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ABSTRACT

This research was carried out at the private Farm Located at Anba Bishoy Monastry , Wadi El Natroun distract, Beheria
Governorate , Egypt, during the two successive summer seasons 2017 and 2018 to study the effect of some exogenous
protectants (Trehalose, Phenylalanine and proline amino acid at 0.1 ppm of each beside sprayed with water) as foliar spray
on productivity and pod quality of two snap bean cultivars (Buffalo and Douglas ) grown in saline soil and irrigated with
drip irrigation system. Buffalo cultivar gave higher growth, yield and pod quality than Douglas cultivar under saline soil
conditions. Spraying snap bean plants with Trehalose or phenylalanine increased dry weight of leaves, branches and shoot
dry weight, average pod weight, average, yield/plant, total yield /fad., whereas spraying with phenylalanine increased total
protein and total carbohydrates in pods. The interaction between Buffalo cultivar and spraying with Trehalose or phenylalanine
increased dry weight of leaves, branches and shoot dry weight, average pod weight, yield / plant, total yield /fad., whereas the
interaction between Buffalo cultivar and spraying with phenylalanine increased total protein and total carbohydrates in pods.
Keywords: Snap bean, cultivars, exogenous protectants, yield and pod quality.

INTRODUCTION
Snap bean Phaseolus vulgaris, L. is one of most popular
Fabaceae crops for local consumption and export to
European countries during the vegetable season. Snap
bean also plays a significant role as a good source of
carbohydrates and protein for human nutrients. In Egypt,
in 2018, the cultivation of green snap bean plants was
26268 ha which produced 284299 tons with an average
of 10.817 tonnes / ha. (FAO, 2019). In order to improve
the production of snap bean, this can be accomplished by
growing the cultivated area with the use of good cultivars
for the best yield and good quality.
Some researchers showed differences between snap bean
cultivars for growth (Yunsheng et al., 2015 , Hamaiel et
al., 2016, Marzouk et al., 2016 and Shafeek et al., 2017)
, yield and its components (Masa et al., 2017, Abdallah,
2018 , Rahman et al., 2018 and Saleh et al., 2018) and
quality (Mandour, 2014 and Beshir et al., 2015). They
showed that there were significant differences between
cultivars regarding plant growth, productivity and pod
quality.
Trehalose acts as a source of energy; a stabilizer;
carbohydrate storage; a protector for protein and lipid
membrane structure (Lunn et al., 2014) and sucrose use
(Schluepmann et al., 2003). Trehalose can accumulate in
several plant species in response to abiotic stresses such
as salinity, and improves plant performance (Yang et al.,
2014). Polyamines, one of the oldest classes of natural

compounds, are present in almost all living organisms
and play vital roles in many physiological processes
such as cell evolution and growth, and in response to
environmental stresses such as salinity. Many studies show
that polyamines may serve as cellular signals involved
in cross-discussion with hormonal pathways such as
the control of abiotic stress response by abscisic acid
(Mustafavi et al., 2018). Proline is an essential organic
osmolyte that accumulates in a host of plant species in
response to environmental stress such as drought, salinity,
extreme temperatures, UV radiation, and heavy metals.
Besides its role as an osmolyte for osmotic adaptation,
Proline helps to maintain subcellular structures such as
membranes and proteins, scavenge free radicals, and
redox cell buffering capacity under stress (Hsu et al.,
2003).
Many authors showed that spraying plants with exogenous
protectants such as (Trehalose, Phenylalanine and proline
amino acid) cussed increases in growth (Hanafy, 2010
on snap bean, Sadak et al., 2015 on faba bean and Khater
et al., 2018 on cowpea) , yield and quality (Saad et al.,
2015 on faba bean , Ganesh et al., 2017 on Pigeonpea
and El-Saadony et al., 2017 on pea and Mahmood et al.,
2017 on pepper).
Therefore, the object of this work was to enhance the
snap bean cultivars ( Buffalo and Douglas) tolerance
to salinity and obtained good yield and best green pod
quality by using some exogenous protectants as foliar
spray.
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spreading agent. One dripper line was left between each two
experimental plots without spraying as a gourd row to avoid
the overlapping of spraying salutation.

MATERIALS AND METHODS
This research was carried out at the private Farm Located
at Anba Bishoy Monastry , Wadi El Natroun distract,
Beheria Governorate , Egypt, during the two successive
summer seasons 2017 and 2018 to study the effect of
some exogenous protectants as foliar spray on growth,
productivity and pod quality of two snap bean cultivars
grown in saline soil and irrigated with drip irrigation
system .

In both experiments, nitrogen, phosphorus and potassium
were added at the rates of 80 kg N, 37 kg P2O5 and 50
kg K2O, in the form of ammonium sulphate (20.5 % N),
calcium superphosphate (15.5 % P2O5 ) and potassium
sulphate (48 % K2O) respectively. One third of all
fertilizers were added at the time of soil preparation with
20 m3/fed. FYM, but the rest were divided into 10 equal

Table 1: Chemical analysis of water and soil of the experimental in 2018 season
pH

EC
(ds/m)

Water
Soil

7.61
7.56

1.60
3.61

Soluble anions (meq/L)
CO3
0.40
0.40

HCO3
4.60
2.60

Soluble (cations meq/L)

Cl

SO4

Ca

Mg

K

Na

8.80
13.00

0.02
0.19

7.61
7.56

1.60
4.61

0.32
2.30

8.48
16.15

According to reclamation and development center desert soils Cairo University
This experiment was included 8 treatments which were
productivity and pod quality of two snap bean cultivars
grown in saline soil and irrigated with drip irrigation
system .

portions and were added through water irrigation system
(fertigation) by 3 days intervals , beginning 15 days after
sowing. The other normal agricultural treatments for
growing snap bean plants were practiced.

This experiment was included 8 treatments which were
the combinations between two cultivars (Buffalo and
Douglas) and some exogenous protectants (Trehalose,
Phenylalanine and proline amino acid at 0.1 ppm of each
beside sprayed with water).

Data Recorded

These treatments were arranged in a split plot in a complete
block design with three replications. Snap bean cultivars
were randomly distributed in the main plot, while some
exogenous protectants were randomly arranged in the sub
plot.

1. Dry weight

Seeds of snap bean cultivars were sown in the 1st April
and 17th March in the 1st and 2nd seasons, respectively.

2. Proline amino acid content

A random sample of 10 plants from each experimental
unit was taken after 60 days of sowing and the following
data were recorded

Different plant parts leaves and branches (shoots) were
oven dried at 70 oC till constant weight, and total dry
weight were recorded.

It was determined in dry leaves at 60 days after sowing in
both seasons according to the method described by Bates
(1973).

The plot area was 7.5 m2. Every plot consisted of three
dripper lines 5 m in length and 50 cm in width and spacing
at 20 cm between two hills. One dripper line was used for
the samples to measure vegetative growth and the other
two dripper lines were used for yield determination.
Seeds of snap bean cultivars were obtained from Pop
Vriend seeds (PV) company Holland.

3. Pod yield and its components
Green pods of each plot were harvested at the proper
maturity stage ( at 75 days after sowing) , counted and
weighted in each harvest and yield / plant and total
fresh pod yield (ton /fed.) were determined. Twenty pods
were randomly chosen from each treatment to determine;
average pod weight (g)

The plants were sprayed with different exogenous
protectants twice; i. e., 25 and 50 days after sowing in
both seasons.

4. Pod quality

Each plot received 2 liter solutions of each concentrations
using spreading agent (reflecting materials) in all treatments
to improve adherence of the spray to the plant foliage for
increasing exogenous protectants absorption by the plants.
The untreated plants (check) were sprayed with water and

At harvest time, ten pods were randomly taken from each
treatment and oven dried at 700C till constant weight and
the chemical constituents of pods during the two seasons
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were determined Total carbohydrate (%) according to the
methods as described by Dubois et al., (1956).

The increases in dry weight/ shoots were about 23.44 and
25.20 % for Buffalo cultivar over Douglas in the 1st and
2nd seasons, respectively.

Total protein

These results are agree with Yunsheng et al., (2015),
Hamaiel et al., (2016), Marzouk et al., (2016) and
Shafeek et al., (2017 ) all on snap bean they showed that
there were significant differences between snap cultivars
as for dry weight/ plant.

percentage of seed protein, total pod N was estimated, and
a factor of 6.25 was used to convert total N to protein
percentage (Kelly and Bliss, 1975).
Total fibers were determined in both seasons as percentage
according to Maynard (1970).

Effect of some exogenous protectants

Proline Amino Acid Content was determined on the basis
of pod dry matter as previously mentioned in leaves in
both seasons.

Foliar spray of snap bean plants with Tre or Phe increased
dry weight of leaves branches and shoot at 60 days after
sowing in both seasons ( Table 2).

Statistical analysis

In most cases, there were significant differences between
spraying with Pro and control with respect to dry weight
of branches in both seasons and shoot dry weight in the
2nd season.

According to Snedecor and Cochran (1967), the data from
this experiment was subject to adequate statistical analysis
of variance, and the discrepancies between treatments
were measured using LSD at 0.05 level.

The increases in shoot dry weight were about 21.43 and
25.71 % for Tre and 18.78 and 24.17 % for Phe over
unsprayed plants in the 1st and 2nd seasons, respectively.

RESULTS AND DISCUSSION
Dry weight/ plant

Trehalose reduced the inhibitory effects of salinity on
growth may be through improving the water status of the
plant tissues, since the relative water content of the shoot
increased (Zeid, 2009). Growth reduction due to salinity
stress was restored by trehalose treatments by improving
water status of plant tissues, and dry weight of different
plants (Sadak, 2016). Recently, Ahmed et al., (2016)
added that the improvement of growth due to application
of trehalose combined with drought may be due to

Effect of cultivar
Buffalo cultivar recorded higher values of and dry weight
of leaves, branches and shoot dry weight/ plant compared
to Douglas cultivar at 60 days after sowing in both
seasons ( Table 2).

Table 2. Effect of cultivars and some exogenous protectants on dry weight of different organs of snap bean during
2017 and 2018 seasons
Dry weight (g)

Treatments

leaves

branches

2017 season

2018 season

2017 season

Buffalo
Douglas

8.77
7.38

9.08
7.43

6.40
4.87

6.52
5.04

LSD at 0.05 level

0.80

0.78

0.82

0.88

Cvs

Relative increases in
TDW (%)

Total

2018 sea2017 season
son
Effect of cultivars

2018 season

2017 season

2018 season

15.17
12.24

15.60
12.46

123.94
100.00

125.20
100.00

1.42

1.30

--

--

100.00
121.43
118.78
101.61
--

100.00
125.71
124.17
103.88
--

Effect of some exogenous protectants
Control
Tre. at 0.1 ppm
Phe. at 0.1 ppm
Pro. at 0.1 ppm
LSD at 0.05 level

7.49
8.64
8.51
7.66
0.57

7.45
9.02
8.84
7.71
0.56

4.92
6.43
6.24
4.95
0.59

4.92
6.53
6.53
5.14
0.63

12.41
15.07
14.74
12.61
1.02

12.37
15.55
15.36
12.85
0.93

Tre.= Trehalose is a sugar consisting of two molecules of glucose, Phe. Phenylalanine is an essential amino acid and
Pro.= Proline is a proteno genic amino acid
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metabolization of T6P to usable sugars. Hence, trehalose
application could improve plant growth and alleviate the
harmful effects of salinity stress on plant.

There were no significant differences between Buffalo
and Douglas cultivars in proline contents in leaf tissues in
both seasons (Table 4).

Amino acids can directly or indirectly influence the
physiological activities in plant growth and development
such as exogenous application of amino acids have been
reported to modulate the growth of tomato in plastic
greenhouse (Boras et al., 2011).

Effect of some exogenous protectants
Spraying snap bean plants with Pro significantly increased
the contents of proline in leaf tissues, followed by
spraying with Tre, while spraying with Phe decreased
proline in leaf tissues, followed by control treatment in
both seasons ( Table 4).

These results agree with those reported Khater et al.,
(2018) on cowpea plants with trehalose effect, Hanafy
(2010) on snap bean and Sadak et al., (2015) on faba bean
regarding amino acid effect.

Proline has high hydrophilic characteristics, so, it plays
as an osmoticum. In addition, it has compatible actions in
cell cytoplasm without interfering with cellular structure
and metabolism. During salinity, proline can act as a
signaling molecule; modulate mitochondrial function
and influence cell proliferation by triggering specific
genes, which otherwise are essential for a particular plant
to recover from stress (Szabados and Savoure, 2009).
Accumulation of proline helps to maintain membrane
integrity by reducing lipid oxidation through scavenging
free radicals and protecting cellular redox potential
(Ashraf and Foolad, 2007).

Effect of the interaction
The interaction between cultivar and some exogenous
protectants had significant effect on dry weight of snap
bean at 60 days after sowing in both seasons (Table 3).
The interaction between Buffalo cultivar and foliar
spray with Tre or Phe increased dry weight of leaves,
branches and shoot dry weight/ plant in both seasons.

Table 3 . Effect of the interaction between cultivars and some exogenous protectants on dry weight of different
organs of snap bean during 2017 and 2018 seasons
Treatments
Cvs
Buffalo

Exogenous protectants
Control

Dry weight (g)
leaves
Branches
2018
2017
2018
2017 season
season season
season
8.18
8.27
5.37
5.42

Relative increases
in TDW (%)

Total
2017
season
13.55

2018
season
13.69

2017
season
120.34

2018
season
124.00

Tre. at 0.1 ppm

9.29

9.83

7.54

7.63

16.83

17.46

149.47

158.15

Phe. at 0.1 ppm

9.22

9.68

7.36

7.42

16.58

17.10

147.25

154.89

Pro. at 0.1 ppm

8.38

8.53

5.33

5.61

13.71

14.14

121.76

128.08

Douglas

Control

6.79

6.62

4.47

4.42

11.26

11.04

100.00

100.00

Tre. at 0.1 ppm

7.99

8.21

5.31

5.43

13.30

13.64

118.12

123.55

Phe. at 0.1 ppm

7.79

7.99

5.11

5.63

12.90

13.62

114.56

123.37

Pro. at 0.1 ppm

6.93
0.81

6.88
0.80

4.57
0.84

4.67
0.89

11.50
1.45

11.55
1.32

102.13
---

104.62
--

LSD at 0.05 level

Tre.= Trehalose is a sugar consisting of two molecules of glucose , Phe. Phenylalanine is an essential amino acid
Pro.= Proline is a proteno genic amino acid
The interaction between Douglas cultivar and control and
the interaction between Douglas cultivar and Pro gave the
lowest values of dry weight of leaves, branches and dry
weight of shoots.

between Douglas cultivar and control in the 1st and 2nd
seasons, respectively.
The simulative effect of spraying Buffalo cultivar with
Tre on dry weight of shoots/ plant may be due to that Tre
increased number of leaves/ plant and number of branches/
plant and plant height of Buffalo cultivar (Table 3).

The increases in shoot dry weight were about 49.47 and
58.15 % for the interaction between Buffalo cultivar
and spraying with Tre. and 47.25 and 54.89 % for the
interaction between Buffalo cultivar and spraying with
Phe. and 21.76 and 28.08 % for the interaction between
Buffalo cultivar and spraying with Pro over the interaction

Proline content
Effect of cultivar
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Regarding trehalose effect, Zeid (2009) stated that presoaking maize grains (Giza 2) with 10 mM trehalose
alleviated the adverse effects of salinity stress on the
metabolic activity of maize seedlings through increasing
photosynthetic pigments, nucleic acids content and
organic solutes e.g., sugars, soluble proteins and proline
content.

spraying with Pro or Tre increased proline contents in
leaf tissues, whereas the interaction between Buffalo or
Douglas and spraying with Phe decreased proline content
in leaf tissues in both seasons ( Table 4).
Yield and its components
Effect of cultivar

Effect of the interaction

There were significant differences between Buffalo and
Douglas cultivars in average pod weight, yield / plant

The interaction between Buffalo or Douglas cultivars and

Table 4.Effect of cultivars (C), and some exogenous protectants (EP) and their interaction (C×EP) treatments on
proline amino acid (mg/mg DW) in leaves of snap bean during 2017 and 2018 seasons
Snap bean cultivars

Exogenous protectants (EP)
Tre. at 0.1
Phe. at 0.1
ppm
ppm

Control

Pro. at 0.1
ppm

Mean (C)

2017 season
Buffalo
Douglas
Mean (SA)
LSD at 5%

9.97
9.90
9.93

Buffalo
Douglas
Mean (SA)
LSD at 5%

9.86
9.85
9.85

(C)= NS

10.10
8.64
11.02
10.04
8.85
10.95
10.07
8.74
10.99
(EP)= 0.24
(C×EP)= 0.35

(C)=NS

10.00
9.99
10.00
(EP)=0.06

9.93
9.93
---

2018 season
8.84
10.94
8.79
10.85
8.81
10.89
(C×EP)= 0.08

9.91
9.87
---

Tre.= Trehalose is a sugar consisting of two molecules of glucose
Phe. Phenylalanine is an essential amino acid
Pro.= Proline is a proteno genic amino acid
and total yield/fad. and Buffalo cultivar gave higher
values of average pod weight, yield / plant and total yield/
fad in both seasons ( Table 5). The increases in total yield
were about 29.49 and 27.22 % for Buffalo cultivar than
Douglas cultivar in the 1st and 2nd seasons, respectively.
This means that the increases in total yield for Buffalo
cultivar were about 0.861 and 0.807 ton/fad. over the
Douglas cultivar in the 1st and 2nd seasons, respectively.

% for Tre and 20.05 and 23.71 % for Phe. and 3.90 and
5.16 for Pro. over the control in the 1st and 2nd seasons,
respectively.
Regarding the stimulatory effect of trehalose on yield,
Chrominski et al., (1989) found that osmoregulators
decreased fruit abscission due to its role in reducing
ethylene production, leading to increase fruits and seeds
number per sliquie and consequently increased seed yield
per plant. Moreover, application of osmoregulators may be
enhancing photosynthetic pigments, leading to enhanced
dry matter accumulation and increased seed yield (Umar
and Bansal, 1995).

The differences between snap bean cultivars could be
attributed to the genetic differences between cultivars.
These findings are in line with the results of Masa et
al., (2017), Abdallah (2018) , Rahman et al., (2018) and
Saleh et al., (2018) all on snap bean they fond that there
were significant differences between cultivars on yield
and its components.

Theses results are harmony with those reported by Khater
et al., (2018) on cowpea plants with trehalose effect,
Hanafy (2010) on snap bean , Sadak et al., (2015) on
faba bean and Ganesh et al., (2017) on Pigeonpea
regarding amino acid effect and El-Saadony et al., (2017)
on pea plants regarding proline effect.

Effect of some exogenous protectants
Spraying snap bean plants with Tre or Phe increased
average pod weight, yield/plant and total yield/fad.
compared to Pro and control in both seasons (Table 5).

Effect of the interaction
The interaction between Buffalo cultivar and spraying
with Tre or Phe increased average pod weight, yield /

The increases in total yield were about 22.52 and 28.26
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Table 5 . Effect of cultivars and some exogenous protectants on yield and its components of snap bean during 2017
and 2018 seasons
Average pod weight
( g)

Treatments

2017
season

2018
season

Yield / plant
( g)
2017
season

2018 season

Total yield /faddan* ( ton)
2017
season

Relative increases in
total yield (%)

2018
season

2017
season

2018
season

Effect of cultivars
Buffalo

7.19

7.28

90.40

90.25

3.781

3.772

129.49

127.22

Douglas
LSD at 0.05 level

6.26
0.28

6.32
0.28

69.60
1.09

70.72
3.22

2.920
0.248

2.965
0.310

100.00
--

100.00
--

100.00
122.52
120.05
103.90
--

100.00
128.26
123.71
105.16
--

Effect of some exogenous protectants
Control
Tre. at 0.1 ppm
Phe. at 0.1 ppm
Pro. at 0.1 ppm
LSD at 0.05 level

6.26
7.15
6.93
6.58
0.20

6.32
7.27
7.07
6.55
0.18

71.57
87.73
85.81
74.90
2.03

70.32
90.27
87.07
74.29
2.31

3.002
3.678
3.604
3.119
0.102

2.948
3.781
3.647
3.100
0.133

Tre.= Trehalose is a sugar consisting of two molecules of glucose
Phe. Phenylalanine is an essential amino acid and Pro.= Proline is a proteno genic amino acid
*Faddan equal 0.4 ha.
plant and total yield/fad. in both seasons ( Table 6).

The stimulative effect of spraying with Tre on total yield /
fad. of Buffalo cultivar may be due to that Tre increased
dry weight of shoots ( Table 2) , average pod weight and
yield / plant ( Table 5).

The increases in total yield /fad. were about 56.08 and
61.27 % for the interaction between Buffalo cultivar
and spraying with Tre and 54.35 and 54.82 % for the
interaction between Buffalo cultivar and spraying with
Phe over the interaction between Douglas cultivar and
control in the 1st and 2nd seasons, respectively.

Pod quality
Effect of cultivars

Table 6. Effect of the interaction between cultivars and some exogenous protectants on yield and its components of
snap bean during 2017 and 2018 seasons

2018 season

2017 season

6.65

78.56

Relative increases in total
yield (%)
2018
2017
2018
2017
2018
season season season season season
75.94
3.292 3.177 121.39 116.89

7.57

7.88

101.14

105.20

4.233

4.397

156.08

161.77

7.46

7.72

99.67

100.67

4.186

4.208

154.35

154.82

Pro. at 0.1 ppm

6.94

6.85

82.24

79.19

3.414

3.306

125.88

121.63

Control
Tre. at 0.1
ppm
Phe. at 0.1
ppm

5.72

5.98

64.58

64.70

2.712

2.718

100.00

100.00

6.72

6.65

74.32

75.34

3.122

3.164

115.12

116.41

6.39

6.41

71.95

73.46

3.022

3.085

111.43

113.50

Pro. at 0.1 ppm

6.22
0.29

6.25
0.25

67.55
2.88

69.38
3.27

2.823
0.145

2.894
0.188

104.09
--

106.48
--

Treatments
Cvs
Buffalo

Average pod weight ( g)
Exogenous
protectants
Control
Tre. at 0.1
ppm
Phe. at 0.1
ppm

2017 season
6.79

Douglas

LSD at 0.05 level

Yield / plant ( g)

Total yield /
faddan* ( ton)

Tre.= Trehalose is a sugar consisting of two molecules of glucose , Phe. Phenylalanine is an essential amino acid
and Pro.= Proline is a proteno genic amino acid
*Faddan equal 0.4 ha.
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Buffalo cultivar gave higher total protein and total
carbohydrates in pods in both seasons, whereas Douglas
cultivar gave higher total fiber I the 2nd season (Table
7). There were no significant differences between two
cultivars in proline content in both seasons and total fiber
in the 1st season

spraying faba bean plants Polyamine (Putrescine) at 50
and 100 mg/L than unsprayed plants and El-Saadony et
al., (2017) found that spraying pea plants with proline at
(100ppm) recorded the highest values total carbohydrates
in seeds than unsprayed plants.
Effect of the interaction

These results are agree with those reported by Mandour
(2014), Essubalew et al., (2015) , Beshir et al . (2015)
and Saleh et al., (2018) all on snap bean.

The interaction between Buffalo cultivar and spraying
with Phe increased total protein and total carbohydrates
in pods , whereas the interaction between Douglas
cultivar and spraying with Pro increased proline content
in pods compared to other treatments and control (Table
8).

Effect of some exogenous protectants
Spraying snap bean plants with Phe increased total protein
and total carbohydrates followed by spraying with Tre,
whereas spraying with Tre increased proline content (
Table 7). Spraying with Tre, Phe and Pro decreased total
fiber in pods compared to control.

The interaction between Buffalo or Douglas cultivars and
spraying with Tre or Phe decreased total fiber in pods
compared to the interaction between Buffalo or Douglas
cultivar and control.

Trehalose may have an indirect effect on carbohydrate
metabolism by interfering with photosynthetic capacity
and utilization of other sugars (Ranwala and Miller,
2009). Trehalose may play an important role in regulating
carbohydrate allocation in plants during development
under stress (Eastmond and Graham, 2003). Trehalose
serves as an energy source; a stabilizer; carbohydrate
storage; a protector for protein and lipid membrane
structure ( Lunn et al., 2014).

From the forgoing results, it could be concluded that
1.Buffalo cultivar gave higher growth, yield and pod
quality than Douglas cultivar under saline soil conditions.
2. Spraying snap bean plants with trehalose increased
plant height, number of both leaves and branches and
N and P total uptake by shoots, whereas spraying with
phenylalanine increased total K uptake
by shoot ,
total protein and total carbohydrates in pods. Spraying
with Trehalose or phenylalanine increased dry weight
of leaves, branches and shoot dry weight, average pod
weight, average number of pods/ plant, , yield / plant,
total yield /fad.,

These results are in harmony agree with those reported by
Khater et al., (2018) showed that spraying cowpea plants
with trehalose at 500 μM gave increased proline, free
amino acids and carbohydrate content than unsprayed
plants. Saad et al., (2015) found that crude protein and
total carbohydrates of seeds significantly increased with

Table 7 . Effect of cultivars and some exogenous protectants on pod quality of snap bean during 2017 and 2018 seasons
Treatments

Total protein (%)
2017
season

2018
season

Total carbohydrates (%)

Proline amino acid ( mg/ g DW)

Total fiber (%)

2017 season

2017 season

2018 season

2017
season

2018
season

2018 season

Effect of cultivars
Buffalo

17.85

18.21

59.53

59.18

5.25

5.22

6.84

6.95

Douglas

17.35

17.34

57.22

57.70

5.08

5.23

6.82

7.18

LSD at 0.05 level

0.23

0.61

1.11

1.13

NS

NS

NS

0.03

Effect of some exogenous protectants
Control

16.39

17.05

52.38

53.55

4.62

5.06

7.32

7.43

Tre. at 0.1 ppm

17.90

17.29

61.15

60.05

5.69

4.79

7.02

7.08

Phe. at 0.1 ppm

18.96

20.12

62.71

62.41

4.86

4.80

6.33

6.90

Pro. at 0.1 ppm

17.15

16.63

57.25

57.73

5.49

6.27

6.66

6.86

LSD at 0.05 level

0.32

0.49

0.79

0.93

0.04

0.03

0.15

0.06

Tre.= Trehalose is a sugar consisting of two molecules of glucose
Phe. Phenylalanine is an essential amino acid and Pro.= Proline is a proteno genic amino acid
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Table 8. Effect of the interaction between cultivars and some exogenous protectants on yield and its components of
snap bean during 2017 and 2018 seasons
Treatments
Cvs
Buffalo

Douglas

Control

2017
season
16.47

2018
season
17.68

Total carbohydrates (%)
2017
2018
season season
53.58
53.65

Tre. at 0.1 ppm

18.05

17.51

62.69

61.05

6.40

Phe. at 0.1 ppm

19.56

20.92

64.06

64.16

Pro. at 0.1 ppm

17.33

16.72

57.79

Control

16.30

16.43

51.18

Tre. at 0.1 ppm

17.74

17.07

Phe. at 0.1 ppm

18.37

Pro. at 0.1 ppm

16.97
0.46

Total protein (%)
Exogenous protectants

LSD at 0.05 level

Proline amino acid
( mg/ g DW)
2017
2018
season
season
4.66
5.10

Total fiber (%)
2017
season
7.39

2018
season
7.41

4.73

7.06

7.11

5.07

4.90

6.39

6.41

57.86

4.85

6.15

6.53

6.87

53.46

4.58

5.02

7.25

7.45

59.62

59.06

4.98

4.85

6.98

7.05

19.33

61.37

60.67

4.65

4.69

6.28

7.38

16.53
0.69

56.71
1.12

57.60
1.31

6.13
0.05

6.39
0.05

6.79
0.21

6.85
0.09

Tre.= Trehalose is a sugar consisting of two molecules of glucose , Phe. Phenylalanine is an essential amino acid
and Pro.= Proline is a proteno genic amino acid.
3. The interaction between Buffalo cultivar and spraying
with Trehalose or phenylalanine increased number
of both leaves and branches , and dry weight of leaves,
branches and shoot dry weight, average pod weight,
average number of pods/ plant, yield / plant, total yield /
fad. the interaction between Buffalo cultivar and spraying
with Trehalose increased plant height , N and P total
uptake by shoots, whereas the interaction between
Buffalo cultivar and spraying with
phenylalanine
increased K total uptake by shoots and total protein and
total carbohydrates in pods.

Agronomy  5(3): 291-308.
Boras M., R. Zidan and W.Halloum (2011).Effect of amino
acids on growth, production and quality of tomato
in plastic greenhouse. Tishreen Univ. J Res. and Sc
Studies. Biolog Sci Series.;33(5):229-238.
Dubois, M., R.A. Gilles, J.Hamillon, R.Rebers, and I. Smith
(1956). Colorimetric method for determination of
sugars and related substances. Anal. Chem. 28: 350.
Eastmond, P.J. and I.A. Graham, (2003). Trehalose metabolism:
a regulatory role for trehalose-6-phosphate? Curr
Opin Plant Biol. 6(3):231-235.

In general, spraying snap bean plants grown in saline
soil with trehalose or with phenylalanine as exogenous
protectants were the best treatments for increasing snap
bean plants to saline soil under Wadi El Natron conditions.

El-Saadony, F.M., Dalia A.S. Nawar and H.G. Zyada (2017).
Effect of foliar application with salicylic acid, garlic
extract and proline on growth, yield and leaf anatomy
of pea (Pisum sativum L.) grown under drought stress.
Middle East J. Appl. Sci., 7(3): 633-650.
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