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ABSTRACT: To investigate the effect of compost fertilizer, granular sulfur-and-nitrogen, on nutrient iron 
concentration in shoots of wheat with two cultivars, it is conducted a factorial experiment on vase and in a 
completely randomized design with four replications. The first factor consisted of three levels of nitrogen 
from urea fertilizer (zero, 25 and 50 mg per kg of soil) and the second of four levels of compost granular 
sulfur fertilizer (zero, 5, 10 and 15 kg soil) and the third of cultivar of N8019 and Darya, respectively. The 
highest concentration was observed under nitrogen interplay on the cultivar, using 50 mg per kg of nitrogen 
and in the N8019 25.6 percent was increased compared to the control treatment. The maximum 
concentration under compost interplay was obtained in the N8019 and the treatment of non-application of 
compost and then it reached at the treatment with 10 g/kg its peak. The maximum and minimum 
concentration of iron was obtained under triple effect of nitrogen, compost and cultivar was observed at 
the cultivar N8019. So that co-consuming of 50 mg per kg of nitrogen fertilizer and 10 g/kg of compost 
fertilizer, the highest intake was gotten. Based on these results, we suggest that combined application of 
nitrogen fertilizer in the compost induces absorption and availability of iron in the sample cultivars. The 
N8019 was also preferred to the cultivar, Darya. 
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INTRODUCTION 
 

 Wheat is one of the most important food crops in China and mainly is cultivated in North China Plain. The North 
China Plain covers an area of 178,700 km2, of which 88,500 km2 is cultivated cropland (Hu and Qi, 2013). Nitrogen 
is the fourth main elements composing of the dry weight of the plant and it is one of components of many important 
molecules such as proteins, nucleic acids, some hormones, chlorophyll and other types of primary and secondary 
plant materials (Hopkins, 2004). Melero. (2007) Studied the effects of organic fertilization on chemical and 
biochemical properties of a Mediterranean soil under dry land agriculture and found that compost-amended soils 
exhibited increases in quantity and quality of total organic carbon, nitrogen, phosphorus, microbial biomass, and 
enzymatic activities. Recycled organic composted material is a valuable source of slow release organic matter and 
nutrients that can be used to improve soil structure and soil quality (Page and., 2014). Long-term mineral and organic 
fertilization can significantly modify soil properties such as pH, organic matter contents or else soil richness in 
available forms of macronutrients, which determine availability of micronutrients to plants (Rutkowska and., 2014). 
Mineral fertilization, and especially nitrogen fertilization contributes to a decrease of soil pH and this enhances 
mobility of Cu, Fe, Mn and Zn  (Fan, 2011). Composting is one of the best-known processes for the biological 
stabilization of solid organic wastes by transforming them into a safer and more stabilized material (compost) that 
can be used as a source of nutrients and soil conditioner in agricultural applications (Gabhane and., 2012). Combined 
use of the organic plus inorganic inputs could be a way to ensure soil productivity at a higher level than the expected 
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additive effects of either input by itself. Addition of organic matter to soil not only provide plant available nutrients on 
its decomposition but also offer an energy (carbon) source to the soil ecosystem and build soil fertility and structure 
in the long run (Akhtar, 2011). In one study, it is noted the effect of compost fertilizer is due to increasing iron 
concentration in plant, microbial activity in the fertilizer usage and presence of sulfur of it, the sulfur oxidation by the 
bacteria, reduction of soil pH and organic acid production and mineralization of soil organic matter and followed by, 
increasing nutrients such as iron absorbed by the plant (Wainwright, 1984).  
Considering the wheat ranks first among the cereal crops, accounting for 30% of all cereal food worldwide and major 
food for over one third of world people that provides about 20% of the total food calories directly or indirectly for the 
human race. Increasing wheat production to meet higher demands by growing populations is still a challenge in many 
countries. Forasmuch as, application of compost, sludge, effluent and crop residues to soils is a popular agricultural 
practice to improve soil organic fertilizers and the availability of plant nutrients. Accordingly, the aim of this study was 
to determine the organic and chemical fertilizers effects on iron absorption at cultivars of Darya and N8019 wheat. 
 

MATERIALS AND METHODS 
 

 This is run by vase method at Gharakhil Agricultural Research Station located at the city Ghaemshahr crop year 
2011-2012. To determine the soil intended to testing, several sample crop soils were collected from a depth of 0-30 
cm and after the test, the lowest soil organic carbon had been selected for this purpose. The results of chemical 
analysis of soil before planting are presented in Table 1. This is run by factorial experiment in a completely 
randomized design with four replications. As it was consumed four levels of compost fertilizer granulated sulfur (zero, 
5, 10 and 15 g per kg soil) and nitrogen levels (zero, 25 and 50 mg per kg of soil) of urea and a third factor (cultivars 
N8019 and Darya). In this regard, the soil was then passed through a 2 mm sieve, and then with a shovel and trowel 
it becomes soft and smooth; then for each vase, it was weighing in 10 kg dry soils, subsequently, for all vases, 1 g 
base fertilizer of triple super phosphate and super potassium with compost fertilizer Granular sulfur and nitrogen 
fertilizer, based on the values mentioned, were mixed and made uniform well with the soil. Compost granulated sulfur 
fertilizer used in the study was provided by Wood and Paper Industries of Iran which is the world's largest 
manufacturer of wood, paper, that physicochemical characteristics are given in Table 1. To exercise treatments, 15 
wheat seeds of cultivar N8019 and Darya were planted into the vase uniformly and with regard to equal distance 
from each other that they were thinning before tillering phase and 10 plants per vase remained. Soil moisture was 
kept during the growing season with daily weighing about crop content moisture. The operation of the harvesting was 
done when the virgins went yellow entirely and the plants were cut from the crown; so the plant samples were placed 
in a respective envelope to every vase and transported immediately to the laboratory to determine the concentration 
of iron. After washing with common water and distilled water, the shoots were dried in an oven at 65 ° C until reached 
a constant dry weight and the samples weighed in were ground with an electric mill. To analyze the plant, 1 g of the 
plant dry matter in electric oven at 550 ° C was incinerated and then dissolved in hydrochloric acid of two molars and 
then passing through a filter paper volume with distilled water and iron concentrations were determined by Atomic 
Absorption Device (Perkin, 1982). 
 
Statistical Analysis 
 After the test ending, the data obtained were plotted by the statistical analysis software MSTATC and graphs by 
the software EXCEL. As well, the means to trait under study were compared by using Duncan's multiple range test 
at 1% and 5% probability levels.   
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Table 1. Some physico chemical properties of soil samples and compost 
 

Variable  Soil  Compost 

pH  7.51  7.61 
EC (ds.m-1)  1.29  3.18 
OC (%)  0.87  41 
C/N  1.19  24.45 
N (mg/kg)  0.073  1.55 
P (mg/kg)  18.2  0.18 
K (mg/kg)  403/5  0.3 
Zn (mg/kg)  1.16  109 
Mn (mg/kg)  6.32  496 
Fe (mg/kg)  4.42  4431 
Cu (mg/kg)  0.73  29.5 
Soil texture  loam  - 

  
Table 2. Analysis of variance effect of compost and nitrogen fertilizers on iron concentration in two wheat cultivars 

 

 
 
                   
 
 
 
 

*and**: significant at the probability levels of 1% and 5%, respectively and ns: non significant 

 
RESULTS AND DISCUSSION 

 
Iron intake by the shoot 
 With regard to the table on analysis of variance, the cultivar, the interplay of nitrogen within the cultivar and triple 
effect of interaction within the compost of the cultivar were significant on this trait at the 1% level and interaction of 
the compost within of the cultivar was at  the 5% level (Table 2). Nitrogen fertilizer consumption increased iron 
concentration within the cultivar compared to the control treatment. As the highest rate of absorption was observed 
by taking 50 mg per kg of nitrogen fertilizer and within the cultivar N8019 that compared to the control treatment it 
was increased 25.6%. While minimal intake was observed by not using nitrogen fertilizer and at the cultivar Darya 
(Figure 1), according to the results, the highest intake was observed at the cultivar N8019 and the treatment of non-
application of compost fertilizer then at the treatment of 10 g/kg it reached its maximum (Figure 2). But the cultivar 
Darya reacted differently. So the maximum concentration of iron in this cultivar was obtained at the beginning of the 
application of 10 mg per kg of compost (Figure 2). Minimal absorption was in the cultivar Darya and along with the 
highest level consumption of compost used in this study (15 g/kg) which was at the same statistical group as the 
second level (O2) (Figure 2). The different species and cultivars of plants respond differently to nutrient elements to 
be used. The differences in the efficiency of plant when consuming the nutrients are originated from absorption by 
the roots, the plants’ consumption or both, which the relative importance of these processes vary depending on the 
type of element and plant species (Marschner, 1995).  
 
 
 
 
 
 
 
 
 
 
 
 
 

Iron absorption Df S.O.V 

0.228 ** 1 Cultivar 
0.049 ** 2 Nitrogen*Cultivar 
0.018 *  3 Compost*Cultivar 
0.090 ** 6 Nitrogen*Compost*Cultivar 
0.006    48 Error 
13.51    - C.V (%) 
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Figure 1. Mean comparison of effect of nitrogen fertilizer on iron absorption in two wheat cultivars 

 
N1, N2 and N3: Zero, 25 and 50 mg nitrogen per kg of soil 

V1 and V2: N8019 and Darya Cultivars 
 

 
 

Figure 2. Mean comparison of effect of compost fertilizer on iron absorption in two wheat cultivars 

 
O1, O2, O3 and O4: Zero, 5, 10 and 15 g compost per kg of soil 

V1 and V2: N8019 and Darya Cultivars 
 

 The maximum and minimum concentrations of iron, under triple effects of nitrogen, compost and cultivar, 
belonged to the cultivar N8019. So that co-consumption of 50 mg/kg nitrogen and 10 g/kg compost fertilizer it enjoyed 
the highest rate of absorption, compared to the control treatment it was increased by 45.2. On the other hand, the 
consumption of 25 mg per kg of nitrogen along with 5 g/kg of compost, it got the lowest absorption (Table 3). 
Increased iron absorption may be due to the availability of more iron absorption in the organic fertilizer applied to the 
soil (Table 1), it can be cited an improvement of the physical and chemical properties of the soil and essential role of 
oxidation of sulfur by the compost granulated sulfur fertilizer used and its effect and reduction in soil pH. The fertilizer 
has an effect on increasing the plant’s concentration of iron, this may be probably due to an increase in microbial 
activity because of the fertilizer usage and its presence of sulfur, sulfur oxidation by the bacteria, reduction soil pH 
and organic acid production and mineralization of soil organic matter and followed by nutrients such as iron absorbed 
by the plant (Wainwright,1984). The maximum concentration of iron was observed in the Cultivar Darya with the use 
of 10 kg of compost and not nitrogen consumption (Table 3). While the lowest absorption amount was made by less 
use of compost (5 g/kg) and not nitrogen consumption (Table 3), in the Cultivar Darya, also consuming compost of 
10 g/kg and zero levels of nitrogen (N1) led to the highest absorption rate, such that the maximum amount of iron 
absorbed was obtained in the second levels of nitrogen (N2) with consumption of compost of 10 g/kg. The third level 
of nitrogen fertilizer (N3) it also was obtained by integrated use of 50 g/kg nitrogen and 10 g/kg, but the third and 
fourth levels of compost were analyzed in a statistical group (Table 3). The first and second levels of nitrogen, the 
lowest absorption was obtained with smaller amounts of compost used in this experiment (second level of compost) 
and the third level of nitrogen, in the treatment of non-use of compost (Table 3). This suggests the compost’s influence 
essentially on increasing the absorption of iron, in this study. Due to compost latex, cations concentration in soil 
solution phase increases greatly, when increasing the concentration of cations soluble in the soil, these cations were 
displaced to the cations on the exchange surfaces including H+ and thus entering the solution pH within soil and the 
soil pH decreases. The biological decomposition of organic matter in the soil leads to form organic acids and reducing 
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the pH of the soil. The soil pH decreased has a positive effect on ability to absorb nutrients, especially iron, zinc, 
manganese and copper. Iron solubility decreases 1000 times and that of manganese, hundreds times against as 
much as one unit of soil loss (Lindsay and Norvell, 1978). 
 

Table 3. Mean comparison of effects of nitrogen fertilizer, compost fertilizer and cultivars on iron absorption 
 

 
 
 
 
 
 
 
 
 
 
 
 

N1, N2 and N3: Zero, 25 and 50 mg nitrogen per kg of soil 
O1, O2, O3 and O4: Zero, 5, 10 and 15 g compost per kg of soil 

V1 and V2: N8019 and Darya Cultivars 

 
CONCLUSIONS 
 Based on the results, the cultivar N8019 to itself allocated the highest rates of iron intake in the shoots under 
study, by consumption of compost by 10 g/kg, while the minimum concentration being obtained by of the non-use of 
nitrogen fertilizer in the Cultivar Darya. The maximum concentration amount under the compost interplay of the 
cultivar was on N8019 and treatment of not using the compost; but, the maximum concentration of iron in the Darya 
was obtained by the use of 10 mg per kg of the compost. The maximum and minimum concentrations of iron were 
observed under triple effects of nitrogen, compost and cultivar at N8019, while the highest at the Darya with the use 
of 10 g/kg of compost and not consuming nitrogen. But as the situation at the N8019, the maximum absorption of the 
mentioned fertilizer treatment was obtained at the Darya separately in each of the three levels of nitrogen fertilizers 
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  Cultivars   

Darya  N8019   

83.00 bcd  70.00 de  N1O1 
48.00 fg  70.67 cde  N1O2 
88.33 abc  77.33 bcde  N1O3 
70.67 cde  62.67 ef  N1O4 
75.67 cde  76.67 cde  N2O1 
74.00 cde  45.33 g  N2O2 
81.67 bcd  68.33 de  N2O3 
78.67 bcde  94.67 ab  N2O4 
68.00 de  88.67 abc  N3O1 
65.67 de  73.00 cde  N3O2 
74.33 cde  101.70 a  N3O3 
62.00 cde  62.00 ef  N3O4 


