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Abstract 
 

Conventional water resources in Egypt are limited to the Nile River; groundwater in the deserts land Sinai, and precipitation. 

Each resource has its limitations on use. The present investigation was conducted at National Research Center, El-Noubaria 

Research Station El-Behaira Governorate, during the two successive seasons of 2015 and 2016 to study the response of three 

soybean ccltivars: 1- Giza 111, 2- Crawuford, and Giza 35 cultivars, to three salinity stress levels (400, 1200; 2000ppm), 

irrigation systems (SSD-SD; Sp), and Soybean Cultivars (Giza 111, Crawford; Giza 35) on soybean growth, grain yield. 

Regarding saline water and irrigation systems, means values of all parameters under study as following: Leaf area index (LAI), 

Crop growth rate (CGR), Net Assimilation Rate (NAR), Relative Growth Rate (RGR), Grain yield (kg/fed). It could be 

ranking in the following ascending orders: 400> 1200> 2000 and SP < SD < SSD, respectively. According to all parameters 

mentioned above, the effect of saline water and irrigation systems on all parameters mentioned above, there is significant 

differences at the 5 % evel between all values of characters. The interaction between three saline water levels, three irrigation 

systems and soybean cultivars had significant effect on all parameters mentioned above. It could be concluded to using from 

400 to 1200 ppm saline water and subsurface and surface drip irrigation systems to improving soybean growth characters and 

crop yield. 
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Introduction 

The utilization of such water therefore depends on 

pumping costs and its depletion rate versus the potential 

economic return on the long run. Rainfall on the 

Mediterranean coastal strip decreases eastward from 200 

mm/year at Alexandria to75 mm/year at Port Said. It also 

declines inland to about 25 mm/year near Cairo. In addition 

to the conventional water resources there are some other non-

conventional resources that include renewable groundwater 

aquifers in the Nile valley and Delta, agricultural drainage 

water, and treated wastewater. 

Irrigation management is one of the most important 

ingredients to increase the productivity of agricultural crops 

in the present time, under diverse land use and different 

irrigation quantity (Mansour et al., 2019a,b,c,d; Eldardiry et 

al., 2015; El-Hagarey et al., 2015, Goyal and Mansour 2015; 

Ibrahim et al., 2018; Mansour 2015). As well as, using 

simulation models techniques aims to improve the 

management of water irrigation systems specially under the 

scarcity of water in the dry climate condition (Mansour et al., 

2014, 2015a-e, Tayel et al., 2012a,b, 2015, 2016, 2018, 2019; 

Mansour and Aljughaiman 2012, 2015, Mansour and El-

Melhem 2012, 2015 and Attia et al., 2019). 

Cicek and Cakirlat (2002) studied the effect of salinity 

with different osmotic potential on shoot length, total fresh 

and dry weight, amounts of organic (proline) and inorganic 

(K and NA) substance of leaf tissue, the Na / K ratio, and leaf 

area, relative water content (RWC) and leaf osmolality in two 

maize cultivars. As a result, the shoot length, total fresh and 

dry weight and the leaf area decreased, amounts of proline 

Na, Na / K ratio and the leaf osmolality increased with 

increasing stress, and salt stress caused a similar decrease in 

leaf relative water content in both maize cultivars. 

Ramoliya and Pandey (2002) Potassium exhibited a 

rapid decrease in roots while it increased in eaves. These 

results can be attributed to: (1) transfer of K from roots to 

leaves, (2) there could have been an exchange of K ions with 

Na ions in root tissues, and (3) Na could have directly 

interfered with K uptake. 

Hema et al. (2003) stated that hydrogen peroxide and 

lipid hydroperoxides, other potentially toxic reactive oxygen 

species, are also generated under stress condition. Hydrogen 

peroxide can cause DNA breakage and can also act to 

inactive thiol-containing enzymes such as thioredoxin-

modulated enzymes of the chloroplasts. all these biochemical 

changes caused by free radical species may be reflected on 

depressing growth and yield of plants grown under salinity 

stress. Salt stress reduces plant growth and yield. The 

mechanisms by which plant growth is reduced by salt stress 

are not well understood. Salinity may decrease biomass 

production due to low / medium water potential. specific ion 

toxicity or ion imbalance (Mansour et al., 2016a), plant 

protect themselves from ion toxicity by minimizing toxic 

ions uptake and transport to the shoots. 

Saied et al. (2005) reported that reduction in the growth 

of seedlings was also recorded in response to increasing salt 

stress. In general, salinity can reduce the plant growth or 

damage the plants through: (1) osmotic effect (Causing water 
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deficit), (2) toxic effects of ions, and (3) imbalance of the 

uptake of essential nutrients. The cation K is essential for cell 

expansion, osmoregulation and cellular and whole-plant 

homeostasis. The role of K in response to salt stress is also 

well documented, where Na depresses K uptake  

Kao et al. (2006) has previously reported similar results 

on reduction of soybean biomass due to salt stress soybean is 

reported to be a relatively salt sensitive crop Katerji et al. 

(2000) and Kao et al. (2006). 

Zang (2006) found that water stress during the grain-

filling period induces early senescence, reduces 

photosynthesis, an shortens the grain-filling period, however 

it increase the remobilization of NSC from the vegetative 

tissues to the grain. If mild soil drying properly controlled 

during the later grain-filling period in rice (Oryza sative) and 

wheat (triticum aestivum), it can enhance whole – plant 

senescence, lead to faster and better remobilization of carbon 

from vegetative tissues to grains, and accelerate the grain-

filling rate. In cases where plant senescence is unfavorably 

delayed, such as by heavy use of nitrogen and the 

introduction of hybrids with strong heterosis, the gain from 

the enhanced remobilization and accelerated grain-filling rate 

can outweigh the loss of reduced photosynthesis and the 

shortened grain-filling period, leading to an increased grain 

yield, better harvest index and higher water – use efficiency. 

Sakr and El-Metwally (2009) indicated that salinity 

suppressed both cell division and cell enlargement 

proportionally in wheat plants. The reduction in plant growth 

under salinization may be also due to regulation between the 

endogenous phytohormones present in the plants. (Mansour 

et al., 2016b). 

In addition, the inhibitory effect of salinity on growth 

may be due to decrease in water absorption, metabolic 

processes, meristematic activity and / or cell enlargement 

(Khadr et al., 1994), Moreover the decrease in growth due to 

salinity may be attributed to an increase in respiration rate 

resulting from higher energy requirement’s, there are two 

ways that salinity could retard growth (a) by damaging 

growth cells so that they cannot perform their functions or (b) 

by limiting their supply of essential metabolites, the 

reduction in plant growth under salinization may be also due 

to the regulation between the endogenous growth substances 

presented in the seedling El-Nabarawy (1994). Regarding 

seedling fresh weight findings reported by Sobhanian et al. 

(2010), attributed the depressing effects of salinity on plant 

growth to an inhibition on protein turnover and mucleic acid 

synthesis in plants. 

Amirjani (2010) The salinity sensitivity of soybean was 

studied. The effect of salinity on length and fresh weight of 

seedling were determined increasing salinity level to 50, 100 

and 200 mM resulted in a reduction of plant height of 30, 47 

and 76% and a reduction of fresh weight of 32, 54 and 

respectively. 

The Na+ content significantly as salinity treatment 

concentrations increased the behavior of antioxidant enzymes 

was analyzed. A significant decrease in superoxide 

dismutase, catalase peroxidase activities under 100 and 200 

mM salt were found. 

The objectives of current research study were to study 

the effect of different three soybean cultivars, three salinity 

stress levels and three irrigation systems on soybean growth, 

grain yield. 

Materials and Methods 

Field experiments 

The present investigation was conducted at National 

Research Center, El-Noubaria Research Station El-Behaira 

Governorate, during the two successive seasons of 2015 and 

2016 to study the response of three soybean cultivars: 1- Giza 

111, 2- Crawuford, and Giza 35 cultivars, on the agronomic 

characteristics and yield as well as the percentages of oil, 

protein, Carbohydrates and Amino acids in soybean seeds as 

technological properties of soybean (Glycine max L Merr.) 

were studied.  

 
Table 1 : Soil water properties of National Research Center Research Station. 

OM CaCO3 (Soil water content %vb) 
Site pH EC (dSm-1) 

% FC WP AW 

NRC Farm 8.2 2.6 1.3 3.8 12.6 4.7 7.9 

pH: (1.25), EC: electrical conductivity in the extracted soil paste, OM organic matter, FC: field capacity, WP: wilting point, AW available 

water, vb volume basis. 

 
Table 2 : Some soil physical characteristics. 

Particle Size distribution, % θS % on weight basis  
Depth, 

cm 
C.  

Sand 

F.  

Sand 
Silt Clay 

Texture  

class F.C. W.P. AW 

HC 

(cmh-1)  

BD 

(g/cm³) 

P 

(cm³ voids 

/cm³ soil) 

0-15 8.4 77.6 8.5 5.5 Sandy 14 6 8 6.68 1.69 0.36 

15-30 8.6 77.7 8.3 5.4 Sandy 14 6 8 6.84 1.69 0.36 

30-45 8.5 77.5 8.8 5.2 Sandy 14 6 8 6.91 1.69 0.36 

45-60 8.8 76.7 8.6 5.9 Sandy 14 6 8 6.17 1.67 0.37 

F.C.: Field capacity, WP: wilting point, AW: available water, HC: Hydraulic conductivity, BD: Bulk density, and P : Pores of air in soil. 
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Table 3 : Fresh and saline water mixed characteristics (Mansour et al., 2016a). 

Parameters FW 400 ppm SW 1200 ppm SW 2000 ppm 

Physical analysis 

EC (dS/m) 1.56 2.4 3.2 

pH 7.3 7.3 7.4 

TDS (ppm) 0,442 1,236 2,079 

Chemical analysis 

Cations 

Ca 5.54 6.8 7.3 

Mg 3.8 4.3 5.3 

Na 6.2 13.6 22.8 

K 0.1 0.2 0.2 

Anions 

HCO3
= 0.0 0.0 0.0 

HCO3
-- 2.4 3.4 3.2 

Cl= 8.6 5.8 10.2 

SO4= 5.3 6.9 8.4 

ASR 2.8 4.9 7.6 

TDS: Total dissolved solids, ASR: Aquifer Storage and Recovery 

 

Some soil physical, chemical and water properties of 

the studied soil are carried out according to (Walter and 

Gardener, 1986; Klute and Dirksen, 1986; Jackson, 1967; 

and Soil Survey Staff, Soil Survey 1993) and moisture 

retention at field capacity and wilting point after (Rebecca, 

2004). Soils of both investigated sites were sandy loam in 

texture. Some soil water characteristics of this experiments 

were presented in Tables (1, 2 and 3). 

The plot area was 21 m2 (1 x 21). while the Saline water 

levels was added in association of tested levels as follows: 

Saline water: 

1-  Available irrigation water (FW- 400 ppm) 

2- Saline water 1200 ppm (SW-1200 ppm) 

3- Saline water 2000 ppm (SW-2000 ppm)  

Irrigation system: 

Irrigation networks include the following components 

as shown in Figures (1, 2 and 3): 

1. Control head: It was located at the water source supply. It 

consists of centrifugal pump 4`` /4``, driven by diesel 

engine (pump discharge of 100m3/h and 50m lift), sand 

media filter 48``(two tanks), screen filter 2`` (120 mesh) 

back flow prevention device, pressure regulator, pressure 

gauges, flow-meter, control valves and chemical injection. 

2. Main line: PVC pipes of 125mm in diameter (OD) to 

convey the water from the source to the main control 

points in the field. 

3. Sub-main lines: PVC pipes of 75mm diameter (OD) were 

connected to with the main line through a control unit 

consists of a 2`` ball valve and pressure gauges. 

4. Manifold lines: PVC pipes of 40mm in diameter (OD) 

were connected to the sub main line through control 

valves 1.5``. 

5. Distributors: Spacing between lines were 0.5m, -Emitters: 

These emitters (GR) built in PE tubes 16mm in diameter 

(OD) and 63 m in long (emitter discharge of 4 lph at 1.0 

bar operating pressure, 30 cm spacing between emitters. 

These component of irrigation systems were installed 

and operated according to Mansour et al. (2014) Mansour 

(2015), Mansour and Aljughaiman (2015), Mansour and El-

Melhem (2015), Mansour et al. (2015 a; b) and Mansour et 

al. (2016 a, b; c). 

 

1-Surface drip irrigation systems (SD) 

 
Fig. 3.1 : Layout of drip irrigation system 
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2-Sub-surface drip irrigation systems(SSD): 

 
Fig. 3.2 : Layout of Subsurface-drip Irrigation 

system 

 

3-Sprinkler irrigation systems(SP): 

 
Fig. 3.3 : Layout of Sprinkler Irrigation system 

 

 

Tanks: 

Three Polyethylene, 1 m3 tanks with a float inside was connected to the control head. The tanksare being filled with water 

through 63 mm pipe PVC - 6 bar, derived from the main line of the farm. 

Field experimental layout  

 

 
Fig 3.4 : Layout of the field experiments for the effect of different saline water and irrigation systems on different 

soybean varities at (NRC’s Farm, El-Noubaria region, Elbuhaira Governorate). 

Soybean cultivars: 

1- Giza111 

2- Crawford 

3- Giza35 

Growth characteristics: 

Leaf area (cm2), 

Leaf area index (LAI), 

sampleplantthebyoccupiedareaLand

areaLeaf
LAI =  

 

Where: 

LAI: Leaf area index 

Crop growth rate) CGR(mg/m2.d-1,  

  
12

12

TT

WW

A

1
CGR

−

−
×=  

Where: 

CGR: crop growth rate 

A: Land area occupied by the plant sample cm
2 

W2: Dry weight of the plant sample at time T2 

W1: weight of the plant sample at time T1 
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Net Assimilation Rate (NAR) mg/m2 d-1., 

LAI

CGR
NAR =  

Where: 

NAR: Net Assimilation Rate  

8- Relative Growth Rate (RGR)mg d-1 

12

12

TT

LnWLnW
RGR

−

−
=  

Where: 

LnW1 : The natural logarithm of dry matter weight at 

the time of growth T1 

LnW2 : The natural logarithm of dry matter weight at 

the time of growth T2 

Yield and its components: 

1-Soybean production (Kg/fed), 

2-Straw production (Kg/fed) and 

Statistical analysis: 

 The experiments were laid out in a spilt Split plot 

design (design with 3 replicates). The data were subjected to 

the proper statistical analysis of variance according to 

Snedecor and Cochran (1980). Significance of difference 

among means was compared using least Significant 

Differences (L.S.D) at 0.05 level of significant. 

Results 

Leaf area  

Data in Table (4(Illustrate the effect of three saline 

water levels (400ppm, 1200ppm and 2000ppm ) on Leaf area 

for three Cultivars (Giza 111, Crawford and Giza 35) in the 

first and second seasons 2015 and 2016, respectively. 

Regarding saline water levels, means values of Leaf area, It 

could be ranking in the following ascending orders: 2000ppm 

< 1200ppm < 400ppm. According to Leaf area, the effect of 

saline water levels on Leaf area, there is significant 

differences at the 5 % level between all values of characters. 

Regarding to saline water levels, gradually increases were 

detected by increasing saline water levels, where application 

of 400ppm ppm under three cultivars (Giza 111, Crawford 

and Giza 35) achieved the maximum Leaf area (110.57, 

96.05; 88.71) and (110.88, 96.77; 88.96) in the first and 

second season, respectively. Data in Table (4) Illustrate the 

effect of three irrigation systems SSD: Sub-surface drip, SD: 

Surface drip, SP: Sprinkler, SW: Saline Water IS: Irrigation 

Systems and LSD: Less significant differences on Leaf area 

for three Cultivars (Giza 111, Crawford and Giza 35) in the 

first and second seasons 2015 and 2016, respectively. 

Regarding irrigation systems, means values of Leaf area It 

could be ranking in the following ascending orders: SP < SD 

< SSD. According to Leaf area, the effect of irrigation 

systems on Leaf area, there is significant differences at the 5 

% level between all values of characters.  

Regarding to irrigation systems, gradually 

increases were detected by using irrigation systems, 

where application of SSD under three cultivars (Giza 

111, Crawford and Giza 35) achieved the maximum 

Leaf area (110.57, 96.05; 88.71) and (110.88, 96.77; 

88.96) in the first and second season, respectively.  

 
Table (4) shown that the high Leaf area of cultivar 

Giza111 significantly exceeded at 5 % level. The rest 

cultivars (Crawford and Giza 35) were it gave the Leaf area, 

(96.05, 88.71; 96.77, 88.96) in first and second seasons, 

respectively. The interaction between three saline water 

levels, three irrigation systems and soybean cultivars had 

significant effect on Leaf area and the maximum and 

minimum values of Leaf area (104.82 and 64.70) were 

obtained by Giza 111 and Giza 35 in the second and first 

season, respectively. 

Leaf area index (LAI). 

Data in Table (5) Illustrate the effect of three saline 

water levels (400ppm, 1200ppm and 2000ppm ppm) on Leaf 

area index (LAI) for three Cultivars (Giza 111, Crawford and 

Giza 35) in the first and second seasons 2015 and 2016, 

respectively.  

Regarding saline water levels, means values of LAI, It 

could be ranking in the following ascending orders: 2000ppm 

< 1200ppm < 400ppm. According to LAI, the effect of saline 

water levels on LAI, there is significant differences at the 5 

% level between all values of characters.  

Regarding to saline water levels, gradually 

increases were detected by increasing saline water 

levels, where application of 400ppm ppm under three 

cultivars (Giza 111, Crawford and Giza 35) achieved 

the maximum LAI (9.49, 7.78; 7.43) and (9.64, 8.05; 

7.67) in the first and second season, respectively. Data 

in Table (5) Illustrate the effect of three irrigation 

systems SSD: Sub-surface drip, SD: Surface drip, SP: 

Sprinkler, SW: Saline Water IS: Irrigation Systems and 

LSD: Less significant differences on LAI for three 

Cultivars (Giza 111, Crawford and Giza 35) in the first 

and second seasons 2015 and 2016, respectively. 

Regarding irrigation systems, means values of LAI, It 

could be ranking in the following ascending orders: SP 

< SD < SSD. According to LAI, the effect of irrigation 

systems on LAI, there is significant differences at the 5 

% level between all values of characters.  

Regarding to irrigation systems, gradually 

increases were detected by using irrigation systems, 

where application of SSD under three cultivars (Giza 

111, Crawford and Giza 35) achieved the maximum 

LAI (9.49, 7.78; 7.43) and (9.64, 8.05; 7.67) in the first 

and second season, respectively. Table (5) shown that 

the high LAI of cultivar Giza111 significantly 

exceeded at 5 % level. The rest cultivars (Crawford 

and Giza 35) were it gave the LAI (7.78, 7.43; 8.05, 

7.67) in first and second seasons, respectively. The 

interaction between three saline water levels, three 

irrigation systems and soybean cultivars had significant 

effect on LAI and the maximum and minimum values 

of LAI (8.49 and 4.46) were obtained by Giza 111 and 

Giza 35 in the second and first season, respectively. 

Crop growth rate (CGR) 

Data in Table (6) Illustrate the effect of three saline 

water levels (400ppm, 1200ppm and 2000 ppm ppm) on 

Crop growth rate (CGR) for three Cultivars (Giza 111, 

Crawford and Giza 35) in the first and second seasons 2015 

and 2016, respectively.  

Regarding saline water levels, means values of CGR, it 

could be ranking in the following ascending orders: 2000ppm 

< 1200ppm < 400ppm. According to CGR, the effect of 

Abdalla A.A. et al.  
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saline water levels on CGR, there is significant differences at 

the 5 % level between all values of characters. 

Regarding to saline water levels, gradually 

increases were detected by increasing saline water 

levels, where application of 400ppm ppm under three 

cultivars (Giza 111, Crawford and Giza 35) achieved 

the maximum CGR (1.57, 1.24; 1.09) and (1.63, 1.36; 

1.17) in the first and second season, respectively. Data 

in Table (6) Illustrate the effect of three irrigation 

systems SSD: Sub-surface drip, SD: Surface drip, SP: 

Sprinkler, SW: Saline Water IS: Irrigation Systems and 

LSD: Less significant differences on CGR for three 

Cultivars (Giza 111, Crawford and Giza 35) in the first 

and second seasons 2015 and 2016, respectively.  

Regarding irrigation systems, means values of CGR, It 

could be ranking in the following ascending orders: SP < SD 

< SSD. According to CGR, the effect of irrigation systems on 

CGR, there is significant differences at the 5 % level between 

all values of characters.  

Regarding to irrigation systems, gradually 

increases were detected by using irrigation systems, 

where application of SSD under three cultivars (Giza 

111, Crawford and Giza 35) achieved the maximum 

CGR, (1.57, 1.24; 1.09) and (1.63, 1.36; 1.17) in the 

first and second season, respectively.  

Table (6) shown that the high CGR of cultivar Giza111 

significantly exceeded at 5 % level. The rest cultivars 

(Crawford and Giza 35) were it gave the CGR, (1.24, 1.09; 

1.36, 1.17) in first and second seasons, respectively. 

The interaction between three saline water levels, three 

irrigation systems and soybean cultivars had significant 

effect on CGR and the maximum and minimum values of 

CGR (1.22 and 0.36) were obtained by Giza 111 and Giza 35 

in the second and first season, respectively. 

Net Assimilation Rate (NAR) 

Data in Table (7) Illustrate the effect of three saline 

water levels (400ppm, 1200ppm and 2000ppm ppm) on Net 

Assimilation Rate NAR for three Cultivars (Giza 111, 

Crawford and Giza 35) in the first and second seasons 2015 

and 2016, respectively 

Regarding saline water levels, means values of NAR, it 

could be ranking in the following ascending orders: 2000ppm 

< 1200ppm < 400ppm. According to NAR, the effect of 

saline water levels on NAR, there is significant differences at 

the 5 % level between all values of characters.  

Regarding to saline water levels, gradually 

increases were detected by increasing saline water 

levels, where application of 400ppm ppm under three 

cultivars (Giza 111, Crawford and Giza 35) achieved 

the maximum NAR (0.165, 0.167; 0.146) and (0.169, 

0.169; 0.153) in the first and second season, 

respectively.  

Data in Table (7) Illustrate the effect of three irrigation 

systems SSD: Sub-surface drip, SD: Surface drip, SP: 

Sprinkler, SW: Saline Water IS: Irrigation Systems and LSD: 

Less significant differences on NAR for three Cultivars (Giza 

111, Crawford and Giza 35) in the first and second seasons 

2015 and 2016, respectively.  

Regarding irrigation systems, means values of NAR ,It 

could be ranking in the following ascending orders: SP < SD 

< SSD. 

According to NAR, the effect of irrigation 

systems on NAR, there is significant differences at the 

5 % level between all values of characters.  

Regarding to irrigation systems, gradually 

increases were detected by using irrigation systems, 

where application of SSD under three cultivars (Giza 

111, Crawford and Giza 35) achieved the maximum 

NAR, (0.165, 0.167; 0.146) and (0.169, 0.169; 0.153) 

in the first and second season, respectively.  

Table (7) shown that the high NAR of cultivar Giza111 

significantly exceeded at 5 % level. The rest cultivars 

(Crawford and Giza 35) were it gave the NAR, (0.167, 0.146; 

0.169, 0.153) in first and second seasons, respectively. 

The interaction between three saline water levels, three 

irrigation systems and soybean cultivars had significant 

effect on NAR and the maximum and minimum values of 

NAR (0.16 and 0.07) were obtained by Giza 111 and Giza 35 

in the second and first season, respectively. 

Relative Growth Rate (RGR) 

Data in Table (8) Illustrate the effect of three saline 

water levels (400ppm, 1200ppm and 2000ppm ppm) on Net 

Assimilation Rate (RGR) for three Cultivars (Giza 111, 

Crawford and Giza 35) in the first and second seasons 2015 

and 2016, respectively.  

Regarding saline water levels, means values of RGR, it 

could be ranking in the following ascending orders: 2000ppm 

< 1200ppm < 400ppm. 

According to RGR, the effect of saline water 

levels on RGR, there is significant differences at the 5 

% level between all values of characters.  

Regarding to saline water levels, gradually 

increases were detected by increasing saline water 

levels, where application of 400ppm ppm under three 

cultivars (Giza 111, Crawford and Giza 35) achieved 

the maximum RGR (0.021, 0.022; 0.018) and (0.019, 

0.024; 0.018) in the first and second season, 

respectively.  

Data in Table (8) Illustrate the effect of three irrigation 

systems SSD: Sub-surface drip, SD: Surface drip, SP: 

Sprinkler, SW: Saline Water IS: Irrigation Systems and LSD: 

Less significant differences on RGR for three Cultivars (Giza 

111, Crawford and Giza 35) in the first and second seasons 

2015 and 2016, respectively.  

Regarding irrigation systems, means values of RGR, it 

could be ranking in the following ascending orders: SP < SD 

< SSD. 

According to RGR, the effect of irrigation 

systems on RGR, there is significant differences at the 

5 % level between all values of characters.  

Regarding to irrigation systems, gradually 

increases were detected by using irrigation systems, 

where application of SSD under three cultivars (Giza 

111, Crawford and Giza 35) achieved the maximum 

RGR, (0.021, 0.022; 0.018) and (0.019, 0.024; 0.018) 

in the first and second season, respectively. Table (8) 

Effect of the saline water, irrigation systems and soybean cultivars on vegetative growth and yield  
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shown that the high RGR of cultivar Giza111 

significantly exceeded at 5 % level. The rest cultivars 

(Crawford and Giza 35) were it gave the RGR, (0.022, 

0.018; 0.024, 0.018) in first and second seasons, 

respectively. 

The interaction between three saline water levels, three 

irrigation systems and soybean cultivars had significant 

effect on RGR and the maximum and minimum values of 

RGR (0.05 and 0.01) were obtained by Giza 111 and Giza 35 

in the second and first season, respectively. 

Soybean grain yield (Kg/fed) 

Data in Table (9) Illustrate the effect of three 

saline water levels (400ppm, 1200ppm and 2000 ppm) 

on Grain yield for three Cultivars (Giza 111, Crawford 

and Giza 35) in the first and second seasons 2015 and 

2016, respectively. Regarding saline water levels, 

means values of Grain yield, It could be ranking in the 

following ascending orders: 2000ppm < 1200ppm < 

400ppm. According to Grain yield, the effect of saline 

water levels on Grain yield, there is significant 

differences at the 5 % level between all values of 

characters. 

Regarding to saline water levels, gradually 

increases were detected by increasing saline water 

levels, where application of 400ppm ppm under three 

cultivars (Giza 111, Crawford and Giza 35) achieved 

the maximum Grain yield (1406, 1199; 1158) and 

(1510, 1248; 1211) in the first and second season, 

respectively. Data in Table (9) Illustrate the effect of 

three irrigation systems SSD: Sub-surface drip, SD: 

Surface drip, SP: Sprinkler, SW: Saline Water IS: 

Irrigation Systems and LSD: Less significant 

differences on Grain yield for three Cultivars (Giza 

111, Crawford and Giza 35) in the first and second 

seasons 2015 and 2016, respectively. Regarding 

irrigation systems, means values of Grain yield, it 

could be ranking in the following ascending orders: SP 

< SD < SSD. According to Grain yield, the effect of 

irrigation systems on Grain yield, there is significant 

differences at the 5% level between all values of 

characters. Regarding to irrigation systems, gradually 

increases were detected by using irrigation systems, 

where application of SSD under three cultivars (Giza 

111, Crawford and Giza 35) achieved the maximum 

Grain yield, (1406, 1199; 1158) and (1510, 1248; 

1211) in the first and second season, respectively.  

Table (9) shown that the high Grain yield of 

cultivar Giza111 significantly exceeded at 5 % level. 

The rest cultivars (Crawford and Giza 35) were it gave 

the Grain yield, (1199, 1158; 1248, 1211) in first and 

second seasons, respectively. The interaction between 

three saline water levels, three irrigation systems and 

soybean cultivars had significant effect on Grain yield 

and the maximum and minimum values of Grain yield 

(1175 and 467) were obtained by Giza 111 and Giza 35 

in the second and first season, respectively. 

 

 
 

Table 4 : Effect of saline water and irrigation systems treatments on leaf area of soybean (during 2015 and 2016 

seasons).  

Soybean cultivars (2015) Soybean cultivars (2016) 
Saline water Irrigation system 

Giza 111 Crawford Giza 35 Giza 111 Crawford Giza 35 

SSD 110.57 96.05 88.71 110.88 96.77 88.96 

SD 105.72 91.71 81.06 105.98 91.92 81.46 
400ppm 

 
Sp 99.07 88.57 74.72 99.55 88.88 74.92 

SSD 105.2 90.05 70.13 105.44 90.45 70.43 

SD 101.45 85.7 65.89 101.77 85.9 66.1 
1200ppm 

 
Sp 99.08 79.72 61.24 99.56 80.1 61.52 

SSD 95.89 83.97 68.92 96.22 84.2 69.1 

SD 89.4 80.1 64.56 89.66 80.34 64.77 
2000ppm 

 
Sp 83.35 57.7 59.39 83.87 57.85 59.66 

LSD 0.05 0.01 0.36 1.23 0.01 0.24 1.83 

400ppm 105.12a 92.11a 81.50a 105.47a 92.52a 81.78a 

1200ppm 101.91b 85.16b 65.75b 102.26b 85.48b 66.02b 

 

SW 

 2000ppm 89.55c 73.92c 64.29c 89.92c 74.13c 64.51c 

LSD 0.05 12.32 6.88 1.22 3.22 6.33 2.11 

SSD 103.89a 90.02a 75.92a 104.18a 90.47a 76.16a 

SD 98.86b 85.84b 70.50b 99.14b 86.05b 70.78b 

 

IS 

 SP 93.83c 75.33c 65.12c 94.33c 75.61c 65.37c 

LSD 0.05 4.94 4.33 4.76 4.66 4.88 4.21 

104.51a 91.06a 78.71a 104.82a 91.49a 78.97a 

100.38b 85.50b 68.12b 100.70b 85.76b 68.40b 

SW x IS x Cultivar 

 

 91.69c 74.62c 64.70c 92.12c 74.87c 64.94c 

LSD 0.05 5.76 9.77 3.76 3.66 4.87 3.85 
Where: SSD: Sub-surface drip, SD: Surface drip, SP: Sprinkler, SW: Saline Water IS: Irrigation Systems and LSD: Less significant 

differences. 
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Table 5 : Effect of saline water and irrigation systems treatments on leaf area index (LAI) of soybean cultivars (during 2015 

and 2016 seasons). 

Soybean cultivars (2015) Soybean cultivars (2016) 
Saline water (ppm) Irrigation system 

Giza 111 Crawford Giza 35 Giza 111 Crawford Giza 35 

SSD 9.49 7.78 7.43 9.64 8.05 7.67 

SD 8.56 7.00 6.26 8.33 7.21 6.49 400ppm 

Sp 7.77 6.13 5.25 8.04 6.31 5.46 

SSD 8.39 6.63 5.55 8.15 7.25 5.66 

SD 7.55 6.20 5.04 7.83 6.34 5.18 1200ppm 

Sp 7.12 5.23 4.11 7.34 5.45 4.23 

SSD 6.88 5.93 5.06 7.15 6.13 5.27 

SD 5.98 5.00 4.55 6.20 5.23 4.69 2000ppm 

Sp 5.32 3.46 3.91 5.55 3.63 4.02 

LSD 0.05 0.39 0.41 0.01 0.09 0.02 0.07 

400ppm 8.61a 6.97a 6.31a 8.67a 7.19a 6.54a 

1200ppm 7.69b 6.02b 4.90b 7.77b 6.35b 5.02b 

 

SW 

 2000ppm 6.06c 4.80c 4.51c 6.30c 5.00c 4.66c 

LSD 0.05 0.88 0.94 0.38 0.98 0.84 0.34 

SSD 8.25a 6.78a 6.01a 8.31a 7.14a 6.20a 

SD 7.36b 6.07b 5.28b 7.45b 6.26b 5.45b 

 

IS 

 SP 6.74c 4.94c 4.42c 6.98c 5.13c 4.57c 

LSD 0.05 0.59 0.68 0.70 0.45 0.98 0.86 

8.43a 6.87a 6.16a 8.49a 7.16a 6.37a 

7.52b 6.04b 5.09b 7.61b 6.31b 5.23b 

SW x IS x cultivar 

 

 6.40c 4.87c 4.46c 6.64c 5.06c 4.61c 

LSD 0.05 0.86 0.82 0.58 0.94 0.84 0.61 
Where: SSD: Sub-surface drip, SD: Surface drip, SP: Sprinkler, SW: Saline Water IS: Irrigation Systems and LSD: Less significant 

differences 

 

 
Table 6 : Effect of saline water and irrigation systems treatments on Crop growth rate (CGR)of soybean cultivars (during 2015 

and 2016 seasons). 

Soybean cultivars (2015) Soybean cultivars (2016) 
Saline water Irrigation system 

Giza 111 Crawford Giza 35 Giza 111 Crawford Giza 35 

SSD 1.574 1.246 1.090 1.633 1.366 1.178 

SD 1.246 1.14 0.728 1.379 1.264 0.809 400ppm 

Sp 1.161 0.997 0.666 1.254 1.035 0.777 

SSD 0.929 0.885 0.712 0.968 0.921 0.798 

SD 0.871 0.565 0.442 0.905 0.593 0.642 1200ppm 

Sp 0.589 0.452 0.417 0.871 0.535 0.451 

SSD 0.376 0.699 0.404 0.468 0.811 0.686 

SD 0.315 0.388 0.292 0.347 0.418 0.504 2000ppm 

Sp 0.303 0.297 0.209 0.311 0.351 0.377 

LSD 0.05 0.01 0.07 0.06 0.03 0.01 0.02 

400ppm 1.33a 1.13a 0.83a 1.42a 1.22a 0.92a 

1200ppm 0.80b 0.63b 0.52b 0.91b 0.68b 0.63b 

 

SW 

 2000ppm 0.33c 0.46c 0.30c 0.38c 0.53c 0.52c 

LSD 0.05 0.40 0.20 0.20 0.30 0.14 0.10 

SSD 0.96a 0.94a 0.74a 1.02a 1.03a 0.89a 

SD 0.81b 0.70b 0.49b 0.88b 0.76b 0.65b 

 

IS 

 SP 0.68c 0.58c 0.43c 0.81c 0.64c 0.54c 

LSD 0.05 0.14 0.21 0.05 0.06 0.11 0.10 

1.14a 1.03a 0.78a 1.22a 1.12a 0.91a 

0.80b 0.66b 0.51b 0.89b 0.72b 0.64b SW x IS x Cultivar  

 0.51c 0.52c 0.36c 0.59c 0.58c 0.53c 

LSD 0.05 0.28 0.13 0.14 0.27 0.13 0.10 
Where: SSD: Sub-surface drip, SD: Surface drip, SP: Sprinkler, SW: Saline Water IS: Irrigation Systems and LSD: Less significant 

differences 
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Table 7 : Effect of saline water and irrigation systems treatments on Net Assimilation Rate (NAR) of soybean cultivars 

(during 2015 and 2016). 

Soybean cultivars (2015) Soybean cultivars (2016) 
Saline water Irrigation system 

Giza 111 Crawford Giza 35 Giza 111 Crawford Giza 35 

SSD 0.165 0.167 0.146 0.169 0.169 0.153 

SD 0.145 0.162 0.126 0.165 0.175 0.124 400ppm 

Sp 0.207 0.161 0.116 0.155 0.164 0.124 

SSD 0.116 0.133 0.126 0.118 0.127 0.140 

SD 0.115 0.091 0.087 0.115 0.093 0.123 1200ppm 

Sp 0.082 0.086 0.01 0.118 0.093 0.106 

SSD 0.054 0.117 0.079 0.065 0.123 0.130 

SD 0.052 0.087 0.064 0.055 0.079 0.107 2000ppm 

Sp 0.056 0.085 0.053 0.055 0.069 0.093 

LSD 0.05 0.002 0.001 0.010 0.010 0.011 0.011 

400ppm 0.17a 0.16 0.13a 0.16a 0.17a 0.13 

1200ppm 0.10b 0.10 0.07b 0.12b 0.10b 0.12 

 

SW 

 2000ppm 0.05c 0.10 0.07b 0.06c 0.09c 0.11 

LSD 0.05 0.05 0.06 0.05 0.03 0.01 0.01 

SSD 0.11b 0.14a 0.12a 0.12a 0.14a 0.14a 

SD 0.10c 0.11b 0.09b 0.11b 0.12b 0.12b 

 

IS 

 SP 0.12a 0.11b 0.06c 0.11b 0.11c 0.11c 

LSD 0.05 0.01 0.02 0.02 0.01 0.01 0.01 

0.14a 0.15a 0.13a 0.14a 0.16a 0.14a 

0.10b 0.11b 0.08b 0.12b 0.11b 0.12b SW x IS x Cultivar  

 0.09c 0.11b 0.07c 0.09c 0.10c 0.11c 

LSD 0.05 0.01 0.03 0.01 0.01 0.01 0.01 
Where: SSD: Sub-surface drip, SD: Surface drip, SP: Sprinkler, SW: Saline Water IS: Irrigation Systems and LSD: Less significant 

differences 

 

 
Table 8 : Effect of saline water and irrigation systems treatments on Relative Growth Rate (RGR) of soybean cultivars (during 

2015 and 2016 seasons). 

Soybean cultivars (2015) Soybean cultivars (2016) 
Saline water Irrigation system 

Giza 111 Crawford Giza 35 Giza 111 Crawford Giza 35 

SSD 0.021 0.022 0.018 0.019 0.024 0.018 

SD 0.018 0.021 0.015 0.021 0.023 0.017 400ppm 

Sp 0.018 0.018 0.014 0.02 0.022 0.016 

SSD 0.017 0.019 0.015 0.014 0.019 0.014 

SD 0.015 0.013 0.011 0.016 0.014 0.013 1200ppm 

Sp 0.014 0.011 0.009 0.016 0.015 0.011 

SSD 0.008 0.017 0.01 0.009 0.018 0.014 

SD 0.006 0.009 0.009 0.008 0.012 0.015 2000ppm 

Sp 0.005 0.009 0.007 0.008 0.011 0.014 

LSD 0.05 0.001 0.002 0.001 0.001 0.001 0.001 

400ppm 0.02a 0.02a 0.02a 0.02a 0.02a 0.04a 

1200ppm 0.02a 0.01b 0.01b 0.02a 0.02b 0.01b 

 

SW 

 2000ppm 0.01b 0.01b 0.01b 0.01b 0.01c 0.01b 

LSD 0.05 0.01 0.01 0.01 0.01 0.01 0.02 

SSD 0.02a 0.02a 0.015a 0.01b 0.02a 0.02b 

SD 0.01b 0.01b 0.01b 0.02a 0.016a 0.04a 

 

IS 

 SP 0.01b 0.01b 0.01b 0.01b 0.016a 0.01c 

LSD 0.05 0.01 0.01 0.01 0.01 0.01 0.01 

0.02a 0.02a 0.02a 0.02a 0.01a 0.03a 

0.01b 0.01b 0.01b 0.02a 0.01b 0.02b 

SW x IS x Cultivar 

 

 0.01b 0.01b 0.01b 0.01b 0.05c 0.01c 

LSD 0.05 0.01 0.01 0.01 0.01 0.03 0.01 

Where: SSD: Sub-surface drip, SD: Surface drip, SP: Sprinkler, SW: Saline Water IS: Irrigation Systems and LSD: Less 

significant differences 
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Table 9 : Effect of saline water and irrigation systems treatments on Grain yield (Kg/fed) of soybean cultivars (during 

2014/2015 and 2015/2016 seasons). 

Soybean cultivars) Soybean cultivars (2016) 
Saline water Irrigation system 

Giza 111 Crawford Giza 35 Giza 111 Crawford Giza 35 

SSD 1406 1199 1158 1510 1248 1211 

SD 1182 995 803 1211 1032 846 400ppm 

Sp 1186 1053 940 1216 1092 1002 

SSD 953 848 804 985 886 837 

SD 813 610 510 847 641 546 1200ppm 

Sp 692 560 530 742 594 556 

SSD 587 640 531 622 674 557 

SD 483 452 325 505 475 344 2000ppm 

Sp 474 401 240 505 424 260 

LSD 0.05 4 40 30 4 30 1 

400ppm 1258.00 1082.33 967.00 1312.3 1124.0 1019.6 

1200ppm 819.33 672.67 614.67 858.00 707.00 646.33 

 

SW 

 2000ppm 514.67 497.67 365.33 544.00 524.33 387.00 

LSD 0.05 300 170 245 285 180 255 

SSD 982.00 895.67 831.00 1039.0 936.00 868.33 

SD 826.00 685.67 546.00 854.33 716.00 578.60 

 

IS 

 SP 784.00 671.33 570.00 821.00 703.33 606.00 

LSD 0.05 39 13 35 32 12 26 

1120 989 899 1175 1030 944 

822 679 580 856 711 611 SW x IS x Cultivar  

 649 585 467 682 613 496 

LSD 0.05 170 93 110 160 90 110 
Where: SSD: Sub-surface drip, SD: Surface drip, SP: Sprinkler, SW: Saline Water IS: Irrigation Systems and LSD: Less significant 

differences 

 

Discussion 

The obtained data of the effect of treated saline water, 

irrigation systems and soybean crop cultivars on leaf area, 

leaf area index, crop growth rate (CGR), Net Assimilation 

Rate (NAR) and Relative Growth Rate (RGR) were better by 

using Giza 111 and Crawford soybean cultivars, this is due to 

the increase in the rate of photosynthesis and thus increase 

the area of leaves of soybean plants for Giza 111 and 

Crawford soybean cultivars under subsurface drip irrigation 

system and the use of saline water from 400 to 1200 ppm. 

The obtained data of the effect of treated saline water, 

irrigation systems and soybean crop cultivars on Grain yield 

(Kg/fed) were better by using Giza 111 and Crawford 

soybean cultivars, this is due to the increase in the rate of 

photosynthesis and thus increase the area of leaves of 

soybean plants for Giza 111 and Crawford soybean cultivars 

under subsurface drip irrigation system and the use of saline 

water from 400 to 1200 ppm, these data agreed with Hema et 

al. (2003), Saied et al. (2005), Kao et al. (2006), Katerji et al. 

(2000), Sobhanian et al. (2010), Zang (2006), Sakr and El-

Metwally (2009) Amirjani (2010), (Go´mez-Campo and 

Prakash 1999; Moate et al., 2002; Hirt and Shinozaki, 2004; 

Athar et al., 2009; Dubey, 2005; Arrigoni et al., 2000; 

Mittler, 2002; Ashraf and Foolad, 2000, Al-Hakimi, 2001; 

Mahmoud and Amira, 2010; Dandan and Shi, 2013; Yang, 

2007; Qiu, 2011; Zhou, 2012; Shimin and Guocheng, 2000). 

Conclusion 

It could be concluded to using from 400 to 1200 

ppm saline water and subsurface and surface drip 

irrigation systems to improving soybean growth 

characters, crop yield, water crop productivity 

calibrated by AquaCrop model and improving 

technology properties of soybean within amino acids 

and soybean oil quality parameters. As well as in the 

same cases treatments of saline water and drip 

irrigation systems had positive effects on soil moisture 

and salinity distribution. 

References 

Amirjani, M.R. (2010). Effect of salinity stress on growth, 

mineral composition, proline content, antioxidant 

enzymes of soybean American journal of plant 

physiology 5 (6): 350-360. 2010. 

Apple Academic Press, Publisher: Taylor and Frances. 

Arrigoni, O. and De Tullio, M.C. (2000). The role of ascorbic 

acid in cell metabolism: between gene-directed 

functions and unpredictable chemical reactions. J. Plant 

Physiol., 157: 481–488. 

Ashraf, M. and Foolad, M.R. (2007). Roles of glycine 

betaine and proline in improving plant abiotic stress 

resistance. Environ Exp Bot 59: 206-216.  

Athar, H.R.; Khan, A. and Ashraf, M. (2009). Inducing salt 

tolerance in wheat by exogenously applied ascorbic 

Acid through Different Modes. J. Plant Nutrition, 

32(11): 1799-1817. 

Cicek, N. and Cakirlar, H. (2002). The effect of salinity on 

some physiological parameters in two maize cultivars. 

Bulg. J. Plant Physiol. 28(1-2): 66-74. 

Dandan, L. and Shi, Y. (2013). Effects of Magnetized Saline 

on Growth and Development of Winter Wheat 

Seedlings. Adv. J. Food Sci. Technol., 5:  

Eldardiry, E.E.; Hellal, F. and Mansour, H.A.A. (2015). 

Performance of sprinkler irrigated wheat – part II. 

Closed Circuit Trickle Irrigation Design: Theory and 

Effect of the saline water, irrigation systems and soybean cultivars on vegetative growth and yield  



 
2217 

Applications, Series: Research Advances in Sustainable 

Micro Irrigation, 7: 41. 

El-Hagarey, M.E.; Mehanna, H.M. and Mansour, H.A. 

(2015). Soil moisture and salinity distributions under 

modified sprinkler irrigation. Closed Circuit Trickle 

Irrigation Design: Theory and Applications, 

Series: Research Advances in Sustainable Micro 

Irrigation, 7: 3-21. 

El-Nabrawy, M.C. (1994). Studies on native hormones 

activity in water stressed sorghum. J. Agric. Sci. 

Mansoura Unic. 19(5):1669-1682. 

Essa, T.A. (2002). Effect of salinity stress on growth and 

nutrient composition of three soybean (Glycine max L. 

Merrill) cultivars. J. Agre. & Crop Sci., New York, 

188(2): 86-93. 

FAOSTAT, (2002). Database results of Food and 

Agricultural Organization of United Nations, 

http://fao.org. 

Go´mez-Campo, C. and Prakash, S. (1999). Origin and 

domestication. In: C. Gmez-Campo, ed. Biology of 

Brassica coenospecies, 33–58. Elsevier, Amsterdam. 

Goyal, M.R. and Mansour H.A.A. (2015). Closed circuit 

trickle irrigation design: theory and applications, 

(book), Apple Academic Press, Publisher: Taylor and 

Frances, Series: Research Advances in Sustainable 

Micro Irrigation, Volume: 7. 

Hakimi, A.M.A. (2001). Alleviation of the adverse effects of 

NaCl on gas exchange and growth of wheat plants by 

ascorbic acid, thiamin and sodium salicylate. Pak. J. 

Biol. Sci., 4(7): 762-765. 

Hema-vaidyanathan, P.; Pattathil-Sivakumar, S.; Romit-

chakrabarty, C.; Thomas, G.; Vaidyanathan, H.; 

Sivakumar, P.; Tester, M. and Deveport, R. (2003). Na 

tolerance and Na transport in higher plants. Annals of 

bot, 91: 305 – 327. 

Hirt, H. and Shinozaki, K. (2004). Plant responses to abiotic 

stress. Plant Physiol., 93: 1070-1076. 

Ibrahim, A.; Csúr-Varga, A.; Jolánkai, M.; Mansour, H. and 

Hamed, A. (2018). Monitoring some quality attributes 

of different wheat varieties by infrared technology. 

Agricultural Engineering International: CIGR Journal, 

20(1): 201-210. 

Jackson, M.L. (1967). Soil Chemical Analysis, Prentice Hall, 

Inc., Englewood Cliffs, USA. 

Kao, W.Y.; Sai, T.T. Tsai, H.C. and Shih, C.N. (2006). 

Response of three Glycine species to salt stress. 

Environ. Exp. Bot 56: 120-125. 

Katerji, N.J.W.; Van Hoom. A.H. and Mastrorilli, M. (2000). 

Salt tolerance classification of crops according to soil 

salinity and to water stress day index. H. Agric. Water 

Manage, 43: 99-109. 

Khadr, I.; Nyireda, F.; Shananhan, F.; Nielsen, C. and 

Anderia, R. (1994). Ethephon alters corn growth under 

drought stress. Agron. J86 : 283-88. 

Klute, A. and Dirksen, C. (1986). Hydraulic conductivity and 

diffusivity: Laboratory methods. P. 687-734 Methods of 

soil analysis. Part 1 Agronomy 2nd edition. ASA and 

SSSA, Madison, WI. In. A. Klute (ed.).  

Mahmoud, H. and Amira, M.S.A.Q. (2010). Irrigation with 

magnetized water enhances growth, chemical 

constituent and yield of chickpea (Cicer arietinum 

L.).Agric. And Bio. J. of North Am., 14: 671-676. 

Mansour, H. A.; Jiandong, H.; Hongjuan, R.; Kheiry, A.N. 

and Abd-Elmabod, S.K. (2019b). Influence of using 

automatic irrigation system and organic fertilizer 

treatments on faba bean water productivity, 

International Journal of GEOMATE, 7 (62): 256 -265. 

Mansour, H.A. (2015). Performance automatic sprinkler 

irrigation management for production and quality of 

different Egyptian wheat varieties. International Journal 

of ChemTech Research. 8(12): 226-237. 

Mansour, H.A. and Aljughaiman, A.S. (2012). Water and 

fertilizers use efficiency of corn crop under closed 

circuits of drip irrigation system. Journal of Applied 

Sciences Research. 8(11): 5485-5493. 

Mansour, H.A. and Sabreen Kh, P. (2019). Effect of some 

environmental control parameters and retention time on 

biogas produced from wastes of buffalo feeding. Plant 

archives, 19: 628-635. 

Mansour, H.A.;  Abd El-Hady, M.; Bralts, V.F. and Engel, 

B.A. (2016a). Performance automation controller of 

drip irrigation system and saline water for wheat yield 

and water productivity in Egypt. Journal of Irrigation 

and Drainage Engineering, American Society of Civil 

engineering (ASCE), J. Irrig. Drain Eng. 142(10):1-6. 

Mansour, H.A.; Abdallah, E.F.; Gaballah, M.S. and 

Gyuricza, Cs. (2015b). Impact of Bubbler Discharge 

and Irrigation Water Quantity on 1-Hydraulic 

Performance Evaluation and Maize Biomass Yield. Int. 

J. of GEOMATE. 9(18): 1538-1544. 

Mansour, H.A.; Abdel-Hady, M.; El-dardiry, E.I. and Bralts, 

V.F. (2015a). Performance of automatic control 

different localized irrigation systems and lateral lengths 

for: emitters clogging and maize (Zea mays L.) growth 

and yield. Int. J. of GEOMATE, 9 (2): 1545-1552. 

Mansour, H.A.; Abdel-Hady, M.; Eldardiry, E.I. and Bralts, 

V.F. (2015a). Performance of automatic control 

different localized irrigation systems and lateral lengths 

for emitters clogging and maize (Zea Mays L.) growth 

and yield. International Journal of GEOMATE. 9(18): 

1545-1552. 

Mansour, H.A.; Abd-Elmabod, S.K. and Engel, B.A. (2019). 

Adaptation of modelling to irrigation system and water 

management for corn growth and yield. Plant Archives, 

19: 644-651. 

Mansour, H.A.; Pibars, S.K.; Abd El-Hady, M. and Ebtisam, 

I.E. (2014). Effect of water management by drip 

irrigation automation controller system on faba bean 

production under water deficit. International Journal of 

GEOMATE, 7(2): 1047-1053. 

Mansour, H.A.; Saad, A.; Ibrahim, A.A. and El-Hagarey, 

M.E. (2016b). Management of irrigation system: 

Quality performance of Egyptian wheat (Book 

Chapter). Micro Irrigation Management: Technological 

Advances and Their Applications. 279-293. 

Mansour, H.A.; Saad, A.; Ibrahim, A.A.A. and El-Hagarey, 

M.E. (2016c). Management of irrigation system: 

Quality performance of Egyptian wheat (Book 

Chapter). Micro irrigation management: technological 

advances and their applications, Apple Academic Press, 

Publisher: Taylor and Frances. 

Mansour, H.A.; Sabreen Kh. Pibars, M.S. Gaballah, and 

Mohammed, K.A.S. (2016b). Effect of different 

nitrogen fertilizer levels, and wheat cultivars on yield 

and its components under sprinkler irrigation system 

management in sandy soil. International Journal of 

Chem. Tech. Research, 9 (09): 1-9. 

Abdalla A.A. et al.  

 



 
2218 

Mansour, H.A.; Abd El-Hady M.; Bralts, V.F. and 

Engel, B.A. (2016a). Performance Automation 

Controller of Drip Irrigation System and Saline Water 

for Wheat Yield and Water Productivity in Egypt. 

Journal of Irrigation and Drainage Engineering, 

American Society of Civil Engineering (ASCE), J. Irrig. 

Drain Eng. 05016005, http://dx.doi.org/10.1061/ 

(ASCE)IR, 1943-4774.0001042. 

Mansour, H.A.; Jiandong, H.; Pibars, S.K.; Feng, B.H. 

and Changmei, L. (2019). Effect of pipes installation by 

modified machine for subsurface drip irrigation system 

on maize crop yield costs. Agricultural Engineering 

International: CIGR Journal 21(2): 98-107. 

Mansour, H.A.A. (2015). Design considerations for closed 

circuit design of drip irrigation system (Book Chapter). 

Series: Research Advances in Sustainable Micro 

Irrigation, 7: 61-133. 

Mansour, H.A.A. and Aljughaiman, A.S. (2015).Water and 

fertilizer use efficiencies for drip irrigated corn: 

Kingdom of Saudi Arabia (book chapter) closed circuit 

trickle irrigation design: theory and applications, Apple 

Academic Press, Publisher: Taylor and Frances. 

Series: Research Advances in Sustainable Micro 

Irrigation, 7 : 233-249. 

Mansour, H.A.A. and El-Melhem, Y. (2015). Performance of 

drip irrigated yellow corn: Kingdom of Saudi Arabia 

(Book Chapter), closed circuit trickle irrigation design: 

theory and applications, Apple Academic Press, 

Publisher: Taylor and Frances. Series: Research 

Advances in Sustainable Micro Irrigation, 7: 219-232. 

Mansour, H.A.A.; Mehanna, H.M.; El-Hagarey, M.E. and 

Hassan, A.S. (2015c). Automation of mini-sprinkler and 

drip irrigation systems. Closed Circuit Trickle Irrigation 

Design: Theory and Applications, Series: Research 

Advances in Sustainable Micro Irrigation, 7: 179-204. 

Mansour, H.A.A.; Tayel, M.Y.; Lightfoot, D.A.; El-Gindy, 

A.M. (2015d). Energy and water savings in drip 

irrigation systems. Closed Circuit Trickle Irrigation 

Design: Theory and Applications, 149-178. 

Mansour, H.A.A.; El-Hady, M.A. and Gyurciza, C.S. 

(2015e). Water and fertilizer use efficiencies for drip 

irrigated maize (Book Chapter). Closed Circuit Trickle 

Irrigation Design: Theory and Applications. 

Series: Research Advances in Sustainable Micro 

Irrigation, 7: 207-218. 

Qiu, N.W.; Tan, T.H.; Dai, H.; Shen, X.; Han, R.; Lin, Y. and 

Ma, Z.Q. (2011). Biological effects of magnetized 

water on seed germination, seedling growth and 

physiological characteristics of wheat. Plant Physiol. J., 

47: 803-810.  

Ramoliya and Pandey (2002). Effect of salinization of soil on 

growth and macro- and micro-nutrient accumulation in 

seedlings of Salvadora persica (Salvadoraceae). 

Rebecca, B. (2004). Soil Survey Laboratory Methods 

Manual. (Soil Survey Laboratory Investigations Report 

No. 42) Rebecca Burt Research Soil Scientist MS 41, 

Room 152, 100 Centennial Mall North, Lincoln, NE 

68358-3866 (402) 437-3506.  

Saied, A.S.; Keutgen, A.J. and Noga (2005). The influence of 

NACI salinity on growth, yield and fruit quality of 

strawberry cvs, Elsanta and Korena Scientia 

Horticulture, 103: 289–303. 

Sakr, M.T. and El-metwally, M.A. (2009). Alleviation of the 

harmful effects of soil salt stress on growth, wield and 

endogenous antioxidant content of wheat plant by 

application of antioxidants. Pakistan Journal of 

Biological sciences, 12(8): 624-630. 

Sobhanian, H.; Razavizadeh, R.; Nanjo, Y.; Ensanpour, A.A.; 

Jazii, F.R.; Motamed, F.R.; Komatsu, N.S. (2010). 

Proteome analysis of soybean leaves, hypocotuls and 

roots under salt stress, Proteome Sci, 8:19-33. 

Soil Survey Staff, Soil Survey (1993). ManPl. USDA 

Handbook No: 18, Washington, USA . 

Tayel, M.Y.; El-Gindy, A.M. and H.A. (2012a). Mansour. 

Effect of drip irrigation circuit design and lateral line 

lengths iv- on uniformity coefficient and coefficient of 

variation. Journal of Applied Sciences Research. 8(5): 

2741-2748. 

Tayel, M.Y.; El-Gindy, A.M. and Mansour, H.A. (2012b). 

Effect of drip irrigation circuits design and lateral line 

length on III-dripper and lateral discharge. Journal of 

Applied Sciences Research, 8(5): 2725.  

Tayel, M.Y.; Shaaban, S.M. and Mansour, H.A. (2015). 

Effect of plowing conditions on the tractor wheel 

slippage and fuel consumption in sandy soil. 

International Journal of ChemTech Research, 8(12): 

151-159. 

Tayel, M.Y.; Shaaban, S.M. and Mansour, H.A. (2019). 

Impact of seedbed preparation condition on aggregates 

stability, yield, water productivity and fertilizers use 

efficiency on maize (Zea mays). Plant Archives, 19: 

706-710. 

Tayel, M.Y.; Shaaban, S.M.; Mansour, H.A. and Abdallah, 

E.F. (2016). Response of Fodder Beet Plants Grown in 

a Sandy Soil to Different Plowing Conditions. 

International Journal of ChemTech Research, 9(9): 20-

27. 

Tayel, M.Y.; Shaaban, S.M.; Eldardiry, E.A. and Mansour, 

H.A. (2018). Wheat yield versus seed bed conditions. 

Bioscience Research, 15(3): 1943-1951. 

Walter, H. and Gardener (1986). Water content. Methods of 

Soil Analysis. Part 1 Agron. 2nd ed. 493-544 ASA and 

SSSA, Madison, WI (c. ed. Klute, R.).  

Yang, Y. (2007). Salinity Tolerance in sorghum Crop. Sci., 

30: 781-85. 

Zang, J. (2006). Grain filling of cerials under soil drying, 

New Phyt. 169: 223-236. 

Zhang, S.; Weng, J.; Pan, J.; Tu, T.; Yao, S. and C. Xu 

(2003). Study on the photogeneration of superoxide 

radicals in photosystem II with EPR spin trapping 

techniques. Photosynth Res. 75: 41-48. 

 

  

Effect of the saline water, irrigation systems and soybean cultivars on vegetative growth and yield  


