
_____________________________________________________________________________________________________ 
 
*Corresponding author: Email: megahedamer3@gmail.com; 
 
 
 

Asian Journal of Soil Science and Plant Nutrition 
 
6(3): 47-60, 2020; Article no.AJSSPN.59946 
ISSN: 2456-9682 

 
 

 

 

Amelioration of Salt Affected Soils and Improvement 
of Rice and Wheat Yields by Adding Compost and 
Foliar Spray of Zinc, Potassium and Compost Tea 

 
M. M. Amer1*, M. S. ELSaka1, M. G. Zoghdan1 and T. H. Khalifa1 

 
1
Soils, Water and Environment Research Institute (SWERI), Agricultural Research Center, Egypt. 

 
  Authors’ contributions 

 
This work was carried out in collaboration among all authors. All authors read and approved the final 

manuscript. 
 

Article Information 
 

DOI:10.9734/AJSSPN/2020/v6i330092 
Editor(s): 

(1) Dr. Paola Angelini, University of Perugia, Italy. 
Reviewers: 

(1) Ibrahim Iro Ibrahim, Nigeria. 
(2) M. Jahiruddin, Bangladesh Agricultural University, Bangladesh. 

Complete Peer review History: http://www.sdiarticle4.com/review-history/59946 

 
 
 

Received 26 May 2020 
Accepted 03 August 2020 
Published 05 August 2020 

 
 

ABSTRACT 
 

Amelioration of salt-affected soils requires an integrated management approach, by eco-friendly 
environmental methods which help improve soil properties, increases crop yield and quality.  
Hence, a study was done to evaluate the performances of combined use of compost and foliar 
application of Zn, K and compost tea. In salt affected soil in the rice-wheat system. A field 
experiment at El Hamool district, Kafr El Sheikh governorate, Egypt was carried out during 2019 
summer for rice and 2020 winter season for wheat. A split plot design with three replicates was 
performed. The main plots were occupied by levels of compost: C1 (2MgFed.-1), C2 (4MgFed.-1) 
and C3 (6MgFed.

-1
), (Fed= 0.41ha). Whereas, sub-plots were foliar application: control (T1), Zinc 

sulphate (T2), Mono potassium phosphate (T3), compost tea (T4), Zinc + potassium (T5), zinc + 
compost tea (T6), potassium + CT (T7) and Zn + PK + CT (T8). ECe and SAR) were significant 
decreased due to application of compost up to C3 (6MgFed

.-1
) while CEC and organic carbon were 

significantly increased by compost application, C3(6MgFed.-1). The highest results were recorded  
due to use of Zn+PK+CT and compost. The grain and straw yields of both rice and wheat were 
markedly increased due to application of compost and foliar nutrients. The highest values were 
noted with the interaction of C3 am and T8.Nitrogen uptake, N use efficiency and N-recovery for 
both rice and wheat were considerably increased due to application of compost and foliar 
treatments, the highest performance being observed in C3 coupled with T8.  
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1. INTRODUCTION 
 
Bread wheat (Triticum aestivum L.) is one of the 
most important cereal crops in Egypt and local 
production is not sufficient to face the annual 
requirements [1]. Rice (Oryza aestivum L.) So, 
the Egyptian government's, make efforts to 
increase the soil productivity for wheat and rice. 
The increasing pressure on soil resources lead to 
different types of degradation including 
salinization, which is the process of increasing 
salt in soil profile. Hence, soil degradation 
resulting from salinity; it is a major impediment to 
optimal utilization of soil resources [2]. Thus, in 
order to reach the food security, the sustained 
productivity from these limited soil resources is 
further threatened by the multiplicity of resource 
degradation problems. Improving salt affected 
soils could be considered as an important issue 
in the agricultural security program [3]. Several 
studies have been carried out concerning the 
effectiveness of various amendments in 
improving the physical and chemical properties 
of saline soil. One of these organic amendments 
(farmyard manure, compost, green manure and 
municipal solid waste). Under saline soils, 
reduction in crop yield is associated with osmotic 
[4]. Compost application combined with N-
fertilizer are considered as an important part of 
environment friendly sustainable soil fertility [5]. 
The application of compost has a positive effect 
on soil salinity due to its improving soil physical 
properties; hence it led to remove Na

+
 from root 

zone [6,7]. Compost tea is an infusion of 
compost in water for a period of time, the 
compost is removed, and the remaining solution 
is the compost tea, which is then applied to plant 
to provide beneficial microorganisms and 
essential plant nutrients [8]. Enormous 
publications over more than five decades 
reported that humic substances have positive 
effects on plant growth and productivity [9,10]. 
and substantial interest in their potential for 
improving nutrient-use efficiency and contributing 
to carbon sequestration in the soil [10,11].The 
stimulatory effects of humic substances were 
attributed to hormone-like activity and its action 
similar to auxins, cytokinins and absisic acid [12]. 
And enhancing the uptake of macronutrients, 
such as N, P, S [13] and micronutrients, i.e. Fe, 
Zn, Cu and Mn [14]. In addition, humic 
substances enhance the uptake of minerals 
through the stimulation of microbiological activity 
[12]. amending of soil by organic fertilizers helps 
to achieve the long-term stable yields and 

maintain optimal soil properties [15,16,17] 
reported an acceleration of Na+ leaching, 
decrease the exchangeable sodium percentage 
(ESP) and the electrical conductivity (EC). These 
authors reported that less oxidized, higher 
molecular weight humic matter is more important 
in the process of aggregate stabilization than 
more oxidized humic substances of lower 
molecular weight. Thereby resulting an 
enhancement the chelation ability of Ca

2+ 
and 

Mg2+in soil solution to effectively replace Na+ 
from the cation exchange complex particularly at 
alkaline pH values as well as and reducing the 
sodium adsorption ratio (SAR) of the saline soil, 
[18]. Potassium plays an imperative role in the 
photosynthesis process and the subsequent 
carbohydrate translocation and metabolism, 
which eventually increase the crop yield and 
improve the grain quality [19,20]. K helps to 
increase the N uptake as well as N use efficiency 
that help in increasing the yield of rice, [21,22]. 
Potassium is also essential for the function and 
performance of many plant enzymes; at least 60 
enzymes require K as a cofactor for activation 
[23]. These enzymes regulate the vital metabolic 
mechanisms in arable plants [24,25]. Potassium 
contributes for tolerance against salinity as it has 
competing nature to sodium for binding and 
maintaining plant water status .Therefore, under 
these previous conditions, potassium (K) can 
play an important role in mitigating the adverse 
effects of high salt concentrations in soil 
[26,27,28] and the stress tolerance of crops [29]. 
The addition of Zn helped in reducing the 
unfavorable effects of increased salinity 
tolerance of wheat to salinity [30]. Application of 
zinc reduces the negative effect of salinity on 
crop growth and yield of wheat [31]. 

 
Integrated nutrient management is a judicious 
use of organic and inorganic sources of nutrient 
to crop fields for sustaining and maintaining both 
of soil fertility and productivity [32]. Improvement 
of the chemical and physical properties soil and 
nitrogen use efficiency as well as yield of rice 
and wheat interaction experiments, which carry 
out in salt affected soils can be considered as an 
important issue in soil sciences. A more 
systematic research is required to observe the 
responses of crops to this interaction at the field 
level where extreme variability in salinity, soil 
texture and soil nutritional status is a norm. 
Therefore, the present study the effectiveness of 
compost as valuable soil conditioner and foliar of 
some nutrients and compost tea to alleviate the 
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increasingly soil degradation due to salinization 
and improvement yield of rice and wheat. 
 

2. MATERIALS AND METHODS 
 

2.1 Experimental Site and Treatments 
 

Field trials were carried out at El Hamool district, 
Kafr El Sheikh governorate. The experiment was 
conducted during two successive summer 
seasons, 2019 and winter season, 2020) to study 
the effect of the interaction between application 
of compost and both of zinc, potassium and 
compost tea application on rice and wheat 
(Triticum aestivum L.) using a split plot design 
with three replicates.Plot area was 21 m2 (7 m 
length x 3 m width). The main plots were devoted 
to ameliorators: Application of compost occupied 
leveles of compost  application C1: 2MgFed.-1, 
C2: 4MgFed.

-1
 and C3:6MgFed.

-1
 The sub-main 

plots are (T1) control: without application, (T2) Zn 
as sulphate zinc (Zn), (T3) Mono potassium 
phosphat (PK), (T4) Compost tea (CT), (T5) Zn+ 
PK, (T6) Zn+CT, (T7) PK+CT and (T8) 
Zn+PK+CT. 
 

Zinc, P and K were added at 3.0 g L
-1 

twice after 
20 (before transplanting) and 25 days after 
transplantigvia a foliar application for rice and 
after 20 , 45day from sowing of wheat , while 
compost application via a soil application. The 
compost tea, which produced from the 
Agricultural Research Center (ARC, Giza, Egypt) 
The chemical composition of compost tea: pH, 
EC(dSm

-1
), NO

-3
, NH4, P, K, Ca, Mg, Na, Fe, Mn, 

Zn were 8.11, 5.81, 67.0, 0.73, 21.0, 1.544,463, 
240, 58.0, 22.8, 1.18 and 0.93 mgl

-1
 respectively. 

And its  contains N2-fixing free living bacterial 
cultures (Azotobacter chroococcum and 
Azospirillium lipoferum) and phosphate 
dissolving bacterial culture (Bacillus megaterium) 
was added at 2LFed.

-1
 after 20 and 50 days from 

sowing via foliar application.Oriza  seeds 
cv.Sakha108 were planted on 25

th 
April 2019 and 

harvested in 30th Septmber whereas, wheat 
cv.Giza 171 was sowing in 25November, 2019, 
and harvested in 30 April 2020.The 
recommended cultural practices of rice and 
wheat  were performed, according to Egyption 
Ministry of Agriculture. 
 

2.2 Data Recorded at Harvest 
 

Aftert harvest of each treatment was determine 
the following parameter: 1000-seed weight (g), 
seed yield (Mg fed.

-1
). 

2.3 Recovery of Nutrient (%) 
 
The recovery of N (%)was calculated for each 
treatment according to [33] as follow: 

 
Recovery of nutrient (%) = [(Total nutrients 
uptaked from treatment - Total  nutrient uptaked 
from control) / applied nutrients with treatment] X 
100 % 

 
N use efficiency (NUE) was calculated as 
follows: 

 
NUE (kg/kg N-applied) = grain yield (kg fed-1) 
from fertilizer- grain yield from control / total N 
applied (kg fed-1) 

 
2.4 Chemical Analysis of Soil and Plant 

Samples 
 
Before the cultivation, soil samples were taken 
from each treatment in both growing seasons at 
two depths (0 - 20 20 - 40 and 40-60 cm depth). 
Soil samples were prepared for physical and 
chemical analysis according to the standard 
methods. These soil samples were dried, sieved 
through a 2 mm mesh and analyzed for texture, 
soluble cations and anions, soil pH, EC, and 
available NPK as well asorganic matter content 
was determined using the Walkley and Black 
method according to [34]. Particle size 
distribution of soil was measured using pipette 
method according to [35]. Soil bulk density and 
total porosity were determined for each treatment 
according to [36]. Field capacity and permanent 
wilting point were calculated from soil moisture 
tension curve [37] as shown in Table 1. Three 
samples of rice and wheat were randomly 
collected from each treatment,dried at 70°C in a 
hot air oven and analyzed for oil content using 
Soxhlet apparatus and petroleum ether as a 
solvent. Seed nitrogen content was measured by 
an automated colorimetric method following 
Kjeldahl digestion [34]. The protein content was 
calculated using the factor of 6.25 (on a dry 
weight basis). 

 
2.5 Statistical Analysis 
 
The obtained results were subjected to analysis 
of variance according to the procedure outlined 
by [39], and significant differences were  
weighted by LSD test at 0.05 and 0.01 level of 
probability. 
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Table 1. Some physical properties of the experimental field 
 

Soil depth(cm)  soil physical properties 
Soil moisture characteristics  Particle size distribution (g/kg) 
F.C. (%) W.P. (%) A.W. 

(%) 
BD 
(kg m-3) 

Total porosity (%) Sand Silt Clay Soil texture 

0-20 43.00 21.61 21.39 1.35 49.06 181.0 242.4 571.6 clay 
20-40 39.8 20.81 18.99 1.38 47.92 187.4 249.3 563.3 clay 
40-60 36.51 18.40 18.11 1.45 45.28 192.6 239.9 567.5 clay 
mean 40.36 20.59 19.77 1.39 47.42 187.0 243.9 567.5 clay 

soil chemical properties 
Soil depth pH EC ESP CEC OC CaCO3 N P K 
(cm) - (dSm

-1
) (%) (cmole kg

-1
) (g kg

-1
) (gkg

-1
) (mgkg

-1
) 

0-20 8.30 6.61 12.51 39.15 1.18 2.50 35.65 8.50 270 
20-40 8.40 7.97 14.21 39.1 1.14 2.37 27.44 8.91 261 
40-60 8.45 8.25 15.55 37.63 1.10 2.26 21.33 7.45 214 
mean - 7.61 14.09 38.63 1.14 2.38 28.14 8.29 248.3 

chemical properties of compost 
EC pH C OM C/N N P K Fe Zn Mn Moisture 
dsm

-1
 - (gkg

-1
) ratio (gkg

-1
) % 

3.04 7.70 30.05 54.00 17.57 1.71 0.90 1.27 162 72 118 27.8 
F.C.: Field Capacity; W.P.: Wilting Point; A.W.: Available Water; BD: Bulk Density; PH: was determined in soil water suspension (1:2.5); EC: was determined in saturated soil 

paste extract; ESP: Exchangeable Sodium Percentage; CEC: Cation Exchange Capacity; OM: Organic Carbon. According to Natural Resources Conservation Service 
(NRCS), Oregon State University, USA, the soil of experiment can be classified as saline soil [38] 
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3. RESULTS AND DISCUSSION 
 
3.1 Soil Chemical Properties 
 
Treatments had a positive significant effect on 
decreasing soil salinity (ECe and SAR) after 
harvesting of rice and wheat (Table 2 and Fig. 
1a,b). Data show that ECe and SAR values (for 
both two seasons) were significant decreased by 
increasing application of compost up to C3 
(6MgFed

.-1
). This results may be due to due to 

application of compost on improving soil physical 
properties, enhancement the chelation ability of 
Ca

2+
and Mg

2+
in soil solution to effectively replace 

Na+ from the cation exchange complex 
particularly at alkaline pH values as well as and 
reducing the sodium adsorption ratio (SAR) of 
the saline soil; hence it led to remove Na+ from 
root zone [6,7,18]. 

 
With respect to the effect of foliar application of 
some nutrients on soil ECe and SAR after 
harvesting of rice and wheat , data pointed out 
that ECe and SAR values were decreased with 
different treatments as compared with the control 
in both seasons as shown in Table 2 and Fig. 
1a,b. Furthermore, the combined application of 
foliar Zn+PK+CT and compost was the best 
application method. 
 
With respect to CEC, there is a positive 
significant effect due different treatments was 
observed during both seasons, Table 2. Data in 
Table 2 show that the mean CEC values of both 
seasons were increased by increasing of 
compost application. The highest values of the 
CEC can be achieved using C3(6MgFed.-1). The 
same data showed that ECe, SAR recorded 
lowest values due to the interaction between 
C3*T8. Organic carbon was significant  
increased by application of compost up to 
C3(6MgFed.-1)  

 
On the other hand CEC and organic carbon were 
recorded highest values due to the same 
previous treatment.foliar application of zinc (Zn), 
mono potassium phosphate (PK), compost tea 
(CT), Zn+PK, Zn+CT, PK+CT and Zn+PK+CT 
had significant effect on increasing OC, the most 
efficient treatment (T8) and application of 
compost (C3), as shown in Table 2 and Fig. 1c,d. 
 
Concerning the impact of the treatments on soil 
chemical properties, the impacts were in the 
following order: T8 ˃ T7 ˃T6 ˃ T5˃ T4 ˃ T3 ˃ T2 ˃ 
T1 in both growing seasons. This results may be 

due to the compost and organic amendments 
application can potentially affect the soil organic 
carbon and improvement of the soil properties  
as well as on the plants growth and yields 
[40,41]. 
 

3.2 Yield of Rice and Wheat 
 
It is well known that the combined application of 
organic amendments and foliar application of 
organic and inorganic may play a significant role 
in improvement of yield of rice and wheat and 
1000 grain weight. Yield of rice and wheat were 
significant increased with increasing of compost 
addition up to C3 (6Mgfed.

-1
) as shown in Table 

(3). The highest values (3.78 and 3.5MgFed.-1) 
for straw and grain yield of rice. With regarded to 
effect of compost application, the straw, grain 
and biological yield of wheat were significant 
increased (2.87, 2.68 and 5.55MgFed.

-1
) up to 

the same previous levels of compost application 
(C3). In addition, compost are slow release 
nutrients all over the growth season, moreover, 
compost is rich in its nitrogen and micro-nutrients 
content. These favorable conditions creates 
better nutrients absorption and favors the growth 
and development of root system which in true 
reflects better vegetative growth, photosynthetic 
activity and dry matter accumulation under saline 
condition.Consequently higher total yield of rice 
and wheat would be obtained by compost 
application as compared without treatment.The 
obtained results are in good accordance with 
those which were reported by [9,10]. 
 

Data presented in Table 3 show significant 
differences among different treatment of 
spraying.  Also the same data cleared that the 
straw, grain and biological yield of  rice and 
wheat were significant increased with foliar 
application of zinc (Zn), mono potassium 
phosphate (PK), compost tea (CT), Zn+PK, 
Zn+CT, PK+CT and Zn+PK+CT.Where the 
highest values was obtained due to combination 
between  Zn+PK+CT treatments. 
 

Table 3 showed that 1000 grain weight were 
significant increased by application of compost 
and recorded highest values (22.54 and 42.02g) 
for rice and wheat.Also1000 grain weight was 
significant increased with foliar application of zinc 
(Zn), mono potassium phosphate(PK), compost 
tea (CT), Zn+PK, Zn+CT, PK+CT and 
Zn+PK+CT. Where the highest values was 
obtained due to combination between Zn+PK+ 
CT treatments. 
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Table 2. Some chemical characteristics EC(dsm
-1

), SAR and CEC(cmolc kg
-1

) of the soil as 
affected by compost and foliar application of some nutrients for both seasons 

 
Treatments 1

st
 Season 2

st
 Season 

EC SAR CEC OC EC SAR CEC OC 
Main treat. (A)         
C1 7.36a 15.88a 38.76a 11.56a 7.21a 15.72a 41.97a 11.64a 
C2 7.02b 15.51b 39.24b 11.83b 6.94b 15.42b 43.49b 11.91b 
C3 6.56c 14.98c 41.60c 12.05c 6.44c 14.85c 46.00c 12.13c 
Ftest * * *  * * * * 
Sub-main treat. (B) 
Control (T1) 7.41a 15.93a 38.92a 11.74d 7.29a 15.81a 42.70a 11.82d 
Zn (T2) 7.34a 15.87a 39.08b 11.79c 7.21a 15.72b 42.85b 11.87c 
PK (T3) 7.26a 15.77b 39.63c 11.79c 7.14a 15.64c 43.30c 11.87c 
CT (T4) 7.08b 15.58b 39.90d 11.79c 6.99ab 15.48d 44.04d 11.87c 
Zn+ K (T5) 7.07b 15.57b 39.88e 11.79c 6.95b 15.43e 43.87e 11.87c 
Zn+CT.(T6) 6.74c 15.20c 40.12f 11.83b 6.65c 15.10f 44.28f 11.91b 
K+CT. (T7) 6.60c 15.04d 40.55g 11.83b 6.49c 14.91g 44.33g 11.91b 
Zn+K+CT (T8) 6.33cd 14.71e 40.85h 11.92a 6.17d 14.53h 45.19h 12.00a 
Ftest * * * * * * * * 
Interaction  
A*B ** ** **  ** ** ** ** 
*, ** and NS indicate P< 0.05, P< 0.01 and not significant, respectively. In each factor, means designated by the 

same letter are not significantly different at 5 % level according to Duncan’s Multiple Range Test 
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Fig. 1. ECe, dsm
-1

 (A) SAR (B), CEC, cmolc kg
-1

 (C) and organic carbon,gkg
-1

(D) of the soil for 
both two seasons 

Notce: C1, C2 and C3 represent 2, 4 and 6MgFed
.-1

 from compost.T1: without application, T2:foliar application of 
zinc, T3: foliar application of potassium, T4: foliar application of compost tea, T5: foliar application of Zn+K, T6: 

foliar application of Zn+CT, T7: foliar application of K+CT  and T8: foliar application of Zn+K+CT 
 

Grain, straw yield and 1000 Grain weight were 
significant increased due to application of 
compost and foliar of some nutrients and 
recorded highest values due to interaction 
between application of compost and foliar of 
some nutrients (C3*T8). 

 
3.2.1 Nitrogen uptake (kg Fed.-1) 
 

Data in Table (4) showed that nitrogen uptake 
were significant increased with compost 
application and recorded highest values up to 
C3, (6MgFed.-1) (46.81 and 55.05 kg Fed.-1) for 
both of rice and wheat. This results are 
supported by (13). Also the same data cleared 
that the nitrogen uptakeof rice and wheat were 
significant increased with foliar application of zinc 
(Zn), mono potassium phosphate (PK), compost 
tea (CT), Zn+PK, Zn+CT, PK+CT and 

Zn+PK+CT. Where the highest values (47.09 
and 31.54kg Fed.-1) for rice and wheat, was 
obtained due to combination between 
Zn+PK+CT treatments. With regared to the 
interaction  effect of compost application and 
foliar some nutrients application, nitrogen uptake 
of rice and wheat were signficant increased due 
to the interaction between the treatments.where 
the highest values of N-uptake (54.54 and  58.94 
kg Fed.

-1
) Was obtained due to C3*T8 as shown 

in (Fig. 2). 
 
This results are supported by [42] observed that 
foliar spraying of micronutrients may somewhat  
counteract the negative effect of NaCl on nutrient 
uptake by improving root growth and            
preventing disorders and as a result, caused             
an increase in the uptake of nutrients by the 
roots. 
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Table 3. 1000-Seed weight, straw andgrain yield (MgFed.
-1

) of rice as affected by different 
treatments 

 
Treatments 1000-grain 

weight 
Straw yield Grain yield Biological 

yield 
 (g) (MgFed.-1) 
Rice 
Main treatments (A) 
C1 19.52c 2.88c 2.74c 5.62c 
C2 21.21b 3.27b 3.20b 6.53b 
C3 22.54a 3.78a 3.50a 7.28a 
Ftest * ** ** ** 
Sub-main treatments (B) 
Control (T1) 19.77h 2.86f 2.75e 5.67f 
Zn (T2) 20.67g 3.08e 2.93d 6.11e 
K (T3) 20.82f 3.31d 3.18d 6.50d 
CT (T4) 21.25e 3.34d 3.19d 6.54d 
Zn+ K (T5) 21.30d 3.36d 3.19d 6.58d 
Zn +CT.(T6) 21.38c 3.41c 3.21c 6.64c 
K+CT. (T7) 21.55b 3.49b 3.34b 6.88b 
Zn+K+CT (T8) 21.98a 3.64a 3.44a 7.08a 
Ftest * ** ** ** 
Interaction  
A*B ** ** ** ** 
Wheat 
Main treatments (A) 
C1 41.24c 2.53c 2.33c 4.86c 
C2 41.49b 2.75b 2.62b 5.37b 
C3 42.02a 2.87a 2.68a 5.55a 
Ftest ** ** ** ** 
Sub-main treatments (B) 
Control (T1) 40.07g 2.57d 2.27d 4.84f 
Zn (T2) 41.44f 2.69c 2.55c 5.24e 
K (T3) 41.67e 2.72b 2.56bc 5.28d 
CT (T4) 41.68e 2.74a 2.56bc 5.30c 
Zn+ K (T5) 41.72d 2.75a 2.57bc 5.32c 
Zn +CT.(T6) 41.77c 2.75a 2.58b 5.34b 
K+CT. (T7) 41.96b 2.76a 2.59b 5.35b 
Zn+K+CT (T8) 42.35a 2.76a 2.67a 5.42a 
Ftest ** ** ** ** 
Interaction 
A*B ** ** ** ** 

*, ** and NS indicated P< 0.05, P< 0.01 and not significant, respectively. In each factor, means designated by the 
same letter are not significantly different at 5 % level according to Duncan’s Multiple Range Test. C1, C2 and C3 

represent 2, 4 and 6MgFed
.-1

 from compost.T1: without application, T2:foliar application of zinc, T3: foliar 
application of potassium, T4: foliar application of compost tea, T5: foliar application of Zn+K, T6: foliar application 

of Zn+CT, T7: foliar application of K+CT  and T8: foliar application of Zn+K+CT 

 
3.2.2 Nitrogen recovery (%) 
 
Table 4 pointed out that nitrogen recovery (%) 
were significant increased (66.87and 73.4%) for 
both of rice and wheat with  treatment of compost 
application C3, (6MgFed.

-1
). Also the same data 

cleared that the nitrogen recovery (%) of rice and 
wheat were significant increased with foliar 
application of zinc (Zn), mono potassium 

phosphate (PK), compost tea (CT), Zn+PK, 
Zn+CT, PK+CT and Zn+PK+CT.Where the 
highest values (67.27 and 73.7%) for rice and 
wheat, was obtained due to combination 
between Zn+PK+CT treatments. N-recovery of 
rice and wheat were signficant increased due to 
the interaction between compost and foliar some 
nutrients application.where the highest values of 
N-recovery (77.92 and  78.59%) was obtained 
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due to C3*T8 as shown in (Fig. 3). This results 
may be due to effect of compost on increasing 
the CEC and balance of the nutrients release in 
soil solution hence increses the N-recovery and 
decrease the nitogen loseses in ground water 
and  environmemt conservation 
 
3.2.3 Nitrogen use efficiency, NUE (kg 

grain/kgN) 
 
Data in Table 4 and Fig. 4 Cleared that NUE was 
significant increased (53.27 and 31.79 kg 
grain/kgN) for rice and wheat by application of 
compost C3.This results are supported by 
[10,11]. 
 
The same data showed that NUE was significant 
increased with foliar application of Zn, PK, CT, 
Zn+PK, Zn+CT, PK+CT and Zn+PK+CT. 

 
Where the highest values (52.33and 55.28%) for 
rice and wheat, was obtained due to combination 
between Zn+PK+CT treatments. N-recovery of 
rice and wheat were signficant increased due to 

the interaction between compost and foliar some 
nutrients application.where the highest values of 
N-recovery (58.5 and 33.8 kg grain/kgN) was 
obtained due to C3*T8 as shown in (Fig. 4). 
 

3.2.4 Protein content (%)  
 

Protein (%) in grains was significantly affected by 
application of compost and recorded highest 
values (7.66and 11.78%) with C3 for rice and 
wheat (Table 4). Foliar application of Zn, PK, CT, 
Zn+PK, Zn+CT, PK+CT and Zn+PK+CTwas 
significant effect on increasing of protein (%),the 
highest values (7.79 and 11.79%) for grains of 
rice and wheat were obtained with Zn+K+CT 
(T8). 
 

The same data showed that protein (%) for 
grains of rice and wheat were significant 
increased due to the interaction between 
treatment of compost and foliar application 
.Where recorded highest values (8.19 and 12%) 
for rice and wheat by C3(6MgFed.

-1
) (T8) 

Zn+K+CTAs shown in (Fig. 5). This results are 
supported by [21,22]. 

 
Table 4. Nitrogen uptake (kg Fed.-1), N-recovery (%), NUE(kg grain/kgN) and protein content (%) 

of rice and wheat 
 

Treatments  Rice Wheat  
N-
uptake 

N-R 
(%) 

NUE* Protein 
(%) 

N-
uptake 

N-R 
(%) 

NUE Protein 
(%) 

Main treatments (A) 
C1 34.40c 49.14c 40.09c 7.10c 47.24c 62.98c 27.02c 11.76b 
C2 42.84b 61.21b 48.26b 7.60b 53.22b 70.96b 30.94b 11.76b 
C3 46.81a 66.87a 53.27a 7.66a 55.05a 73.40a 31.79a 11.78a 
Ftest ** ** ** * ** ** ** * 
Sub-main treatments (B) 
Control (T1) 33.86h 48.37h 39.29h 6.94f 26.28h 58.08h 43.56h 11.13e 
Zn (T2) 38.16g 54.52g 43.89g 7.35e 30.00g 68.97g 51.73g 11.77d 
Potassium (T3) 41.36f 59.08f 47.94f 7.40d 30.07f 69.68f 52.26f 11.81c 
Compost tea (T4) 41.79e 59.70e 48.22d 7.44d 30.18e 69.95e 52.46e 11.81c 
Zn+ K (T5) 42.39d 60.55d 48.17e 7.56c 30.28d 70.16d 52.62d 11.81c 
Zn + CT.(T6) 42.72c 61.03c 48.56c 7.56c 30.43c 71.00c 53.25c 11.90b 
K+CT. (T7) 44.84b 64.06b 50.67b 7.65b 30.54b 71.38b 53.53b 11.94b 
Zn+K+CT (T8) 47.09a 67.27a 52.33a 7.79a 31.54a 73.70a 55.28a 11.96a 
Ftest ** ** ** * * ** ** * 
Interaction          
A*B ** ** ** ** ** ** ** * 

*, ** and NS indicated P< 0.05, P< 0.01 and not significant, respectively.  
In each factor, means designated by the same letter are not significantly different at 5 % level according to 

Duncan’s Multiple Range Test. C1, C2 and C3 represent 2, 4 and 6MgFed
.-1

 from compost. 
T1: without application, T2:foliar application of zinc, T3: foliar application of potassium, T4: foliar application of 
compost tea, T5: foliar application of Zn+K, T6: foliar application of Zn+CT, T7: foliar application of K+CT  and 

T8: foliar application of Zn+K+CT 
 



 
 
 
 

Amer et al.; AJSSPN, 6(3): 47-60, 2020; Article no.AJSSPN.59946 
 
 

 
56 

 

 

 
 

Fig. 2. Total Nitrogen uptake (kgFed.-1) for yield of rice and wheat 
Notce: C1, C2 and C3 represent 2, 4 and 6MgFed

.-1
 from compost.T1: without application, T2:foliar application of 

zinc, T3: foliar application of potassium, T4: foliar application of compost tea, T5: foliar application of Zn+K, T6: 
foliar application of Zn+CT, T7: foliar application of K+CT  and T8: foliar application of Zn+K+CT 
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Fig. 3. Nitrogen recovery (%) by yield of rice and wheat 
Notce: C1, C2 and C3 represent 2, 4 and 6MgFed

.-1
 from compost.T1: without application, T2:foliar application of 

zinc, T3: foliar application of potassium, T4: foliar application of compost tea, T5: foliar application of Zn+K, T6: 
foliar application of Zn+CT, T7: foliar application of K+CT  and T8: foliar application of Zn+K+CT 

 

 

 
 

Fig. 4. Nitrogen use efficiency, NUE (kg grain/kgN) by yield of rice and wheat 
Notce: C1, C2 and C3 represent 2, 4 and 6MgFed

.-1
 from compost.T1: without application, T2:foliar application of 

zinc, T3: foliar application of potassium, T4: foliar application of compost tea, T5: foliar application of Zn+K, T6: 
foliar application of Zn+CT, T7: foliar application of K+CT  and T8: foliar application of Zn+K+CT 
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Fig. 5. Crude protein content (%) for grain yield of rice and wheat 
Notce: C1, C2 and C3 represent 2, 4 and 6MgFed

.-1
 from compost.T1: without application, T2:foliar application of 

zinc, T3: foliar application of potassium, T4: foliar application of compost tea, T5: foliar application of Zn+K, T6: 
foliar application of Zn+CT, T7: foliar application of K+CT  and T8: foliar application of Zn+K+CT 

 

4. CONCLUSIONS 
 
It could be concluded that application of 
6MgFed.-1 from compost and foliar application of 
zinc, potassium and compost tea was more 
effective treatment in improving some soil 
properties such as ECe, SAR, CEC, soil organic 
carbon and nitrogen uptake and it is use 
efficiency as well as yield of rice and wheat in 
salt affected soils. 
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