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Abstract 

This pot study was designed to investigate the effects of two types of organic manures (poultry and 

sheep) on various physical and chemical properties of sandy loam soil, including hydraulic 

conductivity, electrical conductivity (EC), soil alkalinity (pH), organic matter (OM), and available 

nitrogen (Av.N). And investigates the effects of these manures on the growth traits of barley crops, 

such as plant height, leaf area, and the dry weight of the vegetative part. Four application levels of 

both manures were tested: 0, 5, 10, and 15 Mg.ha⁻ ¹. The results showed that the application of 

organic manure improved soil properties. Poultry manure (PM) had a greater impact than sheep 

manure (SM), resulting in lower soil pH and hydraulic conductivity at all levels, while increasing the 

soil EC, OM content, and the Av.N. Additionally, organic manure enhanced the growth traits of the 

barley plants. PM significantly increased plant height, leaf area, and dry weight compared to SM. 

Particularly, applying poultry manure at the highest level of 15 Mg.ha⁻ ¹ yielded significant positive 

results. 
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Introduction 

Barley is one of the oldest cultivated field 

crops, belonging to the Poaceae family and the 

Hordeum genus [1]. In Iraq, it is typically 

grown from mid-October to mid-November 

[2]. Barley is the second most important crop 

in Iraq, following wheat, and it accounts for 

approximately 36% of the total area devoted to 

grain crops [3]. This crop is tolerant of 

drought, soil salinity, and climate variability, 

making it suitable for cultivation even in less 

fertile or newly reclaimed soils. It can also 

thrive in fertile soils that offer good drainage 

[4]. Additionally, barley can be successfully 

grown in calcareous clay soils and sandy clay 

soils that contain lime [5]. Barley responds 

well to both mineral and organic fertilizers. 

Mineral fertilization is most effective when 

soil salinity is below 10 dS/m. For optimal 

growth, it requires 100 kg of nitrogen, 48 kg 

of phosphorus pentoxide, and 40 kg of 

potassium oxide. Organic fertilizers should be 

applied before planting [6]. 

Organic fertilizers are essential for enhancing 

the organic matter content of the soil. They 

help preserve nutrients from deterioration and 

loss and boost biological activity in the soil, 

thereby improving its physical and chemical 

properties [7]. Additionally, organic matter 

increases soil moisture and provides essential 

nutrients such as nitrogen, phosphorus, and 

potassium, which are easily released after 

decomposition [8]. As a result, organic matter 

plays a crucial role in promoting plant growth 

[9]. 

[10] presents the idea that soil properties, 

organic matter content, nutrient levels, plant 

growth, and yield quality are influenced by the 

type and amount of fertilizer added to the soil. 

[11] highlighted that the use of organic 

fertilizers has increased the protein, fiber, fat, 

manganese, iron, and zinc content of seeds, as 

well as boosting ash content. [12] explained 

that adding organic fertilizer to the soil 

improved barley plant growth and increased 

crop productivity to 50 Mg ha
-1

. 

Material and Methods 

Soil sampling: 

Samples were collected randomly from the 

surface soil layer at a depth of 0-30 cm 

from the field soil. These samples were 

taken in plastic bags to the laboratory. The 
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soil was air-dried, then ground with a 

wooden mallet to break up aggregates, and 

passed through a 2 mm sieve. 

Soil analysis: 

Some physical and chemical properties for 

study soil were estimated according to the 

methods described in [15], [16], [17], and 

[18] as presented in Table (1). 

Experimental Design: 
This pot experiment was conducted at the 

College of Agriculture, University of Al-

Qadisiyah. It was designed using a 

Completely Randomized Design (C.R.D) 

with three replicates and four levels of 

both organic manure (PM) and (SM), 

which were 0, 5, 10, and 15 Mg.ha⁻ ¹. The 

soil used in the study was placed in 10 kg 

pots, in which 10 seeds of barley were 

initially sown and later thinned to 5 seeds 

per pot. The pots were then irrigated as 

needed. At the end of the experiment, the 

soil from the pots was tested to assess the 

effects of the manures on the physical and 

chemical properties of the soil. Three 

growth parameters were measured before 

the spike formation stage: plant height, 

leaf area, and dry weight of the vegetative 

part. The effects of the organic fertilizers 

were analyzed using analysis of variance 

(ANOVA). 

 

Table 1. Physical and chemical properties of the study soil before planting 

Hydraulic 

conductivity 

cm.min
-1

 

Av.N 

mg.kg
-1 

OM 

% 

EC 

dSm
-

1 

pH Texture Particle Size 

Analysis % 

Clay Silt Sand 

0.34 13.98 1.37 5.3 7.26 Sandy 

Loam 

10 15 75 

 

Results and Discussion 

Organic matter OM 

Table 2 shows that organic manure increased 

the proportion of organic matter (OM) in the 

soil. The most significant increase was 

observed with the application of 15 Mg ha
-1

 of  

PM. PMs were more effective in enhancing 

the OM levels compared to SM. These 

findings are consistent with the results 

reported by [19]. 

Hydraulic conductivity 

The results indicate that applying organic 

manure to the soil enhances its ability to retain 

water. This is evidenced by the lower 

hydraulic conductivity values observed in soil 

treated with organic manure compared to 

untreated soil. PM appears to have a greater 

impact than other types of manure (SM), as it 

significantly reduces soil hydraulic 

conductivity values, which aligns with the 

findings of [8]. This effect is likely due to 

PM's ability to form soil aggregates and 

improve soil structure, as supported by [19]. 

Additionally, there is an inverse relationship 

between the amount of manure added and the 

hydraulic conductivity values, as shown in 

Table 2. 

Electrical Conductivity EC 

The application of organic manure resulted in 

an increased EC of the soil compared to the 

control. This increase can be attributed to the 

high salt content found in organic manure. As 

shown in Table 2, the soil EC values rose with 

the increasing amounts of manure applied, 

consistent with the findings of [20]. Notably, 

the rise in soil EC from using SM was 

significantly greater than that from PM. 
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Table 2. Effects of Manures on Soil Properties 

PM (Mg.ha
-

1
) 

OM
* 

(%) 

Hydraulic 

conductivity 

(cm.min
-1

) 

EC 

(dSm
-

1
) 

pH Av.N 

(mg.kg
-

1
) 

5 2.34 d
*
 0.22 b 6.43 f 6.18 c 37.28 c 

10 3.44 b 0.12 e 6.87 e 6.35 

bc 41.95 b 

15 3.72 a 0.11 e 8.30 d 6.22 c 46.63 a 

SM (Mg ha
-

1
) 

     

5 1.68 e 0.23 b 9.50 c 6.74 

b 18.63 e 

10 2.34 d 0.19 c 10.80 

b 

6.68 

b 27.97 d 

15 2.74 c 0.18 d 11.27 

a 

6.47 

bc 37.33 c 

control 1.37 f 0.34 a 5.36 f 7.36 a 13.83 f 
*
The numbers with the same letter or similar letters do not have any significant differences between 

them. 

Soil pH 

The application of organic manure reduced 

soil pH due to the release of organic acids 

from these manures, which in turn reduced soil 

pH. PM reduced soil pH more than SM at all 

levels. These findings are consistent with the 

research conducted by [21]. 

 

Available nitrogen Av.N 
The results demonstrate that PM (presumably 

poultry manure) has a significant advantage 

over SM (presumably another soil 

amendment) in terms of nutrient content, 

particularly nitrogen. This observation is 

consistent with the findings of [22], which 

show an increase in the soil's available 

nitrogen content. Furthermore, the reduction in 

soil pH enhances the availability of various 

nutrients, including nitrogen, as supported by 

the research of [23]. 

Plant height 

Table 3 shows that the application of organic 

manure significantly impacted plant height. 

The organic manure increased both the 

nitrogen concentration and the chlorophyll 

content in the leaves, thereby enhancing 

photosynthesis and promoting plant growth. 

Specifically, the addition of PM to the soil 

increased the plant height compared to the 

control soil, which aligns with the findings of 

[24]. Notably, the application of 15 Mg.ha-1 

of PM produced the greatest increase in plant 

height, surpassing the results achieved with 

SM, and this difference was statistically 

significant at the 0.05 level. 

Plant leaf area 

The results presented in Table 3 indicate that 

the leaf area of the plants increased with 

higher levels of manure application for both 

types of manure. This increase can be 

attributed to the nutrient content of the 

manures, particularly nitrogen, which plays a 

crucial role in cell division and plant growth. 

This, in turn, enhanced the efficiency of the 

roots in nutrient absorption, leading to an 

increase in leaf area. These findings are 

consistent with the research by [22]. 

Additionally, there were no significant 

differences in leaf area based on the type of 

manure applied to the soil. 

 

Dry Weight 

The results indicate that applying organic 

fertilizer to the soil increased the dry matter 

weight of the plants. The most significant 

increase in dry weight occurred at an 
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application rate of 15 Mg.ha
-1

 of PM 

compared to other levels of the same manure 

and compared to different levels of SM. This 

increase in dry weight may be attributed to the 

high nitrogen content in PM, which has a low 

carbon-to-nitrogen (C/N) ratio. These findings 

are consistent with those of [23]. Additionally, 

the rapid decomposition of PM leads to a 

quicker release of nutrients than SM. 

 

 

 

 

Table 3. Effects of Manures on the growth traits of barley crop 

PM 

(Mg.ha
-1

) 

Plant 

height 

(cm) 

Plant leaf 

area 

(cm
2
) 

Dry 

weight 

(gm) 

5 32.67 d 22.73 e 2.87 d 

10 42.67 b 29.77 c 3.16 c 

15 49.67 a 35.33 a 5.27 a 

SM 

(Mg ha
-1

) 

   

5 30.30 e 20.83 f 1.73 f 

10 37.67 c 26.40 d 2.43 e 

15 41.30 b 33.43 b 4.48 b 

control 28.00 f 17.27 g 1.63 g 

 

Conclusion 

Appropriate fertilizer application is a crucial 

management practice for enhancing soil 

fertility and increasing crop production. This 

study demonstrated the beneficial effects of 

two types of organic fertilizers (sheep and 

poultry manure) on plant growth traits and 

improved soil properties. Notably, an 

application rate of 15 Mg.ha
-1

 of poultry 

manure produced significant results. 

Therefore, poultry manure is an effective 

fertilizer that should be recommended and 

encouraged for use. 
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