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ABSTRACT 

 

 This study was carried out to determine the effect of the combined application of compost and foliar application of Zinc and 

Manganese on productivity of canola grown in saline soil. Field experiment was conducted in the experimental farm, Faculty of 

Agriculture, Fayoum Univerisity, Egypt during winter seasons of 2012 and 2013. Compost applied to soil at rates of 2.5, 5.0 and 7.5 ton 

fed-1. Foliar application of micronutrient fertilization in the form ZnSO4 at a rate of 50 ppm Zn and MnSO4 at a rate of 100 ppm Mn were 
applied in two equal doses after 30 and 60 day of sowing. Results observed that the treatment of  ZnSO4 at a rate of 50ppm Zn combined 

with compost at a rate of 5.0 ton fed-1 gave the pest value of pod weight, plant height, pod number of plant, total content of macronutrient 

(N, P, K) and micronutrient (Fe, Zn and Mn). Also, data showed that a remarkable increase in phytochemical composition represented of 
oil, carbohydrates, protein, phenolic content, flavonoids and antioxidant activity. The highest values were obtained of seed and straw yield 

of canola due to the combined application of compost and micronutrients as zinc and manganese. This can maintained soil fertility and 

enhance and canola production under salines oil condition. 
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INTRODUCTION 

 

Canola (Brassica napus L.) is an important 

oilseed crop; it is currently ranked third, after 

soybean and palm oils, and fifth in the world trade in 

agricultural crops, after rice, wheat, maize and 

cotton. Canola has been introduced to Egypt more 

recently as a promising new vegetable oil crop 

especially in the new reclaimed lands. During their 

growth crop plants usually exposed to different 

environmental stresses which limits their growth and 

productivity [25]. Canola is an important source of 

protein and oil for human and animal consumption. 

Most vegetative oils are edible and have been used in 

food preparation to make it more palatable and 

nutritious. 

Soil salinity is one of the major problems of 

agriculture throughout the world. Due to this, large 

areas of arable lands are substantially or partially 

unproductive. There is evidence that irrigation 

systems and type of irrigation water have contributed 

to a large extent in converting arable lands to saline 

lands [3]. Salinity stress is a major environmental 

constraint to crop productivity in the arid and 

semiarid regions of the world. High concentrations of 

salts cause ion imbalance and hyper osmotic stress in 

plants. As a consequence of these primary effects, 

secondary stresses such as oxidative damage often 

occur. High salt stress disrupts homeostasis in water 
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potential and ion distribution. This disruption of 

homeostasis occurs at both the cellular and the whole 

plant levels. Drastic changes in ion and water 

homeostasis lead to molecular damage, growth arrest 

and even death [37]. 

 Application of compost to agriculture soils has 

become a common practice especially in soils which 

have been depleted of organic matter as a 

consequence of continuous cropping. In comparison 

to chemical fertilizers, compost is considered a poor 

resource of nitrogen, phosphorus, and potassium; 

however the total available organic matter it supplies 

over time is greater than the directly available 

amount. Soil organic matter content is determined by 

both compost and crop C inputs [9]. Soil properties 

are also affected by time of compost application and 

crop developmental stage. Addition of compost 

improves soil fertility by increasing both the quantity 

and the quality of soil organic matter [30]. 

 Zinc sulfate has an important role in the plant 

system to decrease water stress, such that any 

secondary factor leading to the inaccessibility of this 

element for the plant, affects the yield and 

concentration of this element in various tissues [18]. 

Ghasemian et al. [14] showed that Zn application 

yielded maximum number of seeds per plant in 

soybean. Zn foliar application increases tryptophan 

amino acid and indol acetic acid hormone (IAA), 

which are the two main factors of leaf area expansion 

in Phaseolus vulgaris [32]. 

 Soil nutrient deficiency decreases the quality and 

yield of crops. Among micronutrients, manganese 

(Mn) plays a significant role in enzymatic systems 

affecting auxin synthesis, nitrogen metabolism and 

CO2 assimilation [34]. Manganese deficiency is often 

observed in high pH and limy soils with good 

aeration and it can be resolved through spraying and 

soil strip application [20]. Manganese is involved in 

electron transportation and chlorophyll production in 

plants. In canola, Mn deficiency adversely affects oil 

contents of grains. Autumn canola contains 91 mg 

Mn kg
-1

 which is mostly concentrated in grains and 

leaves [2]. Manganese is also involved in plant health 

and resistance to diseases. Heckman et al., [16] 

showed that manganese fertilization can effectively 

suppress take-all patch in creeping bent grass. 

 Therefore, under salt stress conditions, the use of 

fertilizers should be balanced and the consumption of 

fertilizers such as compost, manganese and zinc 

sulfate has to be considered. The present study was 

conducted to assess the effects of mentioned 

applications on the chemical characteristics of canola 

plant in saline soil. 

 

Matertals and Methods 

 A field experiment was conducted in 

experomental farm, faculty of Agriculture, Fayoum 

University, Egypt during winter seasons of 2012 and 

2013, to study the impact of interaction between of 

compost and micronutrients fertilization on 

productivity and quality of canola in saline soil 

condition. Compost applied to soil during the 

processing of the ground before planting at rates (2 

.5, 5.0 and 7.5 ton fed
-1

). It has pH 6.7, EC 1.8 dS m
-

1
, N 1.4%, P 0.58%, K 0.78%, Fe 547.3 ppm, Zn 53.1 

ppm, Mn 38.7 ppm, Cu 26.8 ppm, organic carbon 

26.1% and C/N ratio 19:1. 

 Foliar application of micronutrient applied in 

two equal doses after 30 and 60 days from sowing in 

the form of zinc sulphate and manganese sulphate at 

rates of 50 ppm Zn and 100 ppm Mn, respectively. In 

the two seasons the seeds were sown in hills on the 

rows, the distance, between rows was 60 cm and 

between hills was 30 cm, the plants thrined to one 

plant in hill. Some physical and chemical properties 

of a representative soil sample used in the 

experirnental soil site were determined according to 

Cottanei et al, [11] and data showed in Table 1.  
 

Table 1: Some physical and chemical properities of the experimental soil site (Data average of two seasons)  

pH EC O.M CaCO3 Particle size distribution 
Texture class 

(1:2.5) dSm-1 % % Sand % Silt % Clay % 

8.28 9.17 0.19 2.07 54.93 41.25 3.027 Sandy Loam 

Available nutrients (mg kg-1) Available Micronutrients (ppm) 

N P K Fe Zn Mn Cu 

62.12 6.01 201 6.38 2.18 5.81 2.16 

Soluble cations (meq L-1) Soluble anions (me L-1) 

Na+ K+ Ca++ Mg++ CO3 
-- HCO3

- CL- SO4
-- 

72.17 1.27 9.25 8.26 2.48 6.29 35.23 46.95 

 

 The experimental treatments were arranged a factorial experiment and laid out in randomized block design 

with three replicates. Treatment details are as follows. 

 
T1 :control  T5 : 50 ppm Zn as ZnSO4 T9 : 100 ppm Mn as MnSO4 

T2 :2.5 ton fed-1 compost T6 : 2.5 ton fed-1 compost +50 ppm Zn  T10 :2.5 ton fed-1 compost +100 ppm Mn 

T3 :5.0 ton fed-1 compost T7 : 5.0 ton fed-1 compost +50 ppm Zn T11 :5.0 ton fed-1 compost +100 ppm Mn 
T4 :7.5 ton fed-1 compost T8 : 7.5 ton fed-1 compost +50 ppm Zn  T12 :7.5 ton fed-1 compost +100 ppm Mn 

 

 Nitrogen fertilizer in the form of ammonium 

nitrate (33.5%N) at the rate of 80 kg N fed
-1

 was 

added in two equal doses. The first one was applied 

after 30 days from sowing and the other one 15 days 

later. Phosphorus fertilization was applied to soil 

before cultivation (during soil preparation) at the 
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stanedard recommended rate of 100 kg calcium – 

super phosphate 15.5% P2O5 fed
-1

 in one dose. 

Potassium fertilizer in the form of potassium sulphate 

(48% K2O) with the above-mentioned level was 

applied in one dose after thinning. The other usuall 

cultural practices were carried out as plants needs. 

 At harvest, shoot weight, pods weight, plant 

height, pods numbers/plant, seed and straw yield 

were determined. Seeds chemical analysis such as 

oil, carbohydrates and protein were determined 

according to A.O.A.C. [1]. The nutrients content in 

canola shoots (N, P, K, Na, Fe, Zu and Mn) were 

determined according to Cottanei et al., [11]. 

Phytochemical determination:  

 Total Phenolics: The total phenolic content of 

ethanol extract of powdered canola seeds was 

determined according to the method of Makkar et al., 

(1997). Total Flavonoids: estimated using the method 

of Ordonez et al., (2006). Antioxidant Activity 

(DPPH Assay): The free radical scavenging activity 

using the l.l- dipheny l-2-picryly hdrazil (DPPH) 

reagent was determined according to Brand-Williams 

et al., [7]. 

 

Statistical analysis: 

 Combined analyses of the data in the two 

seasons were statistically analysed according to 

Gomez and Gomez [15] using MSTAT computer 

software, after testing the homogeneity of the error 

according to Bartlett's test. Means of the different 

treatments were compared using the leasts ignificant 

difference (LSD) test at P<0.05. Data obtained 

(means of the two growing seasons) were subjected 

to standard analysis of variance procedure. The 

values of LSD wer obtained whenever F values 

significant at 5% level as reported by Suedecon and 

Cohran. 

 

Results and Discussion 

 

Growth parameters: 

 Data in Table (2) clear that foliar application of 

Zn SO4 at a rate of ppm Zn with compost at a rate of 

5.0 ton fed
-1

 achieved the highest values of the shoots 

weights fresh or dry by 41.06% 22.32% respectively. 

Also, treatment caused a significant in crease of pod 

weight fresh and dry, plant height and pod number of 

plant by 25.95%, 14.45%, 23.14% and 38.42% 

respectively as compared with the applied solo 

compost at a rate of 5.0 ton fed
-1

. While, results in 

the saure in Table (2) show that the foliar application 

of manganese sulphate at a rate of 100 ppm Mn with 

compost at a rate of 5.0 ton fed
-l
 slightly increased 

fresh and dry of plant, pod weight as well as plant 

height and pods number of plant increased by 35.9%, 

26.4%, 16.9%, 11.1%, 8.17% and 22.4%, 

respectively as compared with applied solo compost 

at a rate of 5.0 ton fed
-1

. 

 Similar observations were noticed by Ahmadi 

and Javidfar [2] stated that yield may decrease by 

30% under Mn deficiency. In a study on the effect of 

spraying Zn and Mn on yield and yield components 

of three safflower cultivars under drought stress, 

Movahedy Dehnavy et al., [26] showed that Zn and 

Mn spraying partly compensated the damages to 

safflower plants caused by the drought stress. 

Spraying did not improve grain yield and biological 

yield, but yield components including head 

number/plant, grain number/head and 1000-grain 

weight were improved by Mn and Zn spraying at 

flowering and pollination stages. Marschner [21] 

found that Zn and Mn application increased canola 

biomass.  

 
Table 2: Growth parameters of canola (Data average of two seasons) 
 

Treatments 

Shoot weight 

(g/plant) 

Pod weight 

(g/plant) 
Plant height 

(cm) 
Pod No/plant 

Fresh Dry Fresh Dry 

Control 31.27 14.90 41.37 21.18 69.2 143.0 

2.5 ton fed-1 compost 36.53 17.37 42.44 22.59 87.0 233.3 

5.0 ton fed-1 compost 56.60 28.53 48.38 23.40 103.8 327.0 

7.5 ton fed-1 compost 67.13 29.37 51.33 24.33 111.7 393.3 

50 ppm Zn as Zn SO4 42.93 21.53 44.15 23.94 74.7 174.7 

2.5 ton fed-1 compost + 50 ppm Zn 63.67 30.33 48.54 25.39 105.0 292.0 

5.0 ton fed-1 compost + 50 ppm Zn 96.03 36.73 65.33 27.35 135.0 531.0 

7.5 ton fed-1 compost + 50 ppm Zn 93.20 43.63 61.40 26.97 124.0 427.3 

100 ppm Mn as Mn SO4 37.13 25.38 44.77 22.48 85.7 183.7 

2.5 ton fed-1 compost + 100 ppm Zn 46.57 30.27 46.77 24.04 99.5 246.3 

5.0 ton fed-1 compost + 100 ppm Zn 88.30 38.77 58.22 26.32 113.0 421.3 

7.5 ton fed-1 compost + 100 ppm Zn 79.20 33.60 54.73 25.81 110.0 344.3 

LSD 0.05 19.4 7.09 6.467 1.59 16.22 98.9 

 

Nutrient content: 

 Nutrient content of canola presented in Table 

(3). Data showed that the effect of zinc sulphate and 

compost application on total nitrogen, phosphorus 

and potassium content of canola plants. All 

treatments tended to increase macronutrients content 

as compared with the control treatments. Comparing 

between a foliar application of zinc and manganese 

sulphate with compost data showed that ZnSO4 gave 

the highest value of nitrogen, phosphorus and 
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potassium content as compared with MnSO4 

application. 

 Table (3) revealed that the foliar application of 

ZnSO4 at a rate of 50 ppm Zn with compost at a rate 

of 5.0 ton fed
-1

 significantly increased of nitrogen, 

phosphorus and potassium content by 4.80%, 13.54% 

and 30.53% respectively as compared with applied 

solo compost at a rate of 5.0 ton fed
-1

. These results 

may be attributed to application of organic matter in 

the form of compost led to an increase of absorption 

elements and thus increases the macronutrient 

content and uptake in canola. Increasead available 

phosphorus and soil nitrogen contents after adding 

compost or animal manure to the soil has also been 

reported Eghball et al., [12]. In another study Beraud 

et al., [5] found that cropping condition may change 

mineral nitrogen uptake and carbon and nitrogen 

mobilization in soil through its effects on soil 

temperature and liberation of organic carbon from 

root seepage. Since mineralization rate of wheat is 

slower than compost, it can be concluded that in long 

term wheat left over has a residual effect on soil 

fertility and nitrogen availability. Rashad et al., [28] 

indicated that the reduction of pH may be attributed 

to the production of organic acids resulted from the 

microbial activity. The soil phosphorus was 

increased after adding compost to the soil [12] 

reported that significant increase of available 

phosphorus in soil after application of animal manure 

and compost. 
 

Table 3: Nutrient content of canola plants (Data average of two seasons)  
 

Treatments 
Macronutrients   (%) Micronutrients   (ppm) 

N  P K Fe Zn Mn 

Control 3.02 0.070 0.37 232.3 38.6 22.4 

2.5 ton fed-1 compost 3.57 0.114 0.45 311.5 43.5 23.7 

5.0 ton fed-1 compost 3.65 0.128 0.61 337.3 48.1 28.3 

7.5 ton fed-1 compost 3.71 0.134 0.72 352.9 51.5 33.5 

50 ppm Zn as Zn SO4 3.46 0.093 0.41 290.7 43.0 24.3 

2.5 ton fed-1 compost + 50 ppm Zn 3.64 0.125 0.62 326.2 46.8 26.5 

5.0 ton fed-1 compost + 50 ppm Zn 3.84 0.148 0.87 393.6 53.9 39.3 

7.5 ton fed-1 compost + 50 ppm Zn 3.86 0.143 0.90 382.4 52.0 36.0 

100 ppm Mn as Mn SO4 3.50 0.110 0.44 283.5 42.4 25.4 

2.5 ton fed-1 compost + 100 ppm Zn 3.60 0.123 0.58 314.8 47.4 27.5 

5.0 ton fed-1 compost + 100 ppm Zn 3.69 0.141 0.64 352.9 50.9 32.3 

7.5 ton fed-1 compost + 100 ppm Zn 3.82 0.135 0.84 367.1 52.0 35.4 

LSD 0.05 0.36 0.019 0.15 2.794 2.14 1.96 

 

 In connection with of micronutrients data in 

Table (3) show that rermarkable gradually increase in 

micronutrient content such as Fe, Zn and Mn as 

affected by application of organic matter in the form 

of compost with foliar application of micronutrient in 

the form zinc and manganese sulphate. 

Micronutrients mentioned were significantly 

influenced by combination between of foliar ZnSO4 

at a rate of 50 ppm Zn with compost at a rate of 5.0 

ton fed
-1

. The increment effects of Fe, Zn and Mn by 

14.31, 10.77 and 27.99 ppm, respectively. While, 

applied of manganese sulphate at a rate of l00 ppm 

combined with compost at a rate of 5.0 ton fed
-1

 

slightly increases of Fe, Zn and Mn by 4.42, 5.57 and 

12.38 ppm, respectively as compared with addition 

of compost individual. These results obtained may be 

attributed to application of compost and addition of 

fertilizers related acidic physiological effect such as 

zinc and manganese sulphate for the same soil type 

increase the availability of micronutrient directly or 

indirectly by decrease thes soil acidity. Zinc 

availability to plants is reduced in high pH soils. Two 

main theories are offered to account for high Zn 

deficiency incidence on calcareous soils. First, the 

solubility of Zn in these soils to be decreased up to 

100 fold per unit increase in pH, and the second 

theory which is based on the adsorption of this 

elernent by calcium carbonate (CaCO3); the 

carbonate found in such soils forms an insoluble 

complex with Zn added as zinc sulfate Rasouli-

Sadeghiani et al., [29]. 

 

Phytochemical composition: 

 Considered as Zn are essential metals necessary 

for normal plant growth, their concentration in the 

cytoplasm must be regulated in order to avoid a toxic 

build up and consequences such as oxidative stress 

and inactivation of enzyme [22]. More than 300 

enzymes involved in metabolic processes of human 

include zinc. Although plants' need for zinc is very 

low, if sufficient quantities of this element are not 

available, plants will suffer from physiological stress 

resulting from deficiency of multiple enzyme 

systems and the other zinc related metabolic 

functions [4]. 

 Our results showed generally, that the 

phytochemical composition highly increased affected 

by application of compost with foliar zinc sulphate as 

compared with foliar manganese sulphate 

application. Data in Table (4) revealed that chemical 

composition significantly influenced by foliar 

application of ZnSO4 at a rate of 50 ppm Zn with 

compost at a rate of 5.0 ton fed
-1

. 

 The increment percentages of oil content, 

carbohydrates, protein, Phenolic content, Flavonoids 

and Antioxidant activity were 3.69, 9.09, 4.80, 13.38, 
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10.64 and 8.34%, respectively over solo compost. 

From a biological perspective, Zn is an essential 

element in the cells where it is found in all enzyme 

classes and other proteins, membrane lipids, DNA 

and RNA molecules, and its deficiency in plants can 

lead to severe symptoms such as root apex necrosis, 

interveinal chlorosis and internode shortening [23,8].  

 

Table 4: Phytochemical composition of canola seed (Data average of two seasons) 

Treatments 
Oil 
(%) 

Carbohydrates 
(%) 

Protein 
(%) 

Phenolic 
(mg/g) 

Flavonoids 
(rng/g) 

Antioxidant 
Activity (%) 

Control 32.00 13.13 18.85 13.45 0.31 23.40 

2.5 ton fed-1 compost 41.30 17.50 22.30 15.15 0.39 27.50 

5.0 ton fed-1 compost 42.83 19.50 22.83 17.28 0.42 29.88 

7.5 ton fed-1 compost 44.01 20.65 23.21 18.00 0.44 30.88 

50 ppm Zn as Zn SO4 39.30 14.77 21.64 13.50 0.35 25.93 

2.5 ton fed-1 compost + 50 ppm Zn 42.50 19.06 22.78 17.20 0.40 29.17 

5.0 ton fed-1 compost + 50 ppm Zn 44.47 21.45 23.98 19.95 0.47 32.60 

7.5 ton fed-1 compost + 50 ppm Zn 44.82 23.90 24.12 20.42 0.59 33.60 

100 ppm Mn as Mn SO4 40.90 15.52 21.85 14.25 0.38 26.01 

2.5 ton fed-1 compost + 100 ppm Zn 41.82 17.66 22.49 15.75 0.39 27.67 

5.0 ton fed-1 compost + 100 ppm Zn 43.20 19.80 23.06 17.60 0.43 30.50 

7.5 ton fed-1 compost + 100 ppm Zn 44.45 20.66 23.87 18.33 0.45 32.20 

LSD 0.05 0.15 0.08 0.11 0.41 0.03 1.72 

 

 Plants obtain Zn from the soil solution mainly in 

the form of Zn
2+

; however, the metal can also be 

absorbed in complexes with organic ligands 

Broadley et al., [8]. Adequate leaf Zn concentrations 

for plant growth ar in the range of 15-20 mg kg
-1

 dry 

weight. They added that Zn is an essential 

micronutrient for plant growth. Excess Zn has 

consequences on plant physiology and development, 

affecting mineral absorption, antioxidant defenses 

and photosynthesis, among other important 

metabolic processes Khudsar et al., [17]; Wang et 

al., [35]; Xu et al., [36] and Sagardoy et al., [31]. 

Productivity: 

 Regarding grain and straw yield Fig (l) describe 

the influence of compost and foliar application of 

micronutrient on grain and straw yield. The results 

revealed that slightly increased in quality affected by 

applied of MnSO4 at a rate of 100 ppm Mn with 

compost at a rate of 5.0 ton fed
-1

. While, application 

of ZnSO4 at a rate of 50 ppm Zn with compost at a 

rate of 5.0 ton fed
-l
 gave the highest value of grain 

and straw yield. This phenomenon may be related to 

the beneficial effect of zinc sulphate at a rate of 50 

ppm Zn with applied organic matter application in 

the form compost at a rate of 5 ton fed
-l
. Sharafi et 

al., [33] observed that zinc sulfate spraying had a 

significant effect on seed yield and ear yield. Given 

the above mentioned points, it seems necessary to 

achieve the adequate concentration of zinc sulfate 

that can reduce the effects of drought stress while 

meeting the plant needs; because the use of zinc 

sulfate increases the crop yield, promotes the quality 

of products Borrell et al., [6]. In addition, the 

positive effect of compost on increasing canola yield 

may be rendered to the role of compost on reducing 

pH of the soil. 

 
Fig. 1: Seed and straw yield as affected by compost and foliar application of Zn and Mn 

 

Conclusion: 

 Finally, from the previous mentioned results, it 

could be concluded that foliar application of 50 ppm 

Zn combined with 5.0 ton fed
-l
 compost had a 

promotive effect on growth, yield and total content of 

micronutrient (NPK) and micronutrient content as 

well as phytochemical composition. These treatments 

can maintained soil and enhance canola production 

under saline soil condition. 
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