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INTRODUCTION 

 

Sweet fennel is a well-known aromatic medicinal plant which is utilized in imitative medicine [1]. It is planted and 

diffused in numerous parts of North Africa, Southern Europe and Asia [2].  Sweet fennel fruits are used in the outfit of assorted 

Abstract 
Two field experiments were carried out at the Agricultural Production and Research Station, National 

Research Centre (NRC), Nubaria Province, Egypt during successive winter season 2017 and 2018. The 

experiment was designed to investigate the effect of vermicompost as an alternative to organic compost and 

its effect on quality and quantity yield and nutritional status of sweet fennel plants (Foeniculum vulgare var. 

Dulce)  grown in sandy soil. Six treatments were added in five replications, where compost and 

vermicompost were added at a rate of 100% (5 ton per feddan, which is the recommended doses in the 

Ministry of Agriculture). Vermicompost was added at rates of 25% and 50%. The compost and 

vermicompost were mixed at 75% and 25%, and 50% to 50% respectively.The results indicated that the 

addition of vermicompost to organic compost given higher results than adding them individually.  The 

highest values of branches number per plant, plant length (cm), fresh and dry weight of shoot and bulb (g) 

and total green yield (ton fed
-1

) were obtained when using 50% vermicompost and 50% compost. The 

addition of vermicompost (100 %) improved the bulb dimensions (Length, width and thickness) of sweet 

fennel. As well as the presence of vermicompost improved the nutrients content compared to the compost, 

even if the vermicompost was added to the compost in different proportions. Through the previous results 

can be saidsuperiority of vermicompost compared to compost if  the two are added to sweet fennel grown in 

sandy soil. Vermicompost is exemplary organic fertilizer for bestead growth and high yielding of crops. 
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dished like soup, sauces, pastries, confectioneries, pickles and meat dishes. The leaf stalks and the tender shoots are also used in 

salads, as well as it is used in cooking for liqueurs [3]. Composting generally sorts out as the biological aerobic transformation of 

an organic by-product into several natural products that can be added to the soil without ferocious effects on yield growth [4]. The 

composting process recycled organic wastes into products is used to soils as a source of organic matter [5]. 

Vermi technology is an eco-friendly process for converting the organic wastes into worthy vermigold by utilize an epigeic species 

of earthworms. The procedure is known as vermicomposting. Vermicompost is the products derived from the accelerated 

biological degradation of organic wastes by earthworms and microorganisms. The matured casts are known as vermicompost, 

which can have excellent physical and chemical properties. Earthworms are the most crucial soil-dwelling organisms involved in 

the process of soil formation and organic matter decomposition [6,7]. Vermicompost has the potential to be an important soil 

conditioner in agriculture, as its nutrient-rich nature foster plant growth. The main purpose of vermicompost is to recycle organic 

residues into a nutritive product [8]. Vermicompost is produced as an alternative to fertilizer to improve plant growth while not at 

the outlay of the environment. Vermicompost increased the bioavailability of nutrients from mineralization, which encourages 

high germination and dry matter production of plants [9,10]. 

 

The research aimed to study the possibility of substituting compost with vermicompost and their effect on quality and quantity as 

well as the nutritional status of sweet fennel plants grown in sandy soils. 

 

MATERIALS AND METHODS 

 

Two field experiments were carried out at the Agricultural Production and Research Station, National Research Centre 

(NRC), Nubaria Province, Egypt during successive winter season 2017 and  2018. The experiment was designed to investigate the 

effect of vermicompost as an alternative to organic compost and its effect on quality and quantity yield and nutritional status of 

sweet fennel plants grown in sandy soil. Seeds of head sweet fennel (cv. Dulce) were sown on September 2017 and 2018 in 

polystyrene trays. After four weeks from sowing, the transplants were planted in the open field.  Sweet fennel seedlings were 

placed in double rows on October 2017 and 2018.  Raised beds with one-meter width were prepared one week before 

transplanting. Sweet fennel was cultivated two rows for every bed.  The final plant spacing was 50 cm in the row, 60 cm between 

the rows and 70 cm in between the beds. The following treatments were used: 

1- Compost at a rate of 100% (5 ton per feddan, which is the recommended doses in the Ministry of Agriculture) (T1). 

2- Vermicompost at a rate of 25 % (1.25 ton per feddan) (T2). 

3- Vermicompost at a rate of 50 % (2.50 ton per feddan) (T3). 

4- Vermicompost at a rate of 100 % (5 ton per feddan) (T4). 

5- Vermicompost at a rate of 25 % (1.25 ton per feddan)+ compost at a rate of 75 % (3.75 ton per feddan) (T5). 

6- Vermicompost at a rate of 50 % (2.50 ton per feddan) + compost at a rate of 50 % (2.5 ton per feddan) (T6). 

 

Each treatment was added and five replications.  

Some physical and chemical properties of the soil used in Table (1) using the standard procedures outlined by Cottenie[11]. 

 

Table 1: Some physical and chemical properties of the soil used 

Soil property Value Soil property Value 

Particle size distribution % pH (1:2.5 soil suspension) 7.70 

Sand 

Silt 

Clay 

Texture 

92.65 

5.07 

2.28 

Sandy 

EC (dS m
-1

), soil paste extract 1.60 

Soluble ions (mmol L
-1

) 

Ca
++

 

Mg
++

 

Na
+
 

K
+
 

CO3
--
 

HCO3
- 

Cl
-
 

SO4
--
 

8.02 

3.23 

3.92 

0.91 

nd 

2.20 

3.98 

9.90 

CaCO3 % 2.20 

Saturation percent % 22.50 

Organic matter% 0.11 

Available N (mg kg
-1

) 20.2 

Available P (mg kg
-1

) 3.50 

Available K (mg kg
-1

) 66.4 CEC (cmol kg
-1

) 7.00 

 

The vermicompost used in this experiment was made of cattle and horse manure and using one species of earthworm (Eisenia 

fetida).  Vermicompost was determined (Table, 2) using the standard procedures outlined by Cottenie[11]. 

 

Table 2: Some chemical properties of vermicompost used 

pH 
EC (dS 

m
-1

) 

Moisture content 

(%) 

Organic matter 

(%) 

Organic carbon 

(%) 

Ash   

(%) 

C/N 

ratio 

N 

(%) 

P 

(%) 

K 

(%) 

6.90 2.00 15 50.3 29.2 49.7 1:24.3 1.20 0.50 0.80 

The compost used in this experiment was made of cattle manure (50 %) mixing with plant residues (50 %). Compost was 

determined (Table, 3) using the standard procedures outlined by Cottenie[11]. 
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Table 3: Some chemical properties of compost used 

pH 
EC (dS 

m
-1

) 

Moisture content 

(%) 

Organic matter 

(%) 

Organic carbon 

(%) 

Ash   

(%) 

C/N 

ratio 

N 

(%) 

P 

(%) 

K 

(%) 

8.04 3.4 23 30.8 17.9 69.2 1:20.8 0.86 0.16 0.59 

 

DATA RECORDED 

 

1) Vegetative growth characteristics: 

Five plants of each experimental plot were taken at harvest (after 70 days from the transplanting date) to determine growth 

parameters.  The following data were recorded, i.e. plant length (cm), the number of branches per plant, bulb dimensions 

(thickness, width and length (cm), fresh and dry weight of shoot and bulb (g). 

 

2)Total green yield and quality: 

All the plants of every plot of the experimental plot were harvested at 120 days from transplanting and the data were 

recorded:- 

1- The total yield of sweet fennel plants (ton fed
-1

). 

2- Physical bulb quality:  Bulbs of such plants were excised by cutting 5 cm above the bulb using a sharp stainless steel knife.   

Also, the root was excised and the outer-leaf was removed for obtaining clean bulbs.  Afterwards, flatten, cylinder and 

elongated shape ratios of bulbs were calculated according to Pascale and Barbieri [12] as follow: 

* Flatten shape ratio = W/T 

* Cylinder shape ratio = L/ (WT)*0.05 

* Elongated shape ratio = L/W 

Where: W, width (cm); T, thickness (cm); L, length (cm).  

 

3) Nutritional status: 

Five plant samples of each plot were dried at 70 ᵒC in air forced oven until a constant mass was reached. The sample 

grounded for chemical analysis and wet digested using H2SO4: H2O2 method [11]. Total nitrogen was determined using the micro-

Kjeldahl method. P was assayed using the molybdenum blue method and determined by spectrophotometer. K was determined by 

Flame Photometer [13], while Fe, Zn and Mn were determined using atomic absorption spectrophotometer using the method of 

A.O.A.C. [14] 

 

4) Statistical Analysis: 

All data were subjected to statistical analysis using Mstatc software. The comparison among means of the different treatments 

was determined, as illustrated by [15]. The Least Significant Differences Test compared means of the procedures at (0.05) level of 

significance.  

 

RESULTS AND DISCUSSION 

 

The results in Table (4) showed that a clear superiority of vermicompost compared to compost if 100% of the two are added. 

This shows the role of vermicompost more effectively than compost because vermicompost contains many growth regulators, 

vitamins and various nutrients and essential for plant growth.  However, it is evident that the addition of vermicompost to organic 

compost given higher results than adding them individually.  The highest values of branches number per plant, plant length (cm), 

fresh and dry weight of shoot and bulb (g) and total green yield (ton fed
-1

) were obtained when using 50% vermicompost and 50% 

compost. Moradi et al., [16] indicated that mixing 50 % compost with 50 % vermicompost had positive effects on sweet fennel 

yield, as well as the combination of vermicompost and compost, has a higher effect on qualitative characteristics so that organic 

fertilizers can be considered as a suitable in improvement medicinal plant production systems. Vermicompost nitrates, phosphates 

and exchangeable calcium and soluble potassium [17]. Vermicompost is enriched with several advantageous microbes and also 

contains many essential nutrients like N, P and K [18]. Some studies have reported that adding vermicompost to soils lead to 

rising yield parameters of sweet fennel plants such as [19,16]. 

 

Table 4: Effect of vermicompost and compost on growth and yield parameters of  sweet fennel plants (Average of two seasons) 

Treatments Branches No/ plant Plant length (cm) 
Fresh weight (g) Dry weight (g) Total Green Yield 

(ton fed
-1

) Shoot Bulb Shoot Bulb 

T1 7.667 62.00 305.2 244.9 14.07 3.987 9.300 

T2 6.667 59.33 338.3 247.8 14.40 3.660 9.667 

T3 7.667 66.67 371.0 240.7 17.27 3.440 10.40 

T4 7.667 61.00 360.5 294.2 17.23 4.733 10.50 

T5 7.667 67.33 381.9 296.3 18.27 5.243 10.80 

T6 8.333 70.00 398.3 309.0 19.33 5.280 11.03 

LSD0.05 1.135 4.402 8.896 10.59 3.286 1.659 1.333 
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As shown in (Table, 5), the addition of vermicompost improved the bulb dimensions (Length, width and thickness) of sweet 

fennel, especially when adding vermicompost at 100%. However, there were no significant differences in improving the physical 

bulb quality of fennel bulb when adding vermicompost and compost.  

 

Using mineral fertilizer for the crops is not so good for human health because of residual effect but  organic fertilizer such as 

vermicompost or compost were increased the productivity of soil as well as yield quality without healthy harmful [20]. Chanda et 

al., [21] showed that vermicompost and compost can subtend the nutrient demand of field crops and significantly decrease the use 

of fertilizers and for vermicompost, in particular, it enhances soil fertility without contaminating the soil, as well as the quantity 

and quality of crops. 

 

Table 5: Effect of vermicompost and compost on bulb dimensions and physical bulb quality of sweet fennel plants (Average of 

two seasons) 

Treatments 
Bulb dimensions  (cm) Physical bulb quality 

Width Length Thickness Flatten shape ratio Elongated shape ratio Cylinder shape ratio 

T1 7.833 8.467 6.600 1.187 1.077 3.276 

T2 8.033 8.535 6.733 1.190 1.063 3.156 

T3 7.267 8.433 5.667 1.280 1.167 4.095 

T4 9.100 10.17 7.167 1.267 1.137 3.119 

T5 8.367 9.433 6.267 1.337 1.133 3.598 

T6 8.867 9.567 7.000 1.263 1.093 3.083 

LSD0.05 1.133 1.053 0.716 0.115 0.081 0.540 

 

Data presented in Table (6) demonstrated that the N, P, K, Fe, Zn and Mn content in shoot and bulb of sweet fennel plants 

were significantly increased by the application of vermicompost.  Also, the presence of vermicompost improved the nutrients 

content compared to the compost, even if the vermicompost was added to the compost in different proportions.   

 

Vermicompost has higher nutritional value than traditional composts. This is due to the increased rate of mineralization and 

degree of humification by the action of earthworms [22]. Vermicompost contains essential nutrients, such as N, P, K, Ca, and Mg, 

which are facilely accessible to plants [23,24]. Vermicompost provide extra microsites for microbes to rise nutrients retention 

[25]. Nitrogen, P, and K uptake were increased in rice plants when the addition of mineral fertilizer to vermicompost [26]. 

Vermicompost is a natural organic fertilizer produced by the earthworm. It releases the nutrients gradually into the soil [27].  Jat 

and Ahlawat [28] reported that vermicompost application enhanced soil nitrogen and phosphorus status in subsequent crops 

compared to no vermicompost application. 

 

Table 6: Effect of vermicompost and compost on nutrients content in shoot and bulb of  sweet fennel plants (Average of two 

seasons) 

 

Treatments 

Shoot Bulb 

N P K Fe Zn Mn N P K Fe Zn Mn 

 % ppm % ppm 

T1 1.203 0.280 2.443 152.5 11.87 22.60 0.697 0.537 3.083 249.9 14.93 19.33 

T2 1.447 0.463 3.190 170.2 17.17 22.20 0.537 0.557 3.380 300.1 17.97 29.40 

T3 1.503 0.597 2.530 176.1 16.23 22.20 0.590 0.827 3.847 292.8 24.37 29.10 

T4 1.387 0.327 2.740 268.8 16.80 26.47 0.730 0.513 3.393 253.3 14.67 21.27 

T5 1.407 0.313 3.007 214.1 16.20 22.80 0.740 0.637 3.827 256.3 15.17 20.23 

T6 1.327 0.387 3.700 173.6 20.37 23.13 0.793 0.770 3.960 257.3 17.37 22.07 

LSD0.05 0.115 0.141 0.215 1.113 0.237 0.257 0.057 0.163 0.501 3.933 1.289 1.621 

 

CONCLUSION 

 

The superiority of vermicompost compared to compost if the two are added to sweet fennel grown in sandy soil. 

Vermicompost is an exemplary organic fertilizer for bestead growth and high yielding of crops. Vermicompost has higher 

nutritional value than traditional composts. The role of vermicompost more effectively than compost due to the fact that 

vermicompost contains many growth regulators, vitamins and various nutrients and essential for plant growth.   
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