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ABSTRACT 
 

Soil salinity is one of the environmental factors limiting the plant growth and soil productivity. 
Field experiment was conducted during 2018/2019 and 2019/2020 seasons in El Hamoul district, Kafr 
El-Sheikh Governorate, Egypt. This study aimed to investigate the effect of soil amendments via. VC 
and gypsum particle size on some soil physical and chemical properties and faba beans productivity in 
salt affected soil. The experiment was conducted in split plot design with three replicates. VC with four 
rates; VC0, VC1, VC2 and VC3 were placed in main plots, while gypsum particle size with three sizes; 
G1, G2 and G3 was placed in sub-plots. The results revealed that the application of VC3 combined with 
the G3 recorded the highest decreases in soil ECe and BD (18.97% and 8.87%, respectively) compared 
to the initial soil values. While RSE, total porosity, OM, CEC and soil nutrient contents were increased 
with the same combination by (27.62, 9.78%, 48.94%, 22.42%, 18.00, 20.91 and 19.09%) respectively 
compared to the initial soil values. Also, the application of VC3 combined with G3 achieved the highest 
values of 100-seed weight (69.20 and 78.36 g), plant height (81.03 and 84.93 cm), pods yield (6.23 and 
6.60 Mg.ha-1) and seeds yield (4.02 and 4.39 Mg.ha-1) of faba bean in the 1st and 2nd seasons, 
respectively as compared to G1. Data also, revealed that the G3 were more effective than G1 on 
reclaiming the salt affected soil and faba beans yield. 

Keywords: Soil salinity, Vermicompost, Gypsum, soil properties and Faba beans.  
 

INTRODUCTION 
 

Soil degradation, caused by salinity and sodicity, 
reduces the soil organic matter and can decline the soil 
productivity due to the unstable structure and low water 
holding capacity; also it disrupts the soil aggregates, 
thus affecting the soil water, nutrients, and plant 
development (Nan et al., 2015). Soil salinity and 
sodicity affected crop production in the world because 
most of the crop plants are sensitive to salinity, and 
about 20% of cultivated land in the world and 33% of 
irrigated land are salt-affected and degraded 
(Shrivastava and Kumar, 2015). This process can be 
accentuated by climate change, excessive use of 
groundwater (mainly if close to the sea), increasing use 
of low-quality water in irrigation, and massive 
introduction of irrigation associated with intensive 
farming (Machado and Serralheiro, 2017).  

Reclamation of saline-sodic soils as substantial 
percentage of the exchangeable sodium needs to be 
removed by calcium ions, this reaction can be quickly 
accomplished using chemically some soil amendments, 
such as gypsum. Gypsum (CaSO4. 2H2O) is the most 
common amendment to reclaim sodic soils and to 
reduce sodium from the soil profile (Mahmood Abadi et 
al., 2013). Gypsum is a source of sulfur and calcium to 
plants, is moderately soluble in water, and is affordable 
for farmers in developing countries (Yildiz et al., 2017). 

Some studies indicated that the gypsum in fine particles 
(<0.5 mm) is more effective than coarse grades on the 
reclamation of saline-sodic soil [Khosla and Abrol 
(1972); Abu-hashim and Abdel-Fattah (2013); Abdel-
Fattah et al., (2015); Yildiz et al., (2017)].  

The interests are shifted towards the organic 
amendments like vermicompost (VC), which is a bio-
oxidative process that uses earthworms and 
microorganisms for the biochemical degradation of the 
organic waste e.g., food waste, horticultural waste, 
poultry droppings, and food industry sludge, whereas 
the earthworms are responsible for the fragmentation of 
the substrate, which increases the surface area. The 
produced VC, is a mature peat-like material with high 
porosity, aeration, drainage, water holding capacity 
(WHC) and microbial activity (Srivastava et al., 2011; 
Yadav and Garg 2011; Arancon et al., 2012; Mendoza-
Hernández et al., 2014; Huang et al., 2014; Lalander et 
al., 2015). Also, a large number of plant hormones are 
found in VC (e.g., IAA, GA3 and kinetin) as a result of 
jointing activity of earthworms and microorganisms 
(Ravindran et al., 2016). VC have large particulate 
surface areas that provide many micro sites for 
microbial activity, strong retention of nutrients, high 
nutrients content and rich microbial populations (Atiyeh 
et al., 2000c). It can be applied as soil amendment to 
improve soil fertility by increasing soil OM, CEC, and 
nutrients contents, and improve soil structure (Arancon 
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et al., 2006a; Azarmi et al., 2008; Srivastava et al., 
2011; Makode, 2015, Mahmoud and Ibrahim, 2012; 
Mathivanan et al., 2013; Wang et al., 2017; Zhao et al., 
2017; Mahmud et al., 2018, Aksakal et al., 2016). 
Recently, VC has been widely used in the cultivation 
field to increase the dry mass and yield of greenhouse 
crops (Norman and Clive 2010; Warman and Anglopez 
2010; Little et al., 2011, Sakhavi et al., 2016). Thus, the 
aim of this investigation was to study the effect of soil 
amendments via. VC and gypsum particle size as well 
as their combinations on some soil physicochemical 
properties and faba beans productivity in saline sodic 
soil. 
 

MATERIALS AND METHODS 
 

Experimental location and design: 
Field experiment was conducted during two 

successive winter seasons (2018/2019 and 2019/2020) 
in El Hamoul district, Kafr El-Sheikh Governorate, 
Egypt. This study aimed to investigate the effect of soil 
amendments via. Vermicompost (VC) and gypsum 
particle size (G) as well as their combination on some 
soil physicochemical properties and productivity of faba 
beans (Vicia faba) in salt affected soil. The site lactation 
is at 310 05' 20.43" N latitude and 300 56' 9.29" E 
longitude with about 6 meters elevation above the sea 
level. 

The treatments were arranged in 36 plots (3x3.5 
m) with total area of 387 m2. The experiment was 
conducted in a split plot design with three replicates. 
VC with four rates (0.0, 1.2, 2.4 and 3.6 Mg ha-1 ie 
VC0, VC1, VC2 and VC3) were placed in main plots, 
while gypsum particle size with three sizes (1-2, 0.5-1 
and < 0.5 mm ie G1, G2 and G3) was placed in sub-plots. 
Gypsum was applied to the soil according its 
requirement (16.82 Mg ha-1). Gypsum requirements 
(GR) were determined according to FAO and IIASA 
(2000) to reduce the initial ESP for the soil matrix to 
10% in the surface layer (0-30 cm) according to the 
following equation:  

GR = (ESPi – ESPf) x CEC x 1.72× (100/purity) 
Where: GR: gypsum requirement (Mg ha-1) for upper 30 cm soil, 

ESPi: initial soil ESP, ESPf: The desired soil ESP and CEC: 
cation exchange capacity (cmolc kg-1). 

 

Gypsum characterizes were: pH of 7.0, EC of 2.2 
dS m-1, purity of 85.0% and solubility of 2.90, 4.54 and 
7.85 g L-1 for coarse, medium and fine particles, 
respectively. While the VC was made from rice straw 
and animal wastes with earthworm species Eisenia 
fetida and Dendrobaena veneta (Joshi et al., 2014).  

Gypsum and VC were thoroughly mixed with the 
surface soil layer (0-30 cm) before cultivation, and then 
it was ploughed twice in two ways using chisel plough. 
The chemical composition of VC was listed in Table 
(1). 

 

Table 1. Some chemical composition of Vermicompost (VC). 
pH 
(1: 2.5) 

ECe 
(dS m-1) 

Organic matter 
(%) 

Organic 
Carbon (%) 

C/N 
Ratio 

CEC 
(cmolc kg-1) 

Total nutrients (%) 
N P K 

7.62 4.59 31.92 18.56 11.46 272 1.62 1.26 1.01 
 

The seeds of Faba beans (Sakha 1 variety) were 
inoculated just before sowing with rhizobium and sown 
at rate of 144 kg grains ha-1 on Nov. 14th, 2018 and Nov. 
18th, 2019. Nitrogen fertilizer as urea (46% N) was 
applied at rate of 36 kg N ha-1 in two doses with first 
irrigation and the 2nd irrigation. Phosphorus fertilizer 
(15.5 % P2O5) at rate of 107.14 kg P2O5 ha-1 was applied 
with soil preparation. Also 50 kg K2O ha-1 as potassium 
sulfate (48% K2O) was applied at flowering stage. Other 
agricultural practices were performed according to the 
Ministry of Agric. recommendation for Faba beans in 
North Delta. 
Soil analysis: Soil samples from 0-30 cm layer were 
collected from each experimental plot before and after 
harvesting. Soil chemical properties were analyzed 
according to the standard methods outlined by Page et 
al., (1982) and Klute (1986). 

Soil texture, bulk density and total porosity were 
determined as described by Briggs (1977). Available N 
and K were determined according to Jackson (1973), 
while available P was determined according to Olsen 
(1954). Soil moisture characters were determined by 
pressure membrane according to Black (1975). Data of 
physical, chemical and moisture characteristics of the 
tested soils are shown in Table 2. 
  

 
 
 
 

Table 2. Soil chemical and physical characteristics of 
the experimental site before cultivation. 

Chemical  
characteristics  Value Physical 

characteristics Value 

Soluble ions, EC and pH Particle size distribution (%) 
pH (Soil suspension 1:2.5) 8.53 Sand 16.82 
ECe (dS m-1) 7.59 Silt 26.29 
Soluble ions (mmol. L-1) Clay 56.89 
Na+ 55.79 Texture class Clayey 

K+ 0.65 Soil type Saline -
Sodic 

Ca++ 12.07 O.M % a 0.84 
Mg++ 7.44 CEC (cmolc kg-1) b 31.72 
HCO3

- 4.50 Bulk density (g cm-3) 1.39 
Cl- 39.06 Total porosity (%) 47.55 
SO4

= 32.38 Soil moisture characters % 
SAR 17.86 F.C 39.50 
ESP 20.35 W.P 21.47 
Available macronutrients (mg. Kg-1) A.W 18.03 
N 26.15 P 6.38 K 239.66 
O.M a (soil organic matter) was analyzed as described by Walkley and 
Black (1934), CEC b (cation exchange capacity) was determined 
according to Bower et al., (1952). 
 

Sodium adsorption ratio (SAR) was calculated 
according to Richards, (1954) where the concentrations of 
cations are expressed in meq L-1 as the follows: 

SAR= Na √ (ca2++ Mg2+)/2 
While, Exchangeable sodium percentage (ESP) was 

calculated according to the equation of Rashidi and 
Seilsepour (2008): 

𝐸𝑆𝑃 = 1.95 + 1.03 SAR 
Removal sodium efficiency (RSE %) was 

calculated according to the equation of Amer (2017) : 
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RSE= ((ESPi-ESPf)/ESPi)*100 
Plant sampling: Plants were taken from 1 m2 for each plot 
at maturity stage (135 days after sowing). Plant height 
(cm), 100-seed weight (g), pod yield (Mg ha-1) and seed 
yield (Mg ha-1) were measured.  
Statistical analyses: The obtained results were subjected 
to analyses of variance and LSD test at 0.05 level of 
probability according to Gomez and Gomez (1984). 
 

RESULTS AND DISCUSSION 
 

Soil physical and chemical characteristics: 
Results shown in Table 3 indicated that soil 

addition of vermicompost (VC), gypsum (G) and their 
combinations showed a pronounced enhancement in 
chemical and physical characteristics of saline sodic soil. 
Electrical conductivity (ECe)  

The soil amendments decreased soil salinity at the 
end of the experiment. Application of 3.6 Mg VC ha-

1(VC3) recorded the lowest ECe value (6.26 dS m-1) as 
compared to untreated soil (6.83 dS m-1). These results 
agree with Demir (2019) who demonstrated that the soil 
EC was significantly decreased with application of VC. 

The fine gypsum particles were more prominent on 
decreasing soil salinity as compared to the other two 
gypsum particle sizes. The EC values were 6.46, 6.49 and 
6.56 dS m-1 with fine, medium and coarse gypsum 
particles, respectively. These results were confirmed by 
Abdel-Fattah et al., (2015) who found that the soil salinity 
was decreased with gypsum especially with finer particles. 

Moreover, the application of 3.6 Mg VC ha-1 
combined with finer gypsum particles recorded the lowest 
ECe value (6.15 dS m-1) compared to coarse gypsum 
particles without VC which recorded the highest ECe value 
(6.96 dS m-1).  

Consequently, the changes in ECe values with 
different treatments compared to the initial ECe as shown 
in Fig. (1) indicated that application of 3.6 Mg VC ha-1 
combined with finer gypsum particles has the highest 
decreasing in ECe (18.97%) followed by application of 2.4 
Mg VC ha-1 combined with fine gypsum particles 
(17.48%) while, the lowest change in ECe (8.37%) was 
recorded with coarse gypsum alone. These results are in 
the same line with those obtained by Adane et al., (2019); 
Filho et al., (2020) who revealed that the gypsum addition 
combined with organic amendments is better than gypsum 
alone in reducing soil salinity.  
 

Table 3. Effect of Vermicompost (VC) and gypsum 
particle size and their combination on soil 
salinity (ECe). 

Parameters 

Treatments 1st 2nd R.C (± %) 
ECi : ECf 

Vermicompost 
(VC) 
Mg ha-1 

0 6.94±0.09 d 6.71±0.13 d 10.08 
1.2 6.64±0.05 c 6.41±0.07 c 14.03 
2.4 6.53±0.09 b 6.28±0.05b 15.61 
3.6 6.38±0.08 a 6.14±0.08 a 17.52 

LSD0.05 0.09 0.05  

Gypsum  
particles sizes 
(G) 

Coarse 6.67±0.06 b 6.45±0.07 c 13.57 
Medium 6.61±0.07 ab 6.37±0.11 b 14.49 

Fine 6.58±0.10 a 6.34±0.10 a 14.89 
LSD0.05 0.06 0.002  

Significant    
VC ** **  
G * **  
VC x G ** **  
** ECi is the initial value and ECf is mean value of the final EC. 

 

 
Fig. 1. Changes of ECe (%) as affected by VC and 

gypsum particle size and their combination. 
** VC0, VC1, VC2 and VC3: 0, 1.2, 2.4 and 3.6 Mg VC ha-1, respectively.  
 

Soil sodicity (ESP and RSE %)  
The results related to exchangeable sodium 

percentage (ESP) after two growing seasons are given in 
Table (4). Data revealed that the VC application with 
gypsum particle size and their combination significantly 
alleviated soil sodicity. 

Application of vermicompost alone at rate of 3.6 
Mg ha-1 decreased significantly the ESP value by 27.37 % 
less than the initial values (Table 2). The reduction of 
sodicity with vermicompost may be due to vermicompost 
which allow continuous supply of Ca++, Mg++ and other 
cations. These cations lead to replace the exchangeable Na+ 
from soil matrix and to form new stable aggregates. These 
results are in agreement with those of Shaaban et al., 
(2013) who explained that organic matter decomposition, 
increases CO2, organic acids and large amounts of H+ are 
released which enhance the dissolution of CaCO3 and 
unleash more Ca+2 that exchange with Na+ on soil colloids. 
The application of organic matter such as VC to salt-
affected soil promotes flocculation of clay particles, which 
is an essential for aggregation process and leads to an 
increase in the pores spaces, increase of Na+ leaching and 
decreases ESP and ECe (Lakhdar et al., 2010). Also, 
Demir (2019) demonstrated that the soil EC, SAR, Cl- and 
Na+ were significantly decreased, while the organic matter, 
CEC and nutrients available (N, P and K) were increased 
as the rate of the VC increased.  

Moreover, the application of gypsum at finer 
particles was more effective than different particles size on 
decreasing ESP value, which decreased from 20.35 to 
15.61. Increased gypsum particle fineness implies a greater 
solubility and therefore greater liberation of Ca+2 to soil 
solution and adsorption on the soil exchangeable complex. 
All such consequences would reduce the dominance of Na+ 
ions in the soil-water system, and consequently lead to 
lower soil sodicity (Abdel-Fattah et al., 2015). 

An overall change (p ≤ 0.05) in removal sodium 
efficiency (RSE%) after two growing seasons compared to 
that of the initial soil value as affected by different 
treatments was observed from Table (4) and Fig. (2). The 
RSE% was significantly increased with the application of 
3.6 Mg VC ha-1 combined with fine gypsum particles 
(27.62%) over the initial values. The decrease of RSE% 
with the combination of gypsum and VC may be related to 
the improvement of soil porosity due to decreasing Na+ and 
increasing Ca+2. These findings are in agreement with the 
early findings of Adane et al., 2019 and Filho et al., 2020 
they found that gypsum combined with organic 
amendments is better to reduce soil sodicity and increase 
water infiltration than gypsum alone. 
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Table 4. Effect of Vermicompost (VC) and gypsum 
particle size as well as their combination on 
soil sodicity. 

Parameters 
Treatments 1st season 2nd season RSE 

Vermicompost 
(VC)  Mg ha-1 

0 17.47±0.13 d 16.53±0.10 d 16.46 
1.2 16.45±0.06 c 15.86±0.06 c 20.61 
2.4 15.55±0.09 b 15.40±0.07 b 23.96 
3.6 14.63±0.09 a 14.93±0.09 a 27.37 

LSD0.05 0.10 0.09  

Gypsum  
particles sizes 
(G) 

Coarse 16.35±0.06 c 15.85±0.06 c 20.88 
Medium 16.04±0.11 b 15.67±0.08 b 22.09 

Fine 15.69±0.10 a 15.53±0.11 a 23.29 
LSD0.05 0.06 0.04  

Significant    
VC ** **  
G ** **  
VC x G ** *  
 

 

 
Fig. 2. Removal sodium efficiency (RSE %) as affected 

by Vermicompost (VC) and gypsum particle size 
and their combination.  

 

Soil organic matter (O.M.): 
Data illustrated in Fig. 3 showed that soil OM was 

significantly (p≤ 0.05) affected by VC alone or with 
different gypsum particle sizes. The highest O.M value 
(1.27%) was observed with the application of 3.6 Mg VC 
ha-1 combined with fine gypsum particles, which increased 
by 48.94% compared to that of the initial soil value 
followed by application of 2.4 Mg VC ha-1 combined with 
fine gypsum particles 1.22% (increased O.M by 43.57%) 
while the lowest O.M value 0.85% was recorded with 
coarse gypsum alone.  

 

 
Fig. 3. Soil organic matter and its Change as affected 

by VC and gypsum particle size and their 
combination. 

 

These increases may be attributed to high OM 
content in VC, which enhances soil microbial biomass 
growth and consequently increases soil organic carbon 
(Tejada and Gonzalez, 2003). These results are in the same 
line with findings of Arancon et al., (2006a); Azarmi et al., 
(2008); Srivastava et al., (2011); Makode (2015), 
Mahmoud and Ibrahim (2012); Mathivanan et al., (2013); 
Wang et al., (2017); Zhao et al., (2017); Mahmud et al., 
(2018) and Aksakal et al., (2016). 
Cationic exchange capacity (CEC):      

Data in Fig. 4 indicated that CEC was significantly 
increased (p≤ 0.05) as affected by different VC application 
rates and gypsum particle size as well as their combination 

compared to the initial CEC as shown in Fig. (4). The 
highest change in CEC (22.42%) exists in case of 
application of 3.6 Mg VC ha-1 with fine gypsum particles 
followed by application of 2.4 Mg VC ha-1 combined with 
fine gypsum particles (19.38%) while the lowest change in 
CEC (4.33%) was recorded with coarse gypsum alone. 
These increases may attribute to high OM and CEC in VC. 
Similar results were obtained by Arancon et al., (2006a); 
Azarmi et al., (2008); Srivastava et al., (2011); Makode 
(2015). Mahmoud and Ibrahim (2012); Mathivanan et al., 
(2013); Wang et al., (2017); Zhao et al., (2017); Mahmud 
et al., (2018). Aksakal et al., (2016). 

 

 
Fig. 4. Change of cation exchange capacity as affected 

by Vermicompost (VC) and gypsum particle size 
and their combination 

 

Bulk density (BD) and total porosity (TP): 
The results in Table 5 and fig 5 showed that soil 

bulk density and total porosity are slightly affected by 
different treatments. In soil treated by 3.6 Mg VC ha-1, BD 
value was increased by 7.91%, while TP value was 
decreased by 8.63% compared to that in untreated soil. 
This trend may attribute to that VC enhanced 
microorganism population and activity which produced 
polysaccharides that resulted in the formation of soil 
aggregates and increased its porosity. Also, according to 
Singh et al., (2017), bulk density and solid space were 
decreased and pore space was increased with increasing 
application of VC. 

Also, soil BD and TP values were slightly affected 
by different gypsum particle size. The BD values were 
1.32, 1.31 and 1.29 g cm-3, while TP values were 49.91, 
50.29 and 50.92% in soil treated by the coarse, medium 
and fine particles, respectively. This may be related to that 
gypsum increases soil aggregation and porosity, while 
decreases its BD value.  
 

Table 5. Effect of VC and gypsum particle size on Bulk 
density and total porosity 

Parameters BD (gcm-3) T.P (%) 
Treatments 1st 2nd Mean 1st 2nd Mean 

Vermico
mpost 
(VC) 
Mg ha-1 

0 1.37± 
0.01 c 

1.36± 
0.03 c 1.37 48.39± 

0.44 d 
48.64± 
1.02 d 48.52 

1.2 1.32± 
0.02 ab 

1.31± 
0.02 ab 1.32 50.15± 

0.58 c 
50.40± 
0.91 c 50.28 

2.4 1.30± 
0.02 a 

1.29± 
0.02 a 1.30 50.90± 

0.32 b 
51.15± 
0.91 b 51.03 

3.6 1.28± 
0.01 a 

1.28± 
0.01 a 1.28 51.53± 

0.15 a 
51.78± 
0.44 a 51.66 

LSD0.05 0.04 0.02  0.39 0.37  

Gypsum  
particles 
sizes (G) 

Coarse 1.33± 
0.01 c 

1.31± 
0.02 c 1.32 49.78± 

0.44 c 
50.03± 
0.77 c 49.91 

Medium 1.32±0.
02 ab 

1.29± 
0.02 b 1.31 50.16± 

0.28 b 
50.41± 
0.77 b 50.29 

Fine 1.30± 
0.01 a 

1.28± 
0.01 a 1.29 50.79± 

0.43 a 
51.04± 
0.93 a 50.92 

LSD0.05 0.002 0.004  0.07 0.09  
Significant       
VC * *  ** **  
G ** **  ** **  
VC x G ** **  ** **  
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Fig. 5. Change of soil bulk density and total porosity as 

affected by VC and gypsum particle size and 
their combination 

 

Moreover, both BD and TP parameters were 
slightly affected by the interaction between VC application 
and gypsum particle size. The application of 3.6 Mg VC 
ha-1 in combination with fine gypsum particles decreased 
BD by 8.87% and increased TP by 9.78% over the initial 
values (Table 2), while the minimum changes of BD 
(0.96%) and TP (1.05%) were recorded with the 
application of coarse gypsum particles alone. These results 
may be related to that the application of VC along with 
gypsum caused significant reduction in bulk density. 
Improvement of soil bulk density and porosity is mainly 
due to the action of gum, polysaccharides and humical 
compounds produced from VC on the soil structure (Raut 
et al., 2000).  
Soil Nutrient content:  

Data in fig (6) revealed that the contents of 
available nitrogen (N), phosphorus (P) and potassium (K) 
were increased with additions of VC with different gypsum 
particle size as well as their combinations compared to 
their initial contents. The soil treated with 3.6 Mg VC ha-1 
combined with finer gypsum particles significantly 
increased the available N, P and K values by 18.00, 20.91 
and19.09 %, respectively over than that in the initial soil 
(Table 2). These increases were more pronounced in the 
plots treated by VC associated with VC. VC is a nutritive 
‘organic fertilizer’ rich in NKP, micronutrients, and 
provides the soil by microbes like ‘N-fixing bacteria’ and 
‘mycorrhizal fungi’ as growth promoters (Sinha et al., 
2009). Also, application of compost and VC can increase 
soil organic carbon, nitrates, phosphates, exchangeable 
calcium and some other nutrients for plants (Jindo et al., 
(2016). 

 

 
Fig. 6. Change of soil nutrient content as affected by 

VC and gypsum particle size and their 
combination 

 
 

Effect of VC and gypsum on faba bean growth and 
yield: 
Faba bean growth parameters: 

Figs 7 and 8 exhibited the effect of VC application 
rate and gypsum particle size as well as their combination 
on faba beans growth yield. The magnitude of the 
enhancement of plant biomass was observed with plots 
received VC in combination with gypsum particle size. 
The VC3 combined with finer gypsum particles recorded 
the highest increases in plant growth such as 100 grain 
weight (69.20 and 78.36 g) and plant height (81.03 and 
84.93 cm) for the 1st and 2nd seasons, respectively. This 
stimulation of growth may result from water soluble 
bioactive molecules like phytohormones, humic, and fulvic 
acids, minerals, amino acids, or microbial metabolites 
present in VC (Arancon et al., 2012; Baldotto and Baldotto 
2014). 

 

 
Fig. 7. Effect of VC and gypsum particle size and their 

combination on 100-seed weight. 

 
Fig. 8. Effect of VC and gypsum particle size and their 

combination on plant height 
 

Pods and Seeds yield: 
Data in table 6 and fig 9 showed that the pods and 

seeds yield of faba bean with higher vermicompost 
application rate (3.6 Mg ha-1) were more than that without 
addition by 31.88 and 29.66%, for the 1st and 2nd season, 
respectively, while seed yield was increased by 46.33 and 
40.54, in the 1st and 2nd season, respectively. These trends 
may be related to that the vermicompost contains most 
nutrients in plant-available forms such as nitrates, 
phosphates, and exchangeable calcium and soluble 
potassium (Orozco et al., 1996). Also, Day et al., (2019) 
hypothesized  that the combination between organic and 
chemical conditioners would improve the performance of 
chemical amendments by mobilizing surface sodium 
which in turn cause enhancement of soil physical and 
chemical properties and it will reflect on plant production, 
beside the nutrition availability regarding to the 
decomposition of compost materials. Argaw and Mnalku 
(2017); Mohammadii and Rezaei-Chiyaneh (2019) 
revealed that the yield and yield traits of faba bean (Vicia 
faba L.) were increased with increasing vermicompost 
application rates. Mohamed et al., (1999); Smith et al., 
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(2009); Gendy (2011) revealed that the gypsum application 
was increased the yield and yield traits of faba bean (Vicia 
faba L.). 

In addition, the pods and seeds yield of faba bean 
were significantly affected by different gypsum particles 
sizes. The lowest pods yield were recorded with coarse 
gypsum particles (4.93 and 5.30 Mg ha-1 for the 1st and 2nd 
seasons, respectively), while the highest pods yields were 
achieved with fine gypsum particles (5.17 and 5.54 Mg ha-

1 for the 1st and 2nd seasons, respectively). No significant 
differences in the seeds yield were found as affected by 
fine and medium gypsum particles sizes in first season. 
Also, the lowest mean values are 3.11 and 3.47 Mg ha-1 
were recorded with coarse gypsum particles in the 1st and 
2nd seasons, respectively, without significant difference as 
compared with medium gypsum particles in the 1st and 2nd 
seasons.  

 

Table 6. Effect of vermicompost and different gypsum 
particle size on Faba beans yield 

Parameters Pods Yield (Mg.ha-1) Seeds Yield (Mg.ha-1) 
Treatments 1st 2nd Mean 1st 2nd Mean 

Vermico
mpost 
(VC) 
Mg ha-1 

0 4.36± 
0.15 d 

4.72± 
0.19 d 4.54 2.59± 

0.16 d 
2.96± 
0.31 d 2.78 

1.2 4.83± 
0.08 c 

5.19± 
0.19 c 5.01 3.00± 

0.18 c 
3.36± 
0.34 c 3.18 

2.4 5.26± 
0.16 b 

5.63± 
0.28 b 5.45 3.24± 

0.14 b 
3.60± 
0.26 b 3.42 

3.6 5.75± 
0.11 a 

6.12± 
0.19 a 5.94 3.79± 

0.09 a 
4.16± 
0.19 a 3.98 

LSD0.05 0.15 0.28  0.11 0.17  

Gypsum  
particles 
sizes (G) 

Coarse 4.93± 
0.08 c 

5.30± 
0.20 c 5.12 3.11± 

0.12 b 
3.47± 
0.27 b 3.29 

Medium 5.05± 
0.15 b 

5.41± 
0.22 b 5.23 3.13± 

0.15 ab 
3.49± 
0.30 b 3.31 

Fine 5.17± 
0.14 a 

5.54± 
0.22 a 5.36 3.24± 

0.16 a 
3.65± 
0.25 a 3.45 

LSD0.05 0.10 0.09  0.11 0.10  
Significant       
VC ** **  ** **  
G ** **  * *  
VC x G ** **  ** **  
 

 
Fig. 9. Effect of VC and gypsum particle size and their 

combination on pods and seeds yield.  
**The bars sharing the same letters are statistical similar according to 
Duncan Multiple Range Test (DMRT) at P <0.05 

 

Concerning the effect of soil amendments on the 
yield, VC and gypsum as well as their combinations 
increased faba bean yield as shown in Fig. (8). The highest 
mean values of pods yield (6.42 Mg.ha-1) and seeds (4.21 
Mg.ha-1) were obtained when 3.6 Mg VC ha-1 was applied 
in combination with finer gypsum particles. While the 
lowest values of these parameters (4.28 and 2.54 Mg.ha-1, 
respectively) were recorded with coarse gypsum particles 
alone. This increase was attributed to ameliorative role of 
these amendments on salt affected soils may due to the 
increase of plant tolerance to salinity hazard at 
physiological growth stages and improving some soil 
proprieties.  
 

CONCLUSION 
 

It could be concluded that the application of VC is a 
new strategy for alleviating abiotic stress like saline-sodic 
conditions of soil, besides improving of faba beans growth. 
Also, it could be concluded that the finer gypsum particles 
were more effective than coarse particles on the improving 
physical and chemical properties of salt affected soil as 
well as improving productivity of faba beans especially 
with VC application in proper rate. 
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وانتاجية محصول المتأثرة بالاملاح استخدام احجام مختلفة من الجبس،والفيرم كمبوست فى استصلاح الاراضى فاعلية 
   الفول البلدي

  2و محمد عباس ابراهيم 1سحرحسن راشد

  مركز البحوث الزراعية   – ياه والبيئةمعهد بحوث الاراضى والم - قسم بحوث تحسين وصيانة الراضي 1
  جيزة ، مصر –معهد بحوث المحاصيل الحقلية ، مركز البحوث الزراعية  –قسم بحوث المحاصيل البقولية  2

 

 

مركز ) فى 2018/2019،2019/2020(تجربة حقلية خلال الموسمين الشتويين تم دراسة امن اهم العوامل البيئية المحددة لنمو النبات وانتاجية التربة،لذالتربة تعد ملوحة 
)،وحجم حبيبات الجبس(اقل من هكتار/جرامميجا 3.6, 2.4, 1.2, 0(بمعدلات  محافظة كفرالشيخ، مصر.تهدف الدراسة الى دراسة تاثير محسنات التربة:الفيرم كمبوست ،الحامول

ملوحة معنوي في تناقص  ان هناك  .تبين من النتائجالمتأثرة بالاملاحوانتاجية الفول فى الاراضى للتربة  على بعض الخصائص الفيزيوكيمائية بينهم والتفاعل مم)2- 1،1- 0.5مم،0.5
جم الاقل حمن الفيرم كمبوست مع اضافة الجبس ذات ال هكتار/جرامميجا3.6اضافة قبل المعاملات،نتيجةبما %) بالمقارنة 8.87،18.97الكثافة الظاهرية للتربة بمعدل (التربة و

بمعدل  قيم كل من كفائة الصوديوم المزال،المسامية الكلية،المادة العضوية،السعة التبادلية الكاتيونية ،ومحتوى التربة من العناصرمعنويا بينما تزايدت  .مم0.5من
مع الجبس الناعم هكتار  يرم كمبوست /فميجاجرام 3.57تبين ان اضافة  .قبل المعاملة  بما بالمقارنة %) على الترتيب19.09،20.91،18.00،22.425،48.94،9.78،27.62(
،محصول هكتار)/جرامميجا6.23 ،6.6( القرون ،محصولسم)84.93،81.03جم)،طول النبات (78.36،69.20حبة (100على القيم لكل من وزن أدت الى الحصول على أ

قارنةباحجام حبيبات الجبس الخشن،تشير البيانات الى ان حبيبات الجبس الناعم اكثر الترتيب،بالم للموسم الاول والثانى علىالبلدي  لنبات الفول ميجا /هكتار)4.39،4.02البذور(
  البلدي محصول الفولانتاجية ،والمتأثرة بالاملاح فاعلية فى استصلاح الاراضى 

 البلدي الملوحة،الفيرم كمبوست،الجبس،خواص التربة،الفول الكلمات الدالة:


