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ABSTRACT 

 
The management of agricultural wastes such as barberry and pistachio is of particular 

importance due to the high production volume and environmental challenges. The earthworm 

Eisenia fetida plays an important and key role in improving the physical, chemical and 

biological properties of soil and vermicompost. The present study aimed to investigate the 

effect of the earthworm E. fetida on the physical and chemical properties of vermicompost 

derived from barberry and pistachio wastes and animal manure. This study was conducted in a 

randomized complete block design with five replications during 2022 in the city of Mood, 

located in South Khorasan Province. The treatments included barberry leaves, barberry leaves 

and branches in equal proportions, barberry branches, pistachio waste, sheep manure, sheep 

and cow manure in equal proportions and cow manure. After ensuring that the treatments were 

ready based on the appearance of the vermicompost, after 50 days, the worms were manually 

separated from the materials in the bed and the vermicompost product was examined for the 

desired traits. In this study, the nutrients including Iron, Nitrogen, Boron, Zinc, Sulfur and 

Manganese as well as the physicochemical traits of the treatments such as saturated moisture 

content (sp), pH, electrical conductivity (Ec), sodium (Na), potassium (K), calcium (Ca), 

chlorine (Cl), phosphorus (P), organic carbon (O.C), mineral matter (O.M), apparent specific 

gravity and true specific gravity were evaluated. According to the results, there was no 

significant difference between the percentage of saturated moisture, pH, organic carbon, 

mineral matter, chlorine, apparent specific gravity and true specific gravity among the 

treatments used (P<0.05). Treated cow manure showed higher concentrations of Iron (234.10 

mg/kg), Zinc (2.64 mg/kg), Manganese (9.57 mg/kg) and Phosphorus (4795.35 mg/kg) 

compared with others. On the other hands, barberry leaves showed the highest levels of 

nitrogen (2.61 mg/kg), boron (18.27 mg/kg), sulfur (4700 mg/kg), sodium (5916.66 mg/kg), 

potassium (28250 mg/kg), and calcium (17586.33 mg/kg). In summary, the present study 
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showed that the use of E. fetida in treatments containing cow manure and barberry leaves can 

release significant amounts of chemical elements required for plant growth and development. 

Therefore, the combination of vermicompost derived from cow manure and barberry leaves 

can be effective as an optimal product for use in the production of agricultural, horticultural 

and other plants. 

 

Keywords: Eisenia fetida, Vermicompost, Cow manure, Barberry waste, Chemical and 

physical properties. 

 

 

INTRODUCTION 
 

Vermicompost, produced through the biological activity of earthworms, is a valuable organic 

fertilizer that plays a significant role in enhancing plant health and productivity. It improves 

both clay and sandy soil structures due to its humus content and can retain water up to eight 

times its own weight. Natural growth hormones such as auxins and gibberellins present in 

vermicompost stimulate seed germination and plant development. Unlike chemical fertilizers, 

which may cause soil salinity or root burn, vermicompost is entirely stable and free of side 

effects, making it suitable for use in everything from large-scale farms to household potted 

plants (Machado & Serralheiro, 2017). As an alternative to chemical fertilizers, vermicompost 

is widely utilized in organic agriculture for the cultivation of vegetables, fruits, and cereals. Its 

benefits also extend to urban gardening, small-scale plots, and even hydroponic systems (Khan 

et al., 2024). Vermicomposting, as an efficient biotechnological process, utilizes the synergistic 

interaction between earthworms and microorganisms to offer a sustainable solution for 

recycling agricultural and livestock waste. At the core of this process lies Eisenia fetida 

(commonly known as the red Californian worm), a species recognized as an "ecosystem 

engineer" due to its exceptional tolerance to salinity and electrical conductivity (up to 10 dS/m), 

adaptability to a broad pH range (5–9), and remarkable ability to decompose complex 

compounds such as lignin and tannins (Maharjan et al., 2023). Numerous national and 

international studies have explored the impact of agricultural and livestock waste on 

vermicompost production. Internationally, researchers such as Gupta et al. (2015) and Katiyar 

et al. (2013) investigated solid waste management in India, concluding that cow manure is 

commonly used either as an organic fertilizer or as a plant-growing medium after stabilization. 

Yuvaraj et al. (2021) studied the environmental impacts and vermicomposting potential of cow 

manure. Other researchers, including Soobhany et al. (2015), demonstrated that the use of 

earthworms such as Eudrilus eugeniae enhances the recovery of nutrients from cow manure 

through composting and vermicomposting processes. 

Kharrazi et al. (2014), Rasouli-Sadaghiani (2015), and Rahimi and Goldareh (2022) examined 

the potential of organic waste materials for vermicompost production. Kharrazi et al. (2014) 

reported that the combination of corn waste, cow manure, cardboard, and compost significantly 

improved vermicompost quality. Similarly, Rasouli-Sadaghiani (2015) concluded that using 

various organic materials in the presence of earthworms produced more favorable results than 

in their absence, highlighting the importance of earthworm activity in improving compost 

quality. Furthermore, Rahimi and Goldareh (2022), in a study on the bioavailability of lead in 

contaminated soils in the presence of organic matter, demonstrated that Eisenia fetida possesses 

the capacity to absorb and accumulate lead, thereby contributing to soil remediation. 

According to the Food and Agriculture Organization (FAO, 2023), over two billion tons of 

agricultural and livestock waste are generated globally each year. Iran, with its economy 

strongly tied to agriculture and livestock, contributes a significant share. Improper management 

of these wastes leads to serious environmental issues, including groundwater contamination 

from toxic leachates, emission of greenhouse gases (especially methane and nitrogen oxides), 

and soil structure degradation (Gupta et al., 2015). Additionally, this mismanagement 
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represents a substantial loss of valuable resources that could otherwise be repurposed within a 

circular economy framework. Among these wastes, barberry (Berberis vulgaris) and pistachio 

(Pistacia vera) residues, along with livestock manure, hold particular significance in Iran. As 

the world’s leading producer of barberry (over 90%) and pistachio (over 50%), Iran faces a 

unique set of challenges in managing these specific waste streams (Fatehi et al., 2005; 

Hokmabadi, 2018; Nakhaei, 2023). 

Despite several studies on the vermicomposting of agricultural and livestock waste in Iran, 

limited attention has been paid to the vermicomposting potential of barberry and pistachio 

residues combined with animal manure—materials that are often underutilized or discarded. In 

light of this gap, the present study was designed to investigate the effect of Eisenia fetida on 

the physical and chemical properties of vermicompost derived from barberry waste, pistachio 

waste, and animal manure. The novelty of this research lies in its unique combination of raw 

materials, simultaneous evaluation of multiple parameters, and the development of context-

specific solutions for managing specialized agricultural and livestock waste in Iran. The 

findings of this study may serve as a foundation for designing industrial-scale vermicomposting 

systems that not only address environmental challenges but also contribute to the production 

of high-value organic fertilizers. 

 

 

MATERIALS AND METHODS 
 

This study was conducted in 2022 in the city of Mood, located in South Khorasan Province, 

Iran, using a randomized complete block design (RCBD) with five replications. Seven different 

treatments were evaluated: (1) barberry leaves, (2) an equal mixture of barberry leaves and 

branches, (3) barberry branches, (4) pistachio waste, (5) sheep manure, (6) a 1:1 mixture of 

sheep and cow manure, and (7) cow manure. During the composting period, the ambient 

temperature and relative humidity were maintained at approximately 23°C and 40%, 

respectively. For treatment implementation, polyethylene containers were used, each with a 

total volume of 5 liters, based on the volume of initial substrate material. Each container was 

filled with 0.5 kilograms of substrate material.  

 

To ensure proper aeration, 2 mm-diameter holes were drilled into the bottoms and sides of the 

containers. Additionally, to facilitate drainage of leachate or compost tea, all containers were 

placed on a 10 cm-high rack. The containers were stored in a controlled environment to 

maintain a relatively stable temperature.  

 

Earthworms of the species Eisenia fetida, cultivated at the Vermicompost Production Center 

in Ferdows County, were used in this study. After adjusting the substrate moisture to an optimal 

range of 60–70%, the materials were thoroughly mixed, and 20 grams of earthworms were 

added to each treatment container. Once the vermicompost was deemed mature based on its 

visual and physical characteristics (after approximately 50 days), the worms were manually 

separated from the bedding, and the resulting vermicompost was subjected to physical and 

chemical analysis. To determine pH and electrical conductivity (EC), a 1:10 solution was 

prepared by mixing 1g of compost with 10mL of distilled water. After several hours of 

equilibration, measurements were taken using a calibrated pH and EC meter. 

 

For organic matter (OM) and organic carbon (OC) analysis, 2g of compost sample were mixed 

with 10 mL of potassium dichromate and 20 mL of concentrated sulfuric acid. After 30 

minutes, 25 mL of the solution was treated with sodium fluoride powder and five drops of 

diphenylamine indicator, which turned the mixture brown. This solution was then titrated with 

Mohr’s salt (ammonium ferrous sulfate) until a green endpoint was reached. Nutrient elements 

were quantified after acid digestion using the following instruments and techniques: sodium 

(Na) and potassium (K) via flame photometry; phosphorus (P) via spectrophotometry; nitrogen 



EFFECTIVENESS OF THE EARTHWORM (EISENIA FETIDA) ON THE PHYSICAL AND CHEMICAL 

PROPERTIES OF VERMICOMPOST DERIVED FROM BARBERRY AND PISTACHIO WASTES AND ANIMAL 

MANURE 

UJRRA │Volume 4│Issue 4│Oct–Dec 2025                                                                                  499 

 

(N) via the Kjeldahl method; and other elements (such as Fe, Zn, Mn, B, S, Ca, and Cl) via 

atomic absorption spectrophotometry (AAS). All nutrient concentrations were expressed in 

mg/kg. 

The study’s design and trait evaluations followed a randomized complete block design. Data 

collection was performed using Microsoft Excel (version 2016), and statistical analysis was 

carried out using JMP software (version 13, SAS Institute). Analysis of variance (ANOVA) 

was used to assess treatment effects, and mean comparisons were conducted using the Least 

Significant Difference (LSD) test at the 1% and 5% significance levels. 

 

 

RESULTS 

 
1. Nutrient Elements 

The analysis of variance for nutrient elements revealed statistically significant differences 

among treatments for nitrogen (N), sulfur (S), potassium (K), calcium (Ca), and phosphorus 

(P) (P < 0.01). The mean comparisons for these chemical traits are also presented in Table 1. 

Nitrogen (N) levels varied significantly across treatments. The barberry leaf treatment had the 

highest nitrogen content (26100 mg/kg), whereas the barberry wood treatment showed the 

lowest (11800 mg/kg). However, no statistically significant difference was found between the 

pistachio waste and barberry leaf treatments in terms of nitrogen content. Furthermore, no 

significant differences in nitrogen levels were observed among the pistachio waste, sheep 

manure, mixed sheep and cow manure, and cow manure treatments (P > 0.05). Regarding sulfur 

(S), significant differences were observed among treatments. The barberry leaf treatment had 

the highest sulfur content (4700 mg/kg), while the barberry wood treatment recorded the lowest 

(700 mg/kg) (Table 1). No significant differences were found among the sheep manure, 

barberry leaf, cow manure, and mixed manure treatments (P > 0.05). Similarly, the barberry 

wood and pistachio waste treatments did not differ significantly in sulfur content (P> 0.05). 

The treatments containing barberry leaves (28,250 mg/kg) and barberry wood (11,758.33 

mg/kg) exhibited the highest and lowest potassium concentrations, respectively (Table 1). 

However, no significant differences were observed among the treatments involving sheep 

manure, cow manure, pistachio waste, and the combined application of sheep and cow manure 

(P > 0.05). Regarding calcium content, the treatments with barberry leaves (17,583.33 mg/kg) 

and barberry wood (7,458.33 mg/kg) showed the highest and lowest concentrations of this 

element, respectively (Table 1). No statistically significant differences in calcium levels were 

found among the treatments with cow manure, sheep manure, barberry leaves, and the 

combined cow and sheep manure. Additionally, no significant differences in calcium content 

were found between the treatments of barberry wood and leaves, as well as between pistachio 

waste and barberry wood (P > 0.05). 

With respect to phosphorus content, the treatments containing cow manure (4,795.35 mg/kg) 

and barberry wood (1,431.83 mg/kg) exhibited the highest and lowest concentrations of this 

element, respectively (Table 1). Among the evaluated treatments, no statistically significant 

differences were observed in phosphorus levels between the treatments containing barberry 

leaves, a mixture of barberry wood and leaves, pistachio waste, and barberry wood (P > 0.05). 

Furthermore, the results showed no significant difference between the treatments with sheep 

manure and the combined cow and sheep manure. Similarly, no significant difference was 

observed between the cow manure treatment and the combined cow + sheep manure treatment 

(P > 0.05). 

2. Micronutrient Elements 

The analysis of variance for micronutrient elements revealed statistically significant 

differences among treatments for iron (Fe), boron (B), zinc (Zn), manganese (Mn), sodium 
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(Na), and chlorine (Cl) (P < 0.01). The mean comparisons for these traits are also presented in 

Table 2. The iron (Fe) content differed significantly among treatments, with the highest 

concentration observed in the cow manure treatment (234.10 mg/kg) and the lowest in the 

barberry wood treatment (13.53 mg/kg). 

With respect to boron (B), significant differences were noted among treatments. The highest 

boron concentration was found in the barberry leaf treatment (18.27 mg/kg), while the lowest 

was in the cow manure treatment (1.76 mg/kg). No significant differences in boron content 

were observed among the barberry wood, pistachio waste, sheep manure, and mixed sheep and 

cow manure treatments (P > 0.05). Similarly, the cow manure, barberry wood, sheep manure, 

and mixed manure treatments did not differ significantly in boron content (P > 0.05). Mean 

comparisons for zinc (Zn) revealed significant differences among treatments. The highest 

concentration of zinc was recorded in the cow manure treatment (2.64 mg/kg), while the lowest 

was observed in the pistachio waste treatment (0.59 mg/kg). No significant differences in zinc 

levels were found among the barberry wood, pistachio waste, and the combined barberry leaf 

and wood treatments (P > 0.05). For manganese (Mn), the highest concentration was observed 

in the cow manure treatment (9.57 mg/kg), while the sheep manure treatment had the lowest 

(5.77 mg/kg). No significant differences in manganese levels were observed among the 

barberry leaf, combined barberry leaf and wood, barberry wood, sheep manure, pistachio 

waste, and mixed manure treatments (P > 0.05). 

In terms of sodium (Na), the barberry leaf treatment had the highest concentration (5,916.66 

mg/kg), while the barberry wood treatment had the lowest (1,833.33 mg/kg). Nonetheless, no 

statistically significant differences in sodium levels were found among the cow manure, 

barberry leaf, and mixed manure treatments (P > 0.05). 

Table 1 - Nutrient contents (N, P, K, Ca, S) of different materials as vermicompost 

Treatments N P K Ca S 

mg/Kg 

Barberry leaves 26100a 1590.33c 28250.00a 17583.33a 4700a 

barberry leaves 

and 

branches 

 

18100c 

 

1475.35c 

 

17291.66bc 

 

10416.66bd 

 

1600b 

barberry 

branches 
11800d 1431.83c 11758.33c 7458.33d 700c 

Pistachio waste 23800ab 1868.14c 20166.66b 9125.00cd 1300bc 

Sheep manure 21000b 3054.99b 14187.50bc 14583.33ac 4300a 

Cow and 

sheep manure 

 

21000b 

 

4004.89ab 

 

15708.33bc 

 

16750.00ab 

 

4000a 

Cow manure 22800b 4895.35a 14920.83bc 15416.66ac 4000a 
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Table 2 - Nutrient contents (Fe, Zn, Mn, Na, B and Cl) of different materials as 

vermicompost 

Treatments Fe Zn Mn Na B Cl 

mg/Kg 

Barberry leaves 29.13de 1.78C 7.42b 5916.66a 18.27a 14875.00a 

barberry leaves 

and 

branches 

23.16de 0.82e 
 

7.27b 
3666.66bc 8.92b 

 

15333.33a 

barberry 

branches 
13.53e 0.74e 6.34b 1833.33d 1.93cd 12458.33a 

Pistachio waste 40.21d 0.59e 6.74b 2250.00cd 2.72c 13916.66a 

Sheep manure 142.10c 1.45d 5.77b 2841.66bd 2.41cd 15416.66a 

Cow and 

sheep manure 
169.54b 2.16b 6.38b 4458.33ab 2.47cd 

 

12666.66a 

Cow manure 234.10a 2.64a 9.57a 5750.00a 1.76d 13333.33a 

 

Table 3 - Comparison of the average chemical & physical properties in the studied 

treatments, including organic carbon, EC, and pH of various materials as 

vermicompost. 

 

S.O. V Sp Ec pH O.C (%) O.M(%) 
Bulk 

Density 

Particle 

Density 

Barberry 

leaves 
118.33a 8.65bc 8.75a 6.53a 8.45a 0.45a 1.51a 

barberry leaves 

and 

branches 

122.50a 5.81cd 8.70a 
 

4.90a 

 

5.43a 

 

0.45a 

 

1.51a 

barberry 

branches 
101.16a 4.56d 8.03a 4.37a 4.85a 0.45a 1.52a 

Pistachio waste 98.16a 7.70cd 7.91a 6.07a 10.50a 0.44a 1.51a 

Sheep manure 103.33a 8.23bc 8.45a 5.89a 5.30a 0.47a 1.54a 

Cow and 

sheep manure 
95.50a 11.30ab 8.45a 5.87a 

 

7.71a 

 

0.47a 
1.55a 

Cow manure 91.66a 12.78a 8.23a 8.35a 13.11a 0.48a 1.52a 

 

3. Physicochemical Properties 

The analysis of variance for physicochemical properties showed significant differences among 

treatments for electrical conductivity (EC) (P < 0.01). However, no statistically significant 

differences were found for saturation moisture content (SP), pH, organic carbon (OC), organic 

matter (OM), bulk density, or particle density (P > 0.05). 

Among the studied physical traits, the highest and lowest values of electrical conductivity (EC) 

were observed in the cow manure (12.78 dS/m) and barberry wood (4.56 dS/m) treatments, 

respectively. There was no significant difference in EC between the cow manure and mixed 

cow and sheep manure treatments (P > 0.05). 
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DISCUSSION 

 
The present study was conducted to evaluate the effect of the earthworm Eisenia fetida on the 

physical and chemical properties of vermicompost derived from barberry and pistachio wastes, 

as well as livestock manures. In this study, the impact of seven different treatments—including 

barberry leaves, a mixture of barberry wood and leaves, barberry wood, pistachio waste, sheep 

manure, cow manure, and a combination of cow and sheep manure—on the physical and 

chemical characteristics of the resulting vermicompost was investigated. Key findings revealed 

significant differences among the treatments in terms of nutrient concentrations, including iron, 

nitrogen, boron, zinc, sulfur, manganese, sodium, potassium, calcium, phosphorus, and 

electrical conductivity (EC). In contrast, parameters such as saturation moisture content, pH, 

organic carbon percentage, organic matter percentage, chlorine content, bulk density, and true 

density showed no statistically significant variation across treatments. 

The observed consistency in these parameters across all treatments suggests that the studied 

organic resources do not have a substantial short-term impact on the carbon stability of the 

resulting vermicompost. These results are in agreement with the findings of Banaś and Kożuch 

(2019), who emphasized the pivotal role of time in the decomposition of organic matter. Time 

is a critical factor influencing both the rate and extent of organic matter breakdown. The 

decomposition process typically begins with the rapid degradation of easily digestible 

compounds such as sugars and starches, followed by the slower breakdown of more resistant 

substances like lignin and cellulose. The duration of this process can range from weeks for 

labile compounds to hundreds or even thousands of years for more recalcitrant materials 

(Ferreira et al., 2020). 

1. Nutrient Elements: 

The results of this study indicated that, in the treatment derived from cow manure, the 

earthworm Eisenia fetida exerted the greatest influence on the concentrations of iron, zinc, and 

manganese. Although E. fetida is a widely used and effective species for vermicomposting cow 

manure, its impact on iron content is not solely determined by the worm species itself. Other 

factors, such as the initial iron content of the cow manure, the duration of the vermicomposting 

process, and the presence of additional materials or amendments, can also affect the final iron 

concentration in the vermicompost. This finding is consistent with previous studies, including 

those of Mashur et al. (2021), who reported that E. fetida is highly suitable for decomposing 

organic materials in livestock manure, and that its activity can enhance the bioavailability of 

nutrients such as iron in the final vermicompost. 

According to the findings of the present study, the effect of E. fetida on increasing zinc levels 

in the cow manure treatment has also been reported by Kováčik et al. (2022), which aligns with 

the current results. The presence of E. fetida in cow manure treatments can influence zinc 

concentrations and potentially increase the amount of plant-available zinc. Through their 

biological activity, earthworms accelerate the breakdown of organic matter and improve soil 

structure, thereby enhancing the availability of nutrients, including zinc. Previous studies have 

shown that cow manure compost processed by E. fetida can result in increased levels of plant- 

available zinc in the soil (Garau et al., 2021). The use of E. fetida in cow manure 

vermicomposting may thus improve the availability of zinc, along with other nutrients, in the 

final product. This effect is primarily attributed to the digestive processes of earthworms and 

the microbial activity stimulated by their castings. As observed in the current study, the 

increase in manganese content in the cow manure treatment was also influenced by the 

biological activities of E. fetida, a result that is consistent with previous studies such as 

Shafique et al. (2023). During cow manure vermicomposting with E. fetida, the concentration 

of manganese—particularly its bioavailable forms—can increase throughout the process. This 

increase does not necessarily indicate a negative impact, as the overall process often reduces 

the bioavailability of other heavy metals. 
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The results further demonstrated that, in the barberry leaf treatment, E. fetida had the greatest 

effect on nitrogen, boron, and sulfur concentrations. The impact of E. fetida on nitrogen 

enrichment in barberry leaves can be explained by its critical role in nutrient cycling, 

particularly nitrogen. Earthworms accelerate the decomposition of organic matter and release 

nitrogen compounds, which are subsequently transformed into plant-available forms such as 

ammonium and nitrate (Cui et al., 2023). Through enhancing nitrogen mineralization in the 

surrounding soil. E. fetida can indirectly increase the nitrogen content of barberry leaves. 

Earthworms like E. fetida, by speeding up organic matter decomposition and nitrogen release, 

play a crucial role in nutrient cycling. This increase in available soil nitrogen can be absorbed 

by plants, including barberry, and potentially lead to elevated nitrogen levels in their tissues, 

including woody tissues (Xu et al., 2013). 

In addition to nitrogen, the presence of boron and sulfur in barberry leaves has been confirmed, 

and their release is associated with the activity of specific microorganisms, including E. fetida 

(Nakhaei, 2023; Vera-Maldonado et al., 2024). Specifically, foliar application of boron and 

sulfur (in the form of sulfate), combined with nitrogen (as urea), to barberry trees can explain 

the increased concentration of these elements in plant leaves (Nakhaei, 2023). 

2. Chemical and Physical Properties: 

In the realm of soil chemistry, earthworms act as living recycling factories. Each day, they 

ingest organic materials—such as leaves and plant residues—equivalent to their own body 

weight, and transform them within their digestive system, with the aid of enzymes and 

symbiotic microbes, into a nutrient-rich substance known as ''castings''. These castings, 

commonly referred to as vermicompost, are among the richest natural fertilizers in the world 

(Ahmed and Al-Mutairi, 2022). Vermicomposts contain 5 to 11 times more nitrogen, 7 times 

more phosphorus, and 3 times more potassium than regular soil. They are also rich in humus, 

humic acids, plant growth hormones (such as auxins and gibberellins), and beneficial microbial 

communities (Hrčka et al., 2025).  

The present study demonstrated that in the cow manure treatment, Eisenia fetida had the most 

pronounced impact on physical parameters, particularly electrical conductivity (EC). These 

results are consistent with those reported by Ramos et al. (2022), whose findings indicated that 

when cow manure was used as a substrate for vermicomposting with E. fetida, the highest 

influence was observed on EC. This suggests that earthworms, in the presence of cow manure, 

significantly altered the electrical properties of the material—likely due to changes in ion 

concentrations and nutrient content (Ramos et al., 2022). Moreover, in the cow manure 

treatment, the amount of phosphorus released by E. fetida was substantially higher than in other 

treatments. This effect is likely due to favorable conditions created by cow manure, such as a 

higher carbon-to-phosphorus (C\P) ratio and the presence of phosphate-solubilizing bacteria. 

Enhanced phosphorus release is beneficial for plant growth, as phosphorus is a vital 

macronutrient for plant development. 

In this study, the release of potassium by E. fetida was significantly higher in the barberry leaf 

treatment compared to other treatments. Similar findings were reported by Kováčik et al. 

(2022), who found that the presence of barberry leaves significantly increased potassium 

release by E. fetida relative to other substrates. This suggests that barberry leaves may enhance 

the ability of earthworms to solubilize potassium, making it more readily available for plant 

uptake (Sánchez- Suárez et al., 2025).  

According to the findings of this research, the release of calcium by E. fetida was also notably 

higher in the barberry leaf treatment compared to other treatments. This indicates that barberry 

leaves may significantly influence the biological activity of E. fetida, particularly in relation to 

calcium metabolism (Rahimi-Madiseh et al., 2017). It is also noteworthy that the greatest 

potassium release occurred in the barberry leaf treatment, a result consistent with the findings 
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of Fatehi et al. (2005), who reported that barberry is a rich source of potassium, with a 

concentration of approximately 526.4 mg per 100 grams. This makes it a valuable dietary 

source of this essential mineral for human nutrition. 

 

 

CONCLUSION 
 

The present study was conducted to investigate the effects of the earthworm Eisenia fetida on 

the physical and chemical properties of vermicompost produced from barberry and pistachio 

wastes, as well as livestock manures. Seven treatments were evaluated, including barberry 

leaves, a combination of barberry wood and leaves, barberry wood alone, pistachio waste, 

sheep manure, cow manure, and a mixture of cow and sheep manure. According to the obtained 

results, cow manure significantly increased the concentrations of iron (234.10 mg/kg), zinc 

(2.64 mg/kg), and manganese (9.57 mg/kg) compared to other treatments. Among the physical 

parameters, electrical conductivity (EC) was highest in the cow manure treatment (12.78 dS/m) 

and lowest in the barberry wood treatment (4.56 dS/m), indicating an accumulation of soluble 

salts—likely due to the high mineral salt content inherent in livestock manure. Furthermore, 

the barberry leaf treatment provided the highest levels of nitrogen (26100 mg/kg), boron (18.27 

mg/kg), sulfur (4700 mg/kg), sodium (5,916.66 mg/kg), potassium (28,250 mg/kg), and 

calcium (17,586.33 mg/kg), making it a valuable source of essential nutrients for plants. 

 

Overall, this study demonstrates that the combination of vermicompost derived from cow 

manure and barberry leaves, due to its richness in essential elements, holds considerable 

potential for use in agricultural production and can effectively support the growth and 

development of a variety of crops. 
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