foliar application treatments were in
addition the control distributed in the sub plots. The
obtained data were statistically analyzed according to
the method described by Gomez and Gomez (1984).

3. Results and Discussion:

Effect of nitrogen and amino acids on vegetative
growth of snap bean plants:-

1- Effect of nitrogen level:-

Data in Table (2) cleared that the application of
nitrogen fertilizer at recommended dose (100 %)
increasing significantly the vegetative growth criteria
(i.e. plant length, leaves number/plant, number of
branches/plants and fresh and dry weight of
leaves/plant) in the two seasons. While the lowest
values of the vegetative growth criteria was obtained
with the application of nitrogen at 35% of
recommended dose. These results were true in the
two seasons. This result may be due to nitrogen is
vital importance for plant growth due to being a part
of amino acid, protein, enzymes and chlorophyll
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molecule (Devlin and Witham, 1986).

2- Effect of amino acids:-

Spraying snap bean plants with amino acid
tryptophan at 100mgL™ increased significantly the
vegetative growth characters (number of leaves and
shoots/ plant, number of branches /plants and fresh
and dry weight of leaves) except for plant length in
the first season and leaves dry weight in the second
season, where no significant difference between both
concentration of tryptophan (Table 2). These findings
were true in both seasons. On the contrary, the lowest

values of number of leaves and shoots/plant, number
of branches /plants and fresh and dry weight of
leaves were recorded in the unsprayed plants. Amino
acids can directly or indirectly influences the
physiological activities of plant growth and
development. El- Shabasi et al. (2005) on cucumber
and Awad et al. (2007) on garlic reported that foliar
application of amino acids caused an enhancement in
plant growth, yield and its components. Amino acids
which have a high integrity with different metabolic
pools in plants were used to promote plant growth
(Coruzzi and Last, 2000).

Table (2): Effect of nitrogen and amino acids on vegetative growth of snap bean plants in 2008and 2009

seasons.
2008 season 2009 season
Plant Leaves | Leaves | Plant Leaves | Leaves
Treatments length Leaf | Branch | fresh dry | length | Leaf | Branch | fresh dry
(cm) | number | number | weight | weight | (cm) | number | number | weight | weight
/plant | /plant | (9) () (@) ()
Effect of nitrogen fertilizer level
35% N 36.2 11.8 6.8 19.1 3.6 39.8 134 4.6 34.8 8.8
65% N 414 17.7 8.8 38.1 6.8 43.8 16.0 6.5 51.9 10.2
100% N 43.1 23.4 9.2 57.7 8.9 47.2 21.2 7.0 65.9 11.9
LSD at 5% 1.0 3.8 15 10.1 1.9 3.1 2.4 1.4 7.6 1.3
Effect of methionine and tryptophan foliar application
Control 37.3 15.2 7.5 29.5 5.2 38.0 14.0 5.0 324 7.4
M1 411 16.7 8.2 334 5.8 43.2 16.7 6.5 41.9 8.7
M2 40.0 18.2 8.2 40.8 6.3 44.0 17.3 5.8 53.6 104
T1 40.7 21.3 9.5 48.5 8.2 47.3 18.3 6.8 68.1 12.6
T2 42.0 16.8 8.0 39.3 6.6 45.7 18.0 6.0 58.4 12.6
LSD at 5% 1.37 2.2 NS 3.5 1.0 2.3 1.97 NS 6.1 1.7
Effect of interaction
Control | 32.0 9.0 6.5 13.3 2.1 33.0 10.5 4.0 29.6 5.4
M1 37.0 115 7.0 14.2 2.6 38.0 135 4.5 30.2 8.3
M2 35.0 115 6.5 16.3 3.5 36.0 13.5 4.5 33.9 9.8
35% T1 40.0 15.0 7.0 26.6 5.5 47.0 14.0 5.5 411 9.6
N T2 37.0 12.0 7.0 25.5 4.4 45.0 15.5 4.5 39.1 11.0
Cont. 36.0 15.0 7.5 33.27 524 |37.00 1200 450 2786 7.13
M1 44.0 15.5 8.5 3329 591 |45.00 15.50 7.50 48.04 8.17
M2 41.0 18.0 8.5 3483 5.87 |43.00 17.00 6.50 57.14 9.67
65% T1 42.0 22.5 11.0 4871 9.57 |49.00 18.00 750 63.34 1234
N T2 44.0 17.5 8.5 40.56 7.22 |45.00 17.50 6.50 63.01 13.59
Cont. 44.0 215 8.5 4195 8.21 |44.00 19.50 6.50 39.72 9.84
M1 42.4 23.0 9.0 52.76  8.75 | 46.20 21.00 750 4738 9.53
M2 44.0 25.0 9.5 7137 957 |53.00 21.50 6.50 69.59 11.61
100% T1 40.0 26.5 105 70.32 9.57 |46.00 23.00 750 99.89 15.72
N T2 45.0 21.0 8.5 51.96 8.25 |47.00 21.00 7.00 7293 13.09
LSD at 5% 25 | 51 | 11 [ 1246 | 187 | 322 | 215 | 123 | 1112 | 146

M1= Methionine (100mgL™)

M2= Methionine (200 mgL™)

Tryptophan (200 mgL™)
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T1= Tryptophan (100mgL™.) T2=

naturesciencej@gmail.com




Nature and Science, 2011;9(5)

http://www.sciencepub.net/nature

3- Effect of the interaction:-

The interaction between nitrogen level and
amino acids had a significant effect on the vegetative
growth characteristics (Table 2). However, the
highest growth of snap bean plants was found with
using 100 % N and foliar spray of tryptophan at
100mgL™ in the two seasons, except for plant length,
branches number and fresh weight of leaves in the
first season and plant length in the second one. On
the other hand, the lowest values of growth criteria

were found in the control treatment. These results
were true in both seasons (Table 2).

Effect nitrogen and amino acid on yield and
quality of snap bean plants:-
1- Effect of nitrogen level:-

Data in Table (3) cleared that the highest yield,
pod length and pod weight were recorded by using
100 % N.

Table (3): Effect of nitrogen and amino acids on yield and quality of bean plants in 2008 and 2009 seasons.

Treatments 2008 season 2009 season
Pod length | Pod weight | Total yield | Pod length | Pod weight | Total yield
(cm) (9) ton/fed. (cm) (9) ton/fed.
Effect of nitrogen fertilizer level
35% N 11.3 34 4.24 12.41 3.41 4.25
65% N 12.6 3.9 4.36 12.88 3.87 4.56
100% N 12.7 4.5 4.69 13.91 4.64 4.84
LSD at 5% 0.9 | 0.1 | 016 NS | NS | 012
Effect of methionine and tryptophan foliar application
Control 11.13 3.14 3.76 12.53 3.05 3.82
M1 12.27 3.47 4.05 13.23 3.94 4.20
M2 12.19 3.92 4.57 13.23 4.08 4.60
T1 12.55 4.77 5.28 13.52 4.44 5.32
T2 12.95 4.37 4.50 12.81 4.37 4.79
LSD at 5% NS 0.17 0.09 NS NS 0.77
Effect of interaction

Control 10.60 2.62 3.43 11.20 2.92 3.60
M1 11.50 2.94 3.61 13.30 3.23 3.76
M2 11.20 3.52 4.37 12.30 3.52 4.59
35% T1 11.60 4.35 5.56 13.11 3.53 4.94
N T2 11.75 3.74 4.23 12.13 3.84 4.34
Cont. 11.50 2.84 3.46 12.50 2.74 3.76
M1 12.50 3.51 3.81 12.50 3.87 4.36
M2 12.60 3.87 4.37 13.10 3.76 4.33
65% T1 12.74 4.63 5.49 13.50 4.59 5.44
N T2 13.60 4.55 4.69 12.80 4.38 4.90
Cont. 11.30 3.96 4.39 13.90 3.48 4.11
M1 12.80 3.97 4.74 13.90 4.71 4.49
M2 12.77 4.38 4.96 14.30 4.95 4.88
100% | T1 13.30 5.34 4.79 13.95 5.19 5.59
N T2 13.50 4.82 4.59 13.50 4.89 5.13
LSD at 5% 1.32 1.36 1.02 NS 1.24 1.04

M1= Methionine (100mgL™)

M2= Methionine (200 mgL™)

T1= Tryptophan (100mgL™) T2=

Tryptophan (200 mgL")

On the contrary, the lowest total yield of snap
bean and pod weight as well as pod length was found
by using 35% N. These results were true in the two
seasons. The results are in agreement with that
obtained by Abdel-Mawgoud et al. (2005); Souza et
al. (2008) and El-Bassiony et al. (2010).

http://www.sciencepub.net/nature

90

The obtained results may be due to the vital
importance of nitrogen for plant growth due to being
a part of amino acids, protein, enzymes and
chlorophyll molecule (Devlin and Witham, 1986).

2- Effect of amino acids foliar application:-
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Data in Table (3) showed that, tryptophan at
100mgL™ increased the total yield of snap bean and
pod weight than the unsprayed plants in the two
season, except for pod weight in the second season
and pod length in the two seasons. Spraying snap
bean plants with the two bioregulators enhancement
the growth criteria (Table 2) and gave healthy plants
with vigour growth which produced more pod weight
and consequently resulted in more yield than that
unsprayed plants (Table 3). Many studies reported
that foliar application of amino acids caused an
enhancement in plant growth, vyield and its
components (El- Shabasi et al. 2005) on cucumber
and (Awad et al. 2007) on garlic.

3- Effect of the interaction:-

The interaction between nitrogen level and
methionine and tryptophan foliar application had a
significant effect on the total yield of snap bean and
pod weight as well as pod length in both seasons,
except for pod weight in the second season.
However, the highest growth of snap bean plants was
recorded by using 100 %N and foliar spray of
tryptophan (100mgL™) in the two seasons, except for
plant length, branch number and fresh weight of
leaves in the first season and plant length in the
second one. On the other hand, the lowest values of
growth were found in the control treatment (Table 3).

Table (4): Effect of nitrogen and amino acids on photosynthetic pigments content (mg/g/fw) in leaves of snap
bean plant in 2008 and 2009 seasons.

Treatments 2008 season 2009 season
Chl. a Chl.b | Carotenoids | Total Chl. a Chl b | Carotenoids | Total
pigment pigment
Effect of nitrogen fertilizer level
35% N 0.60 0.23 0.32 1.15 0.75 0.31 0.39 1.45
65% N 0.54 0.20 0.29 1.03 0.70 0.29 0.38 1.37
100% N 0.51 0.16 0.28 0.95 0.77 0.30 0.45 1.53
LSD at 5% 004 | 0.03 NS 0.08 NS NS | NS NS
Effect of methionine and tryptophan foliar application

Control 0.46 0.13 0.27 0.86 0.68 0.26 0.35 1.29
M1 0.57 0.22 0.30 1.09 0.70 0.29 0.39 1.38

M2 0.65 0.22 0.31 1.19 0.84 0.34 0.49 1.67

T1 0.42 0.16 0.24 0.82 0.64 0.27 0.34 1.25

T2 0.65 0.24 0.37 1.26 0.85 0.35 0.46 1.66

LSD at 5% 0.06 0.03 NS 0.14 NS NS NS NS

Effect of interaction

Cont. 0.43 0.06 0.29 0.78 0.63 0.19 0.33 1.15

M1 0.83 0.36 0.41 1.60 0.91 0.38 0.49 1.78

M2 0.61 0.26 0.29 1.16 0.78 0.34 0.38 1.50

35% N T1 0.49 0.22 0.27 0.98 0.66 0.31 0.34 131
T2 0.64 0.25 0.34 1.23 0.78 0.34 0.39 151

Cont. 0.47 0.18 0.24 0.89 0.53 0.22 0.27 1.02

M1 0.49 0.19 0.26 0.94 0.51 0.21 0.31 1.03

M2 0.66 0.26 0.35 1.27 1.02 0.44 0.52 1.98

65% N T1 0.38 0.14 0.22 0.74 0.56 0.23 0.29 1.08
T2 0.68 0.24 0.37 1.29 0.89 0.35 0.51 1.75

Cont. 0.47 0.16 0.27 0.90 0.89 0.38 0.44 1.71
M1 0.39 0.12 0.22 0.73 0.69 0.27 0.38 1.34

M2 0.69 0.15 0.29 1.13 0.72 0.24 0.57 1.53

100% T1 0.39 0.12 0.22 0.73 0.69 0.27 0.39 1.35
N T2 0.63 0.24 0.39 1.26 0.88 0.36 0.48 1.72
LSD at 5% NS NS NS NS NS NS NS NS

M1= Methionine (100mgL™)  M2= Methionine (200 mgL™) T1= Tryptophan (100mgL™) T2=
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Tryptophan (200 mgL™)
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Effect of nitrogen fertilizer level and amino acids
on photosynthetic pigments content in leaves of
snap bean plants:-

1- Effect of nitrogen level:-

Data in Table (4) show that, using 35 % N
increasing chlorophyll a, b, carotenoids and total
photosynthetic pigments content in the two seasons.
Whereas, nitrogen levels had insignificant effect on
photosynthetic pigments content in the second season
and carotenoids in the first season On the contrary;,
the lowest values of photosynthetic pigments content
were recorded by 100 % N. These results were true
and similar in the two seasons.

2- Effect of amino acid foliar application:-

Data in Table (5) showed that the highest values
of chlorophyll a found with methionine (200mgL™)
in the first season and by methionine (100mgL™) in
the second season. While the highest values of
chlorophyll b was found in control treatment in the
first season and by methionine at low concentration
(100mgL™) in the second one. Moreover, the highest
values of carotenoids were found by foliar spray of
methionine at 200mgL™ in the two seasons. Spraying
snap bean plants with methionine or tryptophan at
100mgL™ recorded the highest value of total
photosynthetic pigments (Table 4). The results which
recorded by other investigator indicated that amino
acids can directly or indirectly influence the
physiological activities of the plant. Amino acids
help to increase chlorophyll in the plant (Awad et al.
2007 and Al-Said et al. 2008).

3- Effect of the interaction:-

The interaction between nitrogen level and
methionine and tryptophan foliar application had
insignificant effect on chlorophyll a, b, carotenoids
and total photosynthetic pigments in the two seasons
of study (Table 4). This result show that each factor
act independent.

Effect of nitrogen and amino acid on free amino
acids, phenolic contents in leaves and free amino
acids, protein, nitrogen in pod of snap bean
plants:-
1- Effect of nitrogen level:-

The results in Table (5) show clearly that using
65 % or 100% N increasing free amino acids in both
seasons. While fertigated bean plants with 35 % or
65% N increased the total phenolic compounds in
leaves of bean plants in the two seasons. Whereas
nitrogen levels had a significant effect on total free
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amino acids, protein % and nitrogen percentage. The
highest values of free amino acids were obtained
when bean plants fertigated with 65% nitrogen. In
addition, using 100% nitrogen gave the highest
values of protein percentage and nitrogen percentage
in the two seasons.

2- Effect of amino acids foliar spray:-

Data in Table (5) showed that, the two amino
acids foliar spray had a significant effect on all
measured characters. Tryptophan (200mgL™) gave
the highest values of free amino acids and phenolic
compounds in leaves of bean plants in both  seasons.
Whereas, using methionine (100mgL™) increased
free amino acids, protein percentage and nitrogen
percentage in pod of snap bean plants.

3- Effect of interaction:-

Concerning the interaction between nitrogen
levels and amino acid treatments data in Table (6)
indicated that using 100% nitrogen fertilizer with
tryptophan (200mgL™) gave the highest values of
free amino acids in leaves (36.25 and 38.48 mg
g dryweight) respectively. Moreover, using 35%
nitrogen with tryptophan (200mgL™) increased the
total phenolic in leaves of bean plants in both
seasons. Fertigated bean plants with 35% nitrogen
plus spraying with Methionine (100mgL™) increased
the free amino acids in pods. Whereas, Methionine
(100mgL™) foliar spray with 65% or 100 % nitrogen
fertilizer gave the highest values of protein
percentage and nitrogen percentage in pod of bean
plants in the two seasons.

4. Conclusion

It can be concluded from the results of this study
that using the bioregulator tryptophan (amino acids)
as foliar spray at the concentration of 100mgL™
under fertigated with 65% nitrogen fertilizer of snap
bean plants resulted in improvement the plant
growth, productivity and quality. Accordingly, we
can minimize the negative impacts of excessive
nitrogen fertilization on soil characteristics and the
plants.

Corresponding author

El-Awadi, M. E.

Botany Dept., National Research Centre, Dokki,
Cairo, Egypt

el_awadi@yahoo.com

naturesciencej@gmail.com



mailto:el_awadi@yahoo.com

Nature and Science, 2011;9(5)

http://www.sciencepub.net/nature

Table (6): Effect nitrogen and amino acid on the total free amino acids (FAA), phenolic contents in leaves and
free amino acid, protein, nitrogen percentage in pod of snap bean plants in 2008 and 2009 seasons.

2008 season

2009 season

Treatments In leaves In pod

In leaves In pod

FAA | Phenolic| FAA | Protein% | N%

FAA | Phenolic | FAA [ Protein% | N%

Effect of nitrogen fertilizer level

35% N 17.94 12.45 21.44 1575 252 2274 1270 2216 1588 254
65% N 2343 13.22 27.06 19.25 3.08 25.62 1341 2797 18.88 3.02
100% N 2457 10.76 21.57 2000 3.20 27.18 1096 23.60 2050 3.28
LSD at 5% 1.35 1.16 2.35 1.15 0.18 2.05 1.13 1.22 1.17 0.19

Effect of methionine and tryptophan foliar application

Control 17.39 11.42 19.42 1730 277 1871 1157 21.03 16.88 2.70
M1 20.57 10.84 31.30 21.88 350 2554 10.89 3318 21.88 3.50
M2 23.52 10.56 26.61 1855 297 2531 10.83 2747 1854 2.97
T1 2347 12.78 20.56 16.25 260 2582 1299 2115 17.09 2.73
T2 2497 15.12 18.88 1771 283 3052 1552 20.05 1771 2.83

LSD at 5% 1.35 1.23 3.67 1.09 017 234 1.10 2.14 1.37 0.22

Effect of interaction

Control | 11.03  9.73 17.02  14.38
M1 |1469 1296 36.42  18.13
M2 |2569 1034 2479  16.88

35% T1 23.17 11.04  12.97 14.38

N T2 1511 18.17 1598  15.00

230 11.19 9.91 1754 1375 2.20
290 2371 13.07 37.17 1875 3.00
270 2633 1055 2489 16.88 2.70
230 2545 1147 1345 1500 2.40
240 27.03 1852 1776 15.00 2.40

Cont. |19.66 1529 22.82  18.13
M1 |29.11 1093 3569  25.00
M2 |21.38 1006 31.37 19.38

65% T1 2348 16.04 17.46 13.75
N T2 2354 13.80 27.98  20.00

290 2200 1556 2324 1750 2.80
400 31.08 1094 3578 23.75 3.80
3.10 2434 10.19 3283 1875 3.00
220 2465 16.04 1873 1438 2.30
3.20 26.05 1434 29.27 20.00 3.20

Cont. | 21.48 9.23 18.43 19.38
M1 17.90 8.64 21.79 22.50
M2 2348 11.27 23.67 19.38

100% T1 23.75 11.26 31.26 20.63

N T2 36.25 13.40 12.68 18.13

3.10 22.94 9.24 2232 1938 3.10
3.60 21.84 8.65 26.58 23.13 3.70
3.10 2526 11.76 24.69 20.00 3.20
3.30 2737 1147 3128 21.88 3.50
290 3848 13.69 1312 18.13 2.90

LSD at 5% 352 | 384 | 246 | 226

| 036 ] 325 | 276 | 685 | 1.78 ] 0.28

M1= Methionine (100mgL™)  M2= Methionine (200 mgL™) T1= Tryptophan (100mgLI™")  T2=
Tryptophan (200 mgL")

5. References:

1. Abdel-Mawgoud, A.M.R., M. EL-Desuki,
S.R.Salman, S.D.  Abou-Hussein,  2005.
Performance of some snap bean varieties as
affected by different levels of mineral fertilizers.
J. of Agron., 4(3): 242-247.

2. Al-Said, M.A. and A.M. Kamal, 2008. Effect of
foliar spray with folic acid and some amino acids
on flowering, yield and quality of sweet pepper. J.
Agric. Sci. Mansoura Univ., 33(10): 7403 - 7412.

3. A.0.A.C. 1990. Official Methods of Analysis of
Association  Agriculture  Chemists.  15Ed.
Washington, USA. .

4. Asmaa, R. Mahmoud, M. EL-Desuki and Mona,
M. Abdel-Mouty, 2010. Response of snap bean
plants to boi-fertilizer and nitrogen level

http://www.sciencepub.net/nature 93

5.

application. Inter. J. of Academic Res., 2(3):
179-183.

Awad, EI-M.M., A.M. Abd El-Hameed and Z.S.
Shall, 2007. Effect of glycine, lysine and
nitrogen fertilizer rates on growth, yield and
chemical composition of potato. J. Agric. Sci.
Mansoura Univ., 32(10): 8541 - 8551.

Coruzzi, G and R. Last 2000. Amino acids. In:
Biochemistry and Molecular Biology of Plants. B.
Buchanan, W. Gruissem, R. Jones (eds). Amer.
Soc. Plant Biol., Rockville, MD, USA.358-410.
Devlin, R.M. and F.H. Witham, 1986. Plant
Physiology. 4" ed. CBS Publishers and
Distributors, 485, Jain Bhawan, Shadhara, Delhi,
110032 (India).

El-Bassiony, A.M., Z.F. Fawzy; M.M.H. Abd
El-Baky and Asmaa, R. Mahmoud, 2010.

naturesciencej@gmail.com




Nature and Science, 2011;9(5)

http://www.sciencepub.net/nature

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Response of snap bean plants to mineral
fertilizers and humic acid application. Res. J. of
Agric. and Biol. Sci., 6(2): 169-175.

El-Shabasi, M.S., S.M. Mohamed and S.A.
Mahfouz, 2005. Effect of foliar spray with amino
acids on growth, yield and chemical composition
of garlic plants. The 6" Arabian Conf. for Hort.
Ismailia, Egypt.

El-Tohamy, W.A.; A.A. Ghoname; G.S. Riad and
S.D. Abou-Hussein, 2009. The Influence of slow
release fertilizer on bean plants (Phaseolus
vulgaris L.) grown in sandy soils. Austr.J. of
Basic and Applied Sci., 3(2): 966-969.

Gomez, K.A. and A.A. Gomez .1984: Statistical
Procedures for Agriculture Research Second ed.
Willey Inter Science Publ.

Hafez, M. Magda and Asmaa, R. Mahmoud,
2004. Response of snap bean (Phaseolus
vulgaris,L.) to nitrogen fertilizer source. Annals
of Agric. Sci., Mashtohor, 42(1): 261 270.
Kleinkopf GE., D.T. Westermannn and R.B.
Dwelle. 1981. Dry matter production and
nitrogen utilization by six potato cultivars. Agron.
J. 73: 799-802.

Maxwell, B and J. Kieber, 2004. Cytokinin signal
transduction. In: Plant Hormones. Biosynthesis,
Signal Transduction, Action. PJ Davies (ed.),
Kluwer Academic Publishers, Dordrecht, the
Netherland, 2004: 321-349.

Plummer, D. 1978. An Introduction to Practical
Biochemistry. 2™ ed. McGraw-Hall Mook
Company Limited, London, UK. 1978:144.
Saxena, K.K. Arun-Srivastava and R.B. Singh,
2003. Response of French bean to nutrient
application (NPK) in relation to physiological
traits and their consequent effect on yield. Farm
Sci. J., 12(2):150-152.

Singer, S.M., A.H. Ali, M. EL-Desuki, A.M.
Gomaa and M.A. Khalafallah, 2000. Synergistic
effect of bio and chemical fertilizers to improve
quality and yield of snap bean grown in sandy
soil. Acta Horticulturae, 513: 213-220.

Snell, F, C. Snell, 1952. Colorimetric Methods.
\ol. I11. Organic, D. Van Nostrand company, Inc.
London. 1952: 606pp.

Souza, A.B.De., M.J.B. De. Andrade, N.M.B.
Vieira and A. De. Albuquerque, 2008. Sowing
densities and NPK and liming levels on common
bean yield, in conventional cropping system, in
Ponta Grossa, Parana State, Brazil. Pesquisa
Agropecuaria Tropical, 38(1): 39-43.

Tao'Y, Ferrer J, Ljung K, Pojer F, Hong F, Long J,
Li L, Moreno J, Bowman M, Ivans L, Cheng Y,
Lim J, Zhao Y, Ballare C, Sandberg G, Noel J and
J. Chory J. 2008. Rapid synthesis of auxin via a
new tryptophan-dependent pathway is required

http://www.sciencepub.net/nature

94

21. Wettstein,

for shade avoidance in plants. Cell, 2008:
133:164-178.

D. Chlorophyll lethal und der
submikro-skopiche formwechsel der plastiden.
Expt. Cell Res., 1957: 12: 427-433.

3/5/3011

naturesciencej@gmail.com




