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ABSTRACT: During winter season of 2015 a pots experiment was carried out at private 
farm on two soils of Egypt (clay and sandy) varied in their physo and chemical properties 
to study the individual and combined effects of salinity level of irrigation water either of 
un-or magnetized irrigation water and biofertilization on nodulation efficiency and growth 
of common bean plants (Phaseolus vulgaris L Nebrasca c.v). The used salinity levels 
were 300, 700 and 1900 mg/l. The layout of the experiment was split-split block design in 
three replicates of each soil.                                              
The obtained data show a significant decrease on nodules number formed on the roots 
of common bean plants. On the other hand, application of magnetic technique and 
biofertilizer resulted in a significant increases of nodules number. These findings may be 
cleared from the calculated relative change values "RC" of the studied three factors on 
nodulation number. With the same treatment nodules number formed on the roots of 
common bean plants grown on clay soil was higher than that formed on the plants grown 
in sandy soil. Similar effect for the studied three factors was found on both fresh and dry 
weights (g/pot) of common bean plants (shoots) at growth period of 45 day: These 
results concluded that, applying magnetic technique and biofertilizer application 
decreased the hazard effect of water salinity and increased nodulation efficiency and 
plant growth.                        

Key words: Common bean, Nodulation, Saline water, Magnetic technique and 
Biofertilizer.                                  

 
INTRODUCTION 

Magnetic energy is one type of the 
energy which exists in the universe. The 
earth surrounded by magnetic variable 
which has an effect on all things with 
leveled markers and this energy is very 
important for living on the land to the 
living parts. It was found that, the 
magnetic treatments alter the water 
relations in seeds, in the ionic 
concentration and osmotic pressure and 
water uptake rate by seeds and this 
affects the germination rate of seeds 
(Garcia-Reina and Pascual, 2001).    

Magnetically treated water (MTW) is 
water which has been passed through a 
magnetic field prior to use. There are a 

lot of benefits to using such treated 
water, although there is still considerable 
debate as to its efficiency. Deng and 
Pang (2007) investigated the mechanism 
of magnetization of water and proposed a 
theory based on the molecular structure 
of water. In the model proposed by Pang 
and Deng (2008), the interaction of the 
externally applied magnetic field with the 
electric current arising from the protons 
(or hydrogen ions) enhance conductivity 
along the closed hydrogen bonded 
chains of molecules occurring in water. 

Approximately 20% of the world’s 
cultivated land and nearly half of all 
irrigated land are affected by salinity 
(Zhu, 2001). Therefore, salinization has 
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been a major factor limiting agricultural 
crop production (Parida and Das, 2005).  
Hence, the salt tolerance of crops is 
necessary to sustain the increasing 
demand in food production in many 
regions in the world. The future of 
irrigated agriculture poses the need to 
develop irrigation strategies using saline 
and deficit irrigation water to fulfill the 
food and fiber production gap, in order to 
ensure long term sustainability in 
irrigated agriculture. Salinity is one of 
major environmental factor reducing 
plant growth and productivity worldwide 
in arid and semi-arid regions (Munns, 
2002). The direct effect of salt on plant 
growth may be divided into three broad 
categories (i) a reduction in the osmotic 
potential of the soil solution that reduces 
plant available water , (ii) a deterioration 
in the physical structure of the soil such 
as water permeability and soil aeration 
are diminished, and(iii) increase the 
concentration of cation and ions that 
have an inhibitory effect on plant 
metabolism (specific ion toxicity and 
mineral nutrient deficiencies) (Omami, 
2005).    

There are two types of supplies for 
agriculture, specifically fertilizer and 
pesticide. It can be said that fertilizer is 
food, and pesticide is medicine for plants 
in conventional agriculture. On the other 
hand, biofertilizer and / or biopesticide 
are referred to each of them respectively 
in sustainable or environmentally friendly 
system. Biofertilizers are low cost, 
renewable sources of plant nutrients 
which supplement chemical fertilizers. 
These are nothing but selected strains of 
beneficial soil microorganisms cultured 
in the laboratory and packed in a suitable 
carrier. They can be used either for seed 
treatment or soil application. 
Biofertilizers generate plant nutrients like 
nitrogen and phosphorous through their 
activities in the soil or rhizosphere and 
make available to plants in a gradual 
manner. Biofertilizers are gaining 

momentum recently due to the increasing 
emphasis on maintenance of soil health, 
minimize environmental pollution and cut 
down on the use of chemicals in 
agriculture. In rainfall agriculture, these 
inputs gain added importance in view of 
their low cost, as most of the farmers are 
small and marginal and cannot afford to 
buy expensive chemical fertilizers. 
Biofertilizers are also ideal input for 
reducing the cost of cultivation and for 
practicing organic farming 
(Muraleedharan et al., 2010).    

French beans or common bean 
(Phaseolus vulgaris L.) is one of the most 
important vegetable crops as fresh or 
frozen after cooking and common diet in 
Egypt. It is considered as a good source 
of protein, carbohydrates and nutrient 
elements. Expanding such legume 
cultivation in newly reclaimed lands is 
considered as an important way to 
increase their productivity via improving 
soil fertility.   

Therefore, this study was carried out 
to study and evaluate the combined 
effect of salinity levels of irrigation water 
either of non-magnetized or magnetized 
on common beans plants (Phaseolus 
vulgaris L.) Nebrsca cv., fertilized by 
biofertilizer under clay and sandy soil 
conditions. Fresh and dry weights of the 
growing plant in relation with the studied 
treatments were determined.  

 
MATERIALS AND METHODS 
Soil Samples 

In this study, two soils of Egypt varied 
in their physical and chemical properties 
were used. The first soil was taken from 
Gezerit El-Hagar Village, El-Shohada, 
Minufiya Governorate, where this soil 
represent the fine soil texture (clay). The 
second soil representing sandy soil was 
taken from El-Emam El-Hussien Village, 
El-Bostan area, El-Delengate, Behaira 
Governorate which representing sand 
soil . From each location, surface soil 
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sample (0-30 cm depth) was taken 
separately. The collected sample from 
each location was air-dried, ground, good 
mixed and sieved through a 2 mm sieve. 
A portion of fine soil samples were used 
in some chemical and physical 
determinations, the content of available 
macro-and micronutrients were 
determined according to the methods 
described by Cottenie et al. (1982), Page 
et al. (1982) and Klute (1986) and the 
obtained data recorded in Table (1). 
Another soil was used in the green house 
experiments. 
 
Irrigation Water   

Three resources of irrigation water 
were used in this study. These water 
resources varied in their salinity level. 
The first resource (IW1) was tap water at 
salinity level of 300 mg/L. The second 
resource (IW2) was taken from one well 
of El-Emam El-Hussien Village, El-Bostan 
area, El-Delengate, Behaira Governorate 

which have a salinity level of 700 mg/L . 
The third resource (IW3) represent 
ground water at salinity level of 1900 mg 
l-1 which taken from one well of El-
Tabarany Village, Wadi El-Natroun, El- 
Behaira Governorate. The used three 
irrigation water resources were 
magnetized by passing a magnetic field 
and will acquire a magnetic moment 48 – 
72 hours after crossing the magnetic 
field. However, such time is good enough 
for magnetized irrigation water to impose 
magnetic effect on the soil plant-water 
system. The irrigation water passed 
throws 1000 Gauss magnetron of 0.5 inch 
diameter which produced by magnetic 
technologies (Takatchenko, 1997). 
Chemical composition of the three 
irrigation water resources before and 
after magnetization was carried out 
according to the methods illustrated by 
Cottenie et al. (1982). The obtained data 
were recorded in Table (2).  

 
Table (1): Some physical and chemical properties and the content of    available some 

nutrients of the tow used soils. 

Physical 
properties 

Soil 
Particles size distribution (%) Textural 

Grade 
WHC 
 (%) Sand Silt Clay 

First 52.15 4.09 43.76 Clay 38.8 

Second 94.4 1.0 4.6 Sand 10 

Soil  
Salinity 

Soil 

pH 
(1:2.5) 
soil: 
water 
susp. 

EC 
dS
m-1 

Soluble ions (meq/L) 
Cations Anions 

Na+ K+ Ca2+ Mg2+ Cl- HCO-3 CO2-3 SO2-4 

Clay  7.52 0.80 3.20 0.25 2.6 1.7 1.4 4.0 -- 2.35 
Sandy 7.37 1.2 6 0.7 3.0 2.0 5.0 4.8 0 1.90 

Some 
Chemical 
properties 

Soil OM  
(%)            

OC 
(%) 

CEC  
(Cmol/kg) 

Total 
N 

(mg/Kg) 
C/N 

Ratio 
CaCO3 

(%) 
Clay  1.88 1.08 36.4 0.057 19.12 1.19 

Sandy 0.60 0.34 11.5 0.02 17.0 1.218 

Available 
nutrients 
(mg/kg) 

Soil Macronutrients(mg/kg) Micronutrients(mg/kg) 
N P K Fe Mn Zn Cu 

Clay  31.5 8.94 104.0 23.1 12.0 1.06 2.74 

Sandy 15.2 3.22 57.66 4.01 1.22 5.35 0.87 
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Table (2): Some chemical properties of the irrigation water sources before and after 
magnetizing. 

  Properties Units 
Irrigation water 

Non-magnetized water Magnetized water 
IW1 IW2 IW3 IW1 IW2 IW3 

pH                          
EC  
Soluble cations  
   Na+  
   K+  
   Ca2+  
   Mg2+  
Soluble anions   
   Cl-     

   HCO-3  
   CO32-  
   SO2-4  
SAR 

 
dSm-1  

meqL-1 
 
 
 
 

meqL-1 

7.25 
0.47 

 
2.03 
0.22 
1.95 
1.05 

 
0.70 
1.40 
ND 
3.12 
1.66 

8.10 
1.09 

 
3.75 
0.56 
3.50 
2.50 

 
3.50 
3.85 
ND 
2.96 

 2.17 

8.40 
2.9 

 
22.09 
0.37 
4.85 
2.40 

 
12.1 
6.48 
ND 

11.13 
11.60 

7.14 
0.46 

 
1.95 
0.22 
1.95 
1.05 

 
0.65 
1.35 
ND 
3.12 
1.59 

7.97 
1.08 

 
3.65 
0.56 
3.50 
2.50 

 
3.50 
3.85 
ND 
2.96 
2.11 

8.33 
2.94 

 
20.01 
0.37 
4.85 
2.40 

 
10.2 
6.02 
ND 

11.13 
10.51 

 

 
Biofertilization    

The used biofertilizer (Rhizobim 
phaseolease ) in this study was added in 
two doses, the first dose was applied to 
the seeds in a powder form mixed with 
sucrose solution and Arabic gum, while 
powder form mixed with sucrose solution 
and Arabic gum, while the second dose 
was added to the soil as a liquid together 
irrigation water after 20 day from planting 
at rate of  800 g/fed. Rhizobim 
phaseolease was brought from 
Agriculture Microbiology Research 
Department, Soils, Water and 
Environment Res. Inst., Agric. Res. 
Center, Giza, Egypt.   
 
seeds   

Common beans are very sensitive to 
salinity, whether in soil or irrigation 
water. Also, french beans are one of the 
most important crops of the legume 
family and are characterized by good 
growth and are grown for the 
consumption of green pods or green and 
dry seeds, whether for the local market or 
for export. In this research work, French 

beans seeds (Phaseolus vulgaris L.), 
Nebrsca cv. was brought from 
Horticulture Res. Inst., Agric. Res. 
Center, Giza, Egypt.   
 
Green House Experiment 

This experiment was carried out in a 
private farm at El-Emam El-Hussien 
Village, El-Bostan area, El-Delengate, 
Behaira Governorate, Egypt, as pots 
experiment. The experimental units were 
72 as a plastic pots, including 3 levels of 
salinity irrigation water × 2 irrigation 
water types (magnetic and non-magnetic) 
× 2 soil types (clay and sandy soil) × 2 
biofertilizers × 3 replicates. Plastic pots 
of 25 cm depth and 35 cm diameter were 
used in this study. The layout of the 
experiment was a split-split-plot design 
of each soil, with the main plots arranged 
in a randomized complete blocks design. 
These pots were divided into two main 
groups (36 pot/main group) representing 
the used two soils, i. e. clay and sandy 
soil, respectively. Each pot of the first 
main groups was filled with 10 kg of clay 



Combined effect of saline and magnetized water and biofertilizer on ………………  

297 

soil. On the other hand, each pot of the 
second main group was filled by 10 kg of 
sandy soil. The pots of each main group 
were divided into two sub groups (18 
pot/sub group) representing the 
treatments of biofertilization (without and 
with biofertilizer). Before planting, all 
pots were fertilized by ordinary super 
phosphate ( 15.5 %  P2O5 ) at rate of 200 
kg / fed. (2 g/pot) + 100 kg / fed. (1 g/pot) 
of agricultural  sulphur + 30 m3 / fed. (0.3 
cm3/pot) of compost, and good mixed. 
Also, all pots were received potassium 
fertilizer in the form of potassium 
sulphate (48 % K2O) at rate of 100 kg / 
fed. (1 g/pot) and ammonium nitrate (33 
% N) at rate of 250 kg / fed. (2.5 g/pot), in 
two equal doses after 15 and 30 days of 
planting, in both two soil types. Directly 
before planting, the pots of the second 
sub groups of both clay and sandy soil 
were fertilized by the used biofertilizer 
(Rhizobim phaseolease) as a coating 
seeds. Common beans seeds (Phaseolus 
vulgaris L.), Nebrsca cv. were sown at 
15th of October 2015 by four seeds in 
each pot. Then the pots of the two sub 
groups of each soil were divided into 
three sub sub groups (6 pot/sub sub 
group) representing salinity levels of 
used irrigation water resources (IW1, IW2 
and IW3). Finally, the six pots of each sub 
sub groups were divided into two groups 
(3 pot / group) representing 
magnetization treatment (non-magnetized 
and magnetized irrigation water). 
Moisture content of the potted soils was 
kept constantly at 60 % of the water 
holding capacity (WHC) of each soil. All 
pots were irrigated every three days. 
After 10 days of sowing, seedlings of 
each pot were thinned to two plants. 
After 45 days of planting, plants of each 
pot were harvested as whole. Directly the 
plant samples of each pot was washed 
several times with tap water to remove 
the soil particles attached to the plant 

roots and again washed with distilled 
water, then the whole plants were 
separated into roots and shoots. Each 
organs were weighed to obtain the fresh 
weight. Nodules formed on the fresh 
roots were counted. The plant materials 
were oven-dried at 70°C for 48 hours to 
record the dry weight of roots and 
shoots, and the obtained data were  
statistically analyzed according to Gomez 
and Gomez, (1984). 
 
RESULTS AND DISCUSSION 
i. Effect of the studied treatments 

on nodulation efficiency. 
a-Irrigation water salinity Level 

The presented data in Table (3) show 
that, in the two investigated soils, roots 
number formed on the roots of common 
bean significantly decreased with the 
increase salinity levels from 300 mg l-1 
(IW1) to 1900 mg l-1 (IW3) at the same 
treatment of  biofertilization with either of 
un-magnetized or magnetized water. For 
example, this number was decreased 
from 42 to 27 with a relative change value 
(RC) of -35% and from 12 to 3 with ( RC) 
value of -72%  in the common bean 
plants grown in clay and sandy soil 
irrigated by un-magnetized IW1 and IW3 
without bio fertilization, respectively. 
These findings means that, increase 
salinity levels of irrigation water have a 
high decrease effect on the nodules 
number formed on the roots of common 
bean plants grown in sandy soil 
compared to that found with the plants 
grown in clay soil at the same treatment 
as shown from the calculated values of 
RC (Table 3). The decrease effects of 
irrigation water salinity on nodules 
number formed on the roots of common 
bean plants attributed mainly to the 
harmful effect of irrigation water salinity 
on root growth (Length and fresh and dry 
yields) as mentioned before that by Nada 
and Tantawy (2012) and Tantawy et al. 
(2015).  
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Table (3): Number of root nedules plant of common bean treated by biofertilizer and its 
relation changes "Rcs" % affected by salinity level of unmagnetized and 
magnetized water at 45 old days. 

Sandy soil Clay soil Irrigation Water 
With 

Biofertilizer 
Without 

biofertilizer 
With 

biofertilizer 
Without 

biofertilizer Salinity 
(mg/L) Source 

Ty
pe

 

RCS% No RCS% No RCS% No RCS% No 

-17 
-70 

17 
14 
5 

-33 
-75 

12 
8 
3 

-34 
-57 

84 
55 
36 

-26 
-35 

42 
31 
27 

300 
700 
1900 
Mean 

IW1 
IW2 
IW3 

Un
m

ag
ne

tiz
ed

 

 12  7  58  33 

-33 
-73 

45 
30 
12 

-50 
-71 

 

32 
16 
9 

-27 
-36 

128 
93 
81 

-20 
-26 

101 
80 
74 

300 
700 
1900 
Mean 

IW1 
IW2 
IW3 

M
ag

ne
tiz

ed
 

 29  19  100  85 

LSD at 0.05 Number of root 

A L.S,D value for Soil treatments  1.907946 

B L.S.D.value for Fertilizer tratments  1.557832 

C L.S.D.valuefor Magnetic tratments  1.557832 

D L.S.D.value for Salinity tratments  1.557832 

ABCD L.S.D value for Interaction between treatments 5.396487 
 

Generally, at the same salinity level of 
irrigation water with the treatments of bio 
fertilizer and magnetic application, 
nodules number formed on the roots of 
common beans plants grown on clay soil 
were higher than those formed on the 
roots under sandy soil conditions (Table 
3). These findings resulted from several 
reasons such as high clay soil content of 
available macro- and micro nutrients and 
biomass as well as the high biological 
activities compared with these in sandy 
soil (El-Noamany, 2013). The high 
negative RC values of nodules number 
formed on the roots of common bean 
plants in sandy soil irrigated by "IW2" 
and "IW3" compared with these found 
under clay soil conditions may be 
resulted from the high solubility of added 
salts which increased its harmful effect 

on both plant growth and biological 
activity. 
 
b- Magnetized technique application  

The presented data in Tables (3 and 4) 
show the root nodules formed on the 
roots of common bean plants grown on 
clay and sandy soils and its relative 
changes "RCM"% affected by applying 
magnetic technique. These data show 
that, with the same salinity level of 
irrigation water. i.e 300 "IW1", 700 "IW2" 
and 1900 mg l-1 "IW3" applying magnetic 
technique resulted in a significant 
increase in the number of the nodules 
formed on the roots of common bean 
plants in clay and sand soil and also with 
different treatments of bio fertilization. 
These increases may be cleared from 
"RCM" values presented in Table (4), 
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where these values were positive. The 
positive effect of magnetic technique 
application with irrigation water resulted 
from the magnetic fields on physical and 
chemical properties of irrigation water as 
well as its effect on soil.    physical, 
chemical and biological properties and 
its available content of essential 
nutrients and their reflections on plant 
growth (Aghamir et al., 2016 and El-
Nahas, 2017). Hilal and Hillal (2000) 
reported thatmagnetized water have three 
main effects. i.e.1-Increasing the leeching 
of excess soluble salts, 2- Lowing soil 
alkalinity and 3- Dissolving slightly 
soluble salts such as carbonates, 
phosphates and sulphates,  adding to that 
the increase in soil nutrients availability. 
Also, Hassan (2015) found that, soil 
desalination was enhanced up to 25% 
and the soil available nutrients content in 
the Rhizosphere were increased by 33-50 
% when irrigation with magnetized water. 
With all salinity levels of irrigation water, 
"RCM" values of nodules number formed 
on the roots of common bean plants 
grown in clay soil were higher positively 
than those found with the found under 
sandy soil conditions (Table 4). These 
findings were found with different 
treatments of bio fertilizer. Also, these 
results may be concluded that, using 
magnetized water in irrigation of clay soil 
have a high positive effect on the 

decrease of salt stress compared with 
that observed with sandy soil.  
 
c- Biofertilizer 

Data in Tables (3 and 5) show number 
of nodules formed on the roots of 
common bean plants under clay and 
sandy soils conditions in relations with 
the treatments of bio  fertilizer (Rhizobium 
leguminosarum biovar phaseoli) and its 
relative changes "RCB" (%) at different 
salinity levels of irrigation water either of 
un-magnetized or magnetized. These 
data show a significant increase in the 
nodules number formed on the roots of 
common bean plants grown in clay and 
sandy soil due to bio fertilizer application 
compared with those found on the roots 
of the plants un received bio fertilization 
.For example with the un-magnetized 
"IW2"nodules were increased from 31 to 
55 with RCB value of 77.4 % and from 8 
to 14 with RCM value of 75 % due to bio 
fertilizer application under clay and 
sandy soil condition, respectively. All 
RCB values of nodules number were 
positive and decreased with the increase 
salinity level of irrigation water. The 
found increases of nodules number 
formed on the roots of common bean 
plants attributed to the enhanced effects 
of bio fertilization on plant growth, 
biological biomass and enzymes 
activities (Abd El-Wahab et al., 2009 and 
Ahmed et al., 2013).  

 
Table (4): Relative change "RCM"of root nodules number affected by magnetized water at 

different salinity levels of common bean plants treated by bio fertilizer at 45 
old day.  

Sandy soil Clayey soil Irrigation water 

With 
biofertilizer 

Without 
biofertilizer 

With 
biofertilizer 

Without 
biofertilizer 

Salinity 
(mg/L) 

Source 

 
164 

114.28 
140 

 

 
166.66 

100 
200 

 
52.38 
69.1 
125 

 

 
140.47 
158.1 
174.1 

 

 
300 
700 

1900 
 

 
IW1 
IW2 
IW3 
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Table (5): Relative changes "RCB"% of root nedules number affected by biofertilization of 
common bean plants irrigated by unmagnetized and magnetized water varied 
in their salinity at 45 old day. 

Sandy soil Clayey soil Irrigation water 

Magnetized 
water 

Unmagnetized 
water 

Magnetized 
water 

Unmagnetized 
water 

Salinity 
(mg/L) 

Source 

40.62 
87.5 

33.33 

41.66 
75 

66.66 

26.7 
16.25 
9.5 

100 
77.4 
33.3 

300 
700 

1900 

IW1 
IW2 
IW3 

 
In addition, data in Table (3) show a 

wide variations in the nodules number 
formed on the roots of common bean 
plants grown in clay soil and that formed 
under sandy soil conditions due to the 
same treatment of bio fertilization. This 
variation reveals to the high efficiency of 
bio fertilizer in clay soil compared to that 
in sandy soil which may be resulted from 
the high clay soil content of biomass and 
available essential plant nutrients. In this 
respect, El-Noamany (2013) found that 
nodules number formed on the roots of 
Faba bean grown in clay soil due to bio 
fertilization was higher that formed in the 
roots of the plants grown in sandy 
calcareous soil. 
 
d-Combined effect of salinity level, 

magnetic technique and bio 
fertilizer    
Blues the effect of individual 

treatments of salinity levels of irrigation 
water, magnetic technique and bio 
fertilization on the number nodules 
formed on the roots of common bean 
plants grown in clay and sandy soils, 
data in Table (3) show also the effect of 
double and treble interaction of the 
studied treatments. These data show 
that, applying magnetic technique in 
combination without or with biofertilizer 
addition to common bean plants in both 
clay and sandy soil resulted in a 
significant increases of nodules number 
formed in the roots of common bean 
plants under different salinity levels of 

irrigation water. These findings means 
that, the harmful and decrease in nodules 
formed due to increase in the salinity 
level of irrigation water may be 
decreased by applying magnetic 
technique and bio fertilization application 
individually and in together.   

Therefore, overcome on the salt stress 
and to enhanced nodulation on the roots 
of pea plants may be occurred by 
applying magnetic technique and bio 
fertilization additives. 

 
ii. Effect of The Studied 

Treatments on Fresh and Dry 
Matter Yields of Common bean 
Plants (shoots) after 45 Old Day  

a-Irrigation water salinity level  
Fresh and dry matter yield (g pot-1) of 

common bean plants (shoots) and its 
relative change RCS (%) at 45 old day 
affected by salinity level of irrigation 
water as listed in Table (6) show that, 
increasing salinity level of irrigation 
water from 300 to 700 and from 700 to 
1900 mg l-1 resulted in a significant 
decrease in both fresh and dry matter 
yields of common bean plants shoots. 
These decreases were found with the 
plants grown in both clay and sandy 
soils. Also, the decrease effect of salinity 
levels of irrigation water on fresh and dry 
matter yields of shoots was observed 
with all magnetic and bio fertilization 
treatments. Thus, all RCS values were 
negative. For example, fresh weight of 
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shoots was decreased from 27.86 to 
24.29 g pot-1 with RCS value -12.81 % in 
clay soil and from 28.31 to 17.73 g pot-1 
with RCS value of -37.37% in sandy soil 
with the increase salinity level of 
irrigation water from 300 to 700 mg l-1 
without applying magnetic technique and 
also without bio fertilization, respectively. 
This example reveals that, both fresh and 
dry matter yields of common bean plants 
(shoots) grown in clay soil were higher 

than those found with the plants grown in 
sandy soil at the same salinity level of 
irrigation water, while at the same 
treatment RCS of fresh and dry matter 
yields under clay soil conditions were 
more negative compared with those 
found with the plants grown in sandy 
soil. Before that, the decrease effect of 
irrigation water salinity on plant growth 
and dry matter yields was pre-mentioned 
by Nada and Tantawy (2012). 

Table (6): Fresh and dry matter yield (g/pet) of common bean (shoots) plants treated by 
bio fertilizer and their relative changes "RCS"% affected by salinity level of 
unmagnified and magnetized irrigation water after 45 old day.      

Dry matter (g/pet)    Fresh weight (g/pet) Irrigation water Soil 
With 

biofertilizer 
Without 

biofertilizer 
With 

biofertilizer 
Without 

biofertilizer © 
Salinity 
(mg/L) 

Source Type 
(a) 

Type 

RCS% g/pet RCS% g/pet RCS% g/pet RCS% g/pet(b)  
 

300 
700 

1900 

 
 

IW1 
IW2 
IW3 

Um
ag

ne
tiz

de
 

Cl
ay

ey
 s

oi
l 

 
28.37- 
39.03- 

 

6.38 
4.57 
3.89 

 
43.98- 
67.84- 

4.82 
2.70 
1.55 

 
21.53- 
25.55- 

42.27 
33.17 
31.47 

 
12.81- 
45.98- 

27.86 
24.29 
15.05 

4.95  3.02  35.64  22.4 Mean 

 
-23.23 
44.89- 

 

8.22 
6.31 
4.53 

 
26.1- 
50.41- 

7.24 
5.35 
3.59 

 
29.25 - 
35.38 - 

54.66 
38.67 
35.32 

 
4.34- 
31.74- 

30.88 
29.54 
21.08 

300 
700 

1900 

IW1 
IW2 
IW3 

M
ag

ne
tiz

ed
 

6.35  5.39  42.88  27.17 Mean 
 

-18 
-36.8 

 

5.32 
4.36 
3.4 

 
16.63- 
46.61- 

4.57 
3.81 
2.44 

 
20.84- 
28.93- 

41.21 
32.62 
29.29 

 
37.37- 
-52.91 

28.31 
17.73 
13.33 

300 
700 

1900 

IW1 
IW2 
IW3 

 

Um
ag

ne
tiz

ed
 

Sa
nd

y 
so

il 

4.36  3.61  34.37  19.79 Mean 

 
-26 .1 
-49.51 

 

8.18 
6.04 
4.13 

 
14.72- 
30.98- 

5.23 
4.46 
3.61 

 
28.28- 
30.81- 

52.26 
37.48 
36.16 

 
6.69- 
30.73- 

37.07 
34.59 
25.68 

300 
700 

1900 

IW1 
IW2 
IW3 

 M
ag

ne
tiz

ed
 

6.11  4.43  41.97  32.45 Mean 
LSD at 0.05 L.S.D. at 0.05 Fresh weight Dry weight 

A L.S,D value for Soil treatments A 0.280312 0.096106 
B L.S.D.value for Fertilizer tratments B 0.228874 0.07847 
C L.S.D.valuefor Magnetic tratments C 0.228874 0.07847 
D L.S.D.value for Salinity tratments D 0.228874 0.07847 
ABCD L.S.D value for Interaction 

between treatments Abcd 0.792842 0.271828 
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Recently, El-Nahas (2017) pointed out 
that, increasing salinity levels of un-
magnetized and magnetized irrigation 
water resulted in a significant decrease 
of grains wheat germination and also, the 
dry weight of wheat roots and shoots. 
 
b-Magnetic technique  

Data of common bean plants (shoots) 
fresh and dry matter yields (g pot-1) and 
their relative changes RCM (%) affected 
by applying magnetic technique as listed 
in Tables (5 and 7) show that, both fresh 
and dry weights were increased 
significantly in the plants irrigated by 
magnetized water compared with these 
found with the plants irrigated with un-
magnetized water at the same salinity 
level and bio fertilization treatment.  

So, all RCM in Table (7) were positive. 
These findings were similarity in clay and 
sandy soils at 45 day of plant age. For 
example, with magnetized "IW3" in clay 
soil RCM values were 40.07 and 12.23 % 
for fresh weights and were 131.61 and 
16.45 % for dry weights in the shoots.of 
common bean plants unfertilized and 

fertilized by bio additives, respectively. 
This example show that, RCM for both 
shoots fresh and dry matter yields of 
common bean plants un received bio 
fertilization were higher than those found 
with the plants received bio fertilizer 
under clay soil conditions. No clear trend 
for thus effect was observed with the 
plants grown in sandy soil. In general, 
RCM of shoots fresh and dry matter 
yields at the same salinity level of 
irrigation water and bio fertilizer 
treatment for common bean plants grown 
in clay soil were higher than those found 
with the plants grown in sandy soil. 
These findings means that, applying 
magnetic technique on saline water have 
a superior increase effect on plant 
growth as well as decrease salt stress 
under clay soil compared with those 
found in sandy soil. In this respect, 
Omran (2017) pointed out a significant 
increase in both fresh and dry matter 
yield of wheat and barley (shoots) as a 
result of irrigation using magnetized tap 
and saline water compared with that 
found with un-magnetized one.  

 
Table (7): Effect of magnetized water on the relative change "RCM" of fresh and dry 

matter yields of common bean plants (shoots) treated by bio fertilizer under 
different levels of irrigation water at 45 old day 

Dry ewight Fresh weight Irrigation water 
Soil 
type With 

biofertilizer 
Without 

biofertilizer 
With 

biofertilizer 
Without 

biofertilizer Salinity Source 

28.84 
38.07 
16.45 

50.21 
98.15 

131.61 

29.31 
16.58 
12.23 

10.84 
21.61 
40.07 

300 
700 
1900 

Iw1 
Iw2 
Iw3 

 Cl
ay

ey
 s

oi
l 

27.78 93.32 19.37 24.17 Mean 

53.76 
38.53 
21.47 

14.44 
17.06 
47.95 

26.81 
14.90 
23.46 

30.94 
95.09 
92.65 

300 
700 
1900 

Iw1 
Iw2 
Iw3 Sa

nd
y 

so
il 

37.92 26.48 21.72 72.89 Mean 
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c- Biofertilization       
Data in Tables (6 and 8) show the 

effect of bio fertilizer application 
(Rhizobium leguminosarum biovar 
phaseoli)  or  fresh  and  dry  weights (g 
pot-1) of pea plants (shoots) after 45 days 
of planting under clay and sandy soil 
conditions as well as its relative changes 
RCB (%). With different treatments of un 
– and magnetized saline irrigation water, 
bio fertilizer application resulted in a 
significant increase of fresh and dry 
weights of common bean plants (shoots). 
Thus, all RCB (%) values for both fresh 
and dry weights affected by biofertilizer 
applications were positive compared with 
the treatments un received bio fertilizer. 
For example, RCB of shoots of common 
bean plants grown in clay soil irrigated 
by un-magnetized irrigation water at level 
of 1900 mg l-1 (IW3) were 109.1 and 150.97 
% and were 119.73 and 39.34 % with the 
plants grown in sandy soil for fresh and 
dry weights, respectively. This example 
show that, bio fertilizer application have 
a greater increase effect on fresh weight 
compared with that found in the dry 
weight in clay and sandy soils. In this 
respect, El-Noamany (2013) and Faiyed 
(2014) found similar results with faba 
bean plants treated by bio fertilizer in 

clay and calcareous sandy soils. 
Recently, Abdel Aal et al., (2018) and El-
Tahlawy (2018) obtained on similar r 
increases of bio fertilizers on grass 
wheat plants growth and their dry matter 
yields under sandy soil conditions. 
 
d-Combined effect of salinity level, 

magnetic technique and bio 
fertilizer.  
The presented data in Tables (6, 7 and 

8) show the combined effects of the 
studied three factors on fresh and dry 
matter yields (g pot-1) of common bean 
plants (shoots) at 45 day after planting. 
These data showed that , the treatments 
of magnetic technique and bio 
fertilization individually and in together 
resulted in a significant increases of 
fresh and dry weights of pea plants 
(shoots) planted in clay and sandy soils 
under different salinity levels of irrigation 
water (300, 700 and 1900 mg l-1), where 
the highest increases were resulted from 
the combined treatments. These results 
means that, applying magnetic technique 
with saline water and bio fertilizer 
application reduced the harmful effect of 
salinity stress on plant growth especially 
with their combined applications .   

 
Table (8): Effect of bio fertilizer on relative changes "RCB"% of fresh and dry matter 

yields of common bean (shoots) plants irrigated by magnetized and 
magnetized water at different salinity levels at 45 old day. 

Sandy soil Clayey soil Irrigation water 

Dry weight Fresh 
weight 

Dry 
weight 

Fresh 
weight Salinity Source Type 

16.41 
14.44 
39.34 
23.39 

45.57 
83.98 
119.73 
83.09 

32.36 
69.25 
150.97 
84.19 

51.72 
36.56 
109.1 
65.79 

300 
700 

1900 
Mean 

IW1 
IW2 
IW3 

 

Un
m

ag
ne

tiz
ed

 

56.41 
35.43 
14.40 
35.41 

40.98 
8.36 

40.81 
30.05 

13.54 
17.94 
26.18 
19.22 

77.01 
30.91 
67.55 
58.49 

300 
700 

1900 
Mean 

IW1 
IW2 
IW3 

M
ag

ne
tiz

ed
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�اتات  التاثیر المشترك للماء المالح والممغنط والتسمید الحیوي علي التعقد ونمو ن
 الفاصول�ا النام�ة في الاراضي الطین�ة والرمل�ة 

 

 ، )٢(، فاطمة سعد الشافعي )٢(محمد نجیب السید ف�اض  ،)١(منال فتحي عبد السلام طنطاوي 
 )١(سل�مان عط�ة سل�مان مرعي 

   -ث الزراع�ةمر�ز ال�حو  -�اة والبیئةمعهد �حوث الاراضى والم )١(
 ة المنوف�ة جامع-كل�ة الزراعة-قسم علوم الاراضي )٢(

 الملخص العر�ي 
في مزرعة خاصة علي ارض طین�ة ورمل�ة ذات خواص طب�ع�ة و��م�ائ�ة  ٢٠١٥اجر�ت تجر�ة اصص خلال شتاء 

سواء ممعنط او غیر ممغنط و�ذلك التسمید   لري مختلفة لدراسة �ل من التاثیر المنفرد ةالمشترك لكل من ملوحة ماء ا
الحیوي غلي �فاءة التعقد ونمو ن�اتات الفاصول�ا (صنف نبراسكا) حیث استخدم في الدراسة ماء ري عند مستو�ات ملوحة  

ملجرام/لتر ولقد تم توز�ع معاملات الدراسة خلال وحدات التجر�ة في نظام قطع منشقة في ثلاث   ١٩٠٠و ٧٠٠و٣٠٠
ارض علي حدة وقد اظهرت نتائج الدراسة وجود نقصا معنو�ا في عدد العقد الجذر�ة مع ز�ادة مستوي ملوحة  كل مكررات ل

ماء الري ومن ناح�ة اخري �ان هناك ز�ادة معنو�ة في العقد الجذر�ة المتكونة نت�جة تطب�قات تقن�ة المغنطة و�ذلك اضافة  
لدراسة علي عدد العقد المتكونة من خلال ق�م التغیرات النسب�ة السماد الحیوي و�ذلك فانه �مكن اظهار تاثیر عوامل ا 

. وقد اتضح �ذلك انه مع نفس معاملة الدراسة �ان عدد العقد الجذر�ة علي ن�اتات الفاصول�ا  المحسو�ة لعوامل الدراسة
ك فانه قد تم الحصول  لالنام�ة في الارض الطین�ة اعلي من تلك المتكونة علي النا�اتات النام�ة علي الارض الرمل�ة �ذ

یوم . وقد   ٤٥علي تاثیرات مماثلة لعوامل الدراسة علي �ل من الوزن الطازج والجاف لسوق ن�اتات الفاصول�ا عند عمر 
  اوضحت النتائج اهم�ة معاملات الدراسة علي تقلیل الاثر الضار للاجهاد الملحي وز�ادة �فاءة عمل�ة الفقد ونمو الن�ات .  
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