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ABSTRACT 
Background: Organic manure of poultry litter play an essential role in plant growth and development and it considered as essential source 

of macro- and micro-elements available for plant growth. Little information is available on the effect poultry litter on the quality and oil 
content of maize grains. Objective: The major objective of this study is to study the effect of poultry litter the quality of maize grain. 

Results: The results indicated that application of poultry litter have improved the quality of maize grain compared to control treatment (i.e. 

without poultary litter application). The protein content was 11.8% in grains of treated plot compared with 9.7% in the the control. Other 
elements (K, Ca, Fe and Zn) and oil content were also improved.   Conclusion: It is concluded that poultry litter substantially improved the 

mineral composition of maize grain.  . . 

 

KEYWORDS: poultry litter, maize, organic manure, minerals 

 

INTRODUCTION 

 

Maize (Zea mays L) is the one from the higher cereal crop widely cultivated throughout the world [1].  All 

parts of the crop can be used for food and non-food products and the demand for maize as food additives and 

raw material for many industries is being growing [2]  Maize also used mainly as a source of oil, animal feed, 

corn starch, syrup, dextrose used mostly by the pharmaceutical industry as the starting material for 

manufacturing Vitamin C and penicillin, alcohol for beverages, ethanol, biodegradable chemicals and plastics, 

paper, textiles, ready-to-eat snack foods and breakfast cereals, cornmeal, grits, flour, and additives in paint and 

explosives [3]. Maize plant grows on a range of different soils, but it can perform better on well drained and 

aerated soils, deep and warm loam and silt loams containing adequate organic matter and well supplied with 

sufficient nutrients. Addition of organic sources such as poultry litter is extremely important to improve the soil 

content from organic matter and nutrients [4]. 

Chemical fertilizers needs could be substitute by introducing organic fertilizer, these organic fertilizers 

helps in increasing crop productivity without affecting soil fertility and pH. Poultry litter contains a large mass 

of easily fermentable organic matter. It is a prime source of major nutrients such as nitrogen, phosphorus and 

potassium. Among various nutrients, nitrogen content is available dominantly, in the order of 20% on average 

[5]. This nitrogen is primarily available in the form of uric acid (61%), organic nitrogen (31%) and ammonia 

(8%) [6].  

Poultry litter also plays an important role in maintaining soil health by improving soil structure, root 

movement and retention of water which facilitating the plant growth [7].   Poultry litter as a source of elements 

contains many essential nutrients making it a potential source of nutrients and organic matter for row crop 

production. The value of poultry litter is best known for restoring the productivity soils. Poultry litter is a 
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combination of poultry manure and bedding material, with the nutrient concentration of the litter depending on 

the type and amount of bedding material, litter type, number of flocks between cleanouts and the nutrients 

included in the poultry diet [7]. Plants primarily absorb nutrients that are in the inorganic form, regardless of 

their original source, however organic sources have slow release of nutrients besides improving the chemical, 

physical and biological properties of the soil [8]. 

Normal maize provides around 2–6 % of oil, whereas high-oil maize contains more than 6 % of oil [9]. 

High-oil maize differs in kernel composition as its germ size is found to be larger as compared to normal maize. 

Since most of the oil is contributed by the germ, therefore, increasing oil content in maize is directly 

proportional to the germ size [10]. Increased germ size, however, is associated with reduction in starch as both 

oil and starch are negatively correlated [11]. Maize genotypes with higher oil concentrations are of interest to 

many livestock feeders, primarily because of the higher calorific value of the grain [6].  Mineral composition of 

cereal grains can be affected by a number of factors such as soil type and fertility, soil moisture, environmental 

factors, crop genotype and interactions among nutrients [12, 13]. The concentration of ash in the maize kernel is 

about 1.3%, only slightly lower than the crude fiber content. The germ provides about 78 percent of the whole 

kernel minerals. As with most cereal grains, maize is low in calcium content and also low in trace minerals. 

In Jordan there is huge amount of poultry litter produced daily, these wastes if handled properly, it will be 

the most valuable source of manure for agriculture. The present study attempted to investigate the effect of 

poultry litter as a source of organic manure on some quality traits of maize.  

 

MATERIALS AND METHODS 

 

Soil characteristics of the experimental area:  

The experiment was carried out in Ghor Al-Shafi, Jordan under irrigation. There were two treatments: 

poultry litter and control (without any amendments) treatments. The number of replications was 7. As it showed 

on table 1, the soil of the study was loamy sand in texture with high proportion of sand (83 %). This implies that 

basic cations such as Ca, K, Na and Mg would be leached more easily as texture determines the degree of 

retention or ease of leaching of basic cations. The soil was slightly alkaline in pH (7.7) and high and varied EC 

(2.57 -10.6 dS/m). Cation exchange capacity (ECEC) was low in the soil with high percentage base saturation 

(PBS). Organic carbon content, total nitrogen and available P were also low in the soil. Low organic carbon and 

organic matter in the soil of the experimental site was probably as a result of high proportion of sand content of 

the soil. The soil analysis was carried out according to Pansu and Gantheyrou  [14]. 
  

Table 1: Initial soil and poultry litter  

Item pH EC Macronutrients Micronutrients O.M 

mS/cm N P K Ca Mg Na Fe Mn Cu Zn 

(%) (ppm) % 

Chicken 6 4.6 2.57 1.64 1.52 5.27 0.3 0.36  0.71 0.53  12.45 

Soil  7.73 6.57 0.07 0.000 0.063 0.224 0.127 0.017 63.7 18.4 1.13 4.11 0.68 

 

Grain quality measurements:  

Protein content: 

Grain samples were ground in a centrifuge-type grinder and dried at 60°C for 48 hrs until the weight 

became stable to determine crude protein content. The N contents of grains were obtained by the kjeldahl 

method [15] and multiplied by 6.25 based on dry weight to calculate grain protein content (%).   

 

Oil content: 

Oil content was measured by Automatic Soxhlet apparatus, using N-hexane (60°C) as an organic solvent 

according to AOAC 2000, method 981.11/Oils and fats preparations of test sample [16]. The oil content 

percentage was calculated according to the following equation:     

Oil (%) = ((W2-W1)/W3)* 100 

Where: 

W1 = weight of the sample dry grain before the extraction + weight of the extraction filter paper  

W2= weight of the extraction filter paper + extracted grains sample.   

W3= weight of the sample dry grain sample before the extraction 

 

Grain minerals content: 

Representative grains samples were oven-dried at 60 °C for 48 h and ground in grinder to pass through a 1-

mm sieve. Concentrations of K, Ca, Fe and Zn in these samples were determined by atomic absorption 

Spectroscopy after the samples were digested with nitric acid and hydrogen peroxide [17]. All nutrient 

concentrations in maize grain samples were expressed on a dry weight basis. 
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RESULTS AND DISCUSSION 

 

Protein content: 

Figure 1 shows that the highest protein content reported by this study was 11.8% in the treated crop, 

compared with 9.7% observed in the control. The result of this study proved that the content of protein increased 

with the application of poultry litter due to its high nitrogen content. Similar result was observed by Weiser and 

Seilmeier [18] who found that protein content was strongly influenced by nitrogen soil content which presents in 

sufficient quantities in poultry litter. Triboi et al. [19] also reported that nitrogen is the main factor that affects 

the protein content of maize grain. Karasu [20] reported similar result when he observed that protein content 

increased with increasing of nitrogen rate. This increase in overall protein content was due to consistent increase 

in different fractions of proteins. The protein is formed by different amino-acids which are constituted in higher 

amount due to availability of nitrogen in split doses during the all growth stages of the crop. It is expected that 

the slow release of nitrogen from poultry litter was directly contributed to the grain protein formation and 

different fractions. Therefore, the availability of nitrogen during grain filling stage is necessary to improve the 

protein content.  

 

 
Fig. 1: Effect of poultry litter on the content of protein in maize grain 

 

Oil content: 

Poultry litter application considerably increased the oil content of maize over the control. Synthesis of fatty 

acids in plant occurs through conversion of acetyl CO-A in presence of ATP and phosphate. The higher oil 

content could be attributed to formation of more lecithin, phospholipids and high phosphorus content in the 

poultry litter. Oil content in maize treated by poultry litter was higher than the control treatment; the highest oil 

content was 6% as it shown on figure 2. Increasing of oil content due to application of organic sources could be 

attributed to synthesis of more glycosides, which increase the oil content. These results are in conformity with 

findings of Mohammed et al [21], who found that application of organic sources in combination with inorganic 

fertilizer or in single use have effect on oil content of maize.  

 

 
Fig. 2: Effect of poultry litter on the content of oil in maize grain  
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Minerals: 

Table 2 shows that all minerals were increased in maize grain that treated with poultry litter compared with 

the control. The application of poultry litter promoted the minerals content of potassium, calcium, iron and zinc 

in maize grain. This might be attributed to the micronutrient content in the manure and also the effect of organic 

acids produced during decomposition of soil minerals. Effect of mineral and organic manures on maize grain 

mineral content was observed by many studies. Prasad, [22] opined that organic manures increased the Zn and 

Fe content of maize from deficiency to sufficiency level, which caused the improvement in maize yield of 

calcareous soil. Kher and Minhas [23] reported that the combined application of recommended dose of NPK and 

farm yard manure to maize-wheat rotation significantly increased the uptake of Zn, Mn and Fe in both crops. 

Ghosh et al. [24] reported that application of farm yard manure along with recommended dose of NPK fertilizer 

considerably increased the uptake of Zn, Mn, Cu and Fe by wheat over absolute control and recommended dose 

of fertilizer treatment. 

 
Table 2: Means for minerals content (K, Ca, Fe and Zn) 

Treatment  K Ca Fe Zn 

Poultry litter 17.025 1.7855 0.6045 0.1275 

Control 16.545 1.0825 0.45 0.0715 

LSD(0.05) 0.6 0.27 0.2 0.05 

 

Conclusion:  

Organic poultry litter was found to be a rich source of nitrogen and other inorganic minerals that can 

provide maize with essential nutrients for plant growth and to improve the quality of maize grain. Poultry litter 

is a feasible alternative to chemical fertilizers to improve the grain quality of maize. Poultry litter is 

characterized by low cost, environmental friendly and sustainable to maintain soil fertility. The findings 

confirmed that the protein, mineral and oil contents of maize were substantially increased when treated with 

poultry litter as compared to control treatment. Other organic matter sources commonly available in Jordan, 

such as olive pomace and cattle manure, could also be used to amend soil with essential elements for plant 

growth and for grain quality improvement. 
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