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ABSTRACT 

The effects of vermicompost on the growth, productivity and chemical characteristics of bean 
plants (Phaseolus vulgaris L.) were carried out in open field, Giza, faculty of agriculture, Cairo 
University. Five treatments were applied to evaluate the effect of vermicompost, in comparison to 
inorganic fertilizers–NPK, 100:0, 75:25, 50:50, 25:75 and 100% chemical fertilizer(control).A field 
experiment was conducted with the objective to investigate the effects of vermicompost and NPK 
fertilizer on crop growth and pods yield of beans with an ultimate aim of optimizing nutrient 
requirement in mild-tropical climate during the two seasons 2018 & 2019.The experiment was laid 
out in RCBD with five treatments and three replications. The results showed that Vermi-fertilizer (VC 
100%) positively affected all measured characteristics except individual Number of pods. Control was 
improved by width. This organic fertilizer is therefore increasingly considered in agriculture and 
horticulture as a promising alternative to inorganic fertilizers and/or peat in greenhouse potting media. 
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Introduction 

The management of soil organic matter is critical to maintaining a productive organic farming 
system. Nutrient management in organic agriculture depends on primarily organic amendments, 
biological N fixation, and then improves both of yield and quality. Where this challenge can be met 
through organic matter management, but requires an understanding of factors affecting soil organic 
matter maintenance and decomposition of the organic amendments. Successful soil fertility 
management can often produce crop yields and quality equivalent to conventional agriculture 
(Horwth, 2005). 

Vermicompost is created by vermicomposting of organic material through interactions between 
earthworm and microorganisms. The vermicompost can be economically and environmentally 
suitable and also maintenance of soil environment. The continued use of chemical fertilizers causes 
health and environmental hazards such as ground and surface water pollution by nitrate leaching 
(Eswaran and Mariselvi, 2016). Stimulation of plant growth may depend mainly on the biological 
characteristics of vermicompost, the plant species used, and the conditions of cultivation. The 
increased amount of humus in soil through application of vermincompost by earthworms would 
certainly help favorable change in physical, chemical and biological properties of soil, and in 
enhancing the water-holding capacity (Singh et al., 2011). 

Considering the complex and variable composition of vermicompost relative to inorganic 
fertilizers and the various effects it can have on soil functioning, a clear and objective definition of 
vermicompost is needed and the complex interactions between vermicompost-soil-plant must be 
unraveled in order to maintain consumer confidence in this form of organic fertilizer (Lazcano and 
Domínguez, 2011).Overall, vermicompost could be an environmentally friendly substitute with 
similar or beneficial effects on seedling performance and fruit tomato quality (Zaller, 2007). 

However, the increased growth, yield and quality of beans are due to application of 
vermicompost which improved the physical conditions of the soil which support better aeration to 
plant root, drainage of water, facilitation of actions N+, P+ and K+ exchange, sustained availability of 
nutrients, and thereby the uptake by the plants resulting in better growth. The treatment 50% 
vermicompost + 50% NPK supplies higher macro and micronutrients to the soil and plants in the 
available from which results in better growth, yield and quality of beans (Manivannan et al. 2009).  
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The significant positive correlation between productivity and available nitrogen was observed 
(Roy et al. 2010). However, Manivannan et al. (2009) showed that the application of vermicompost 5 
tones ha-1 had enhanced significantly the pore space, water holding capacity, caution exchange 
capacity. 

Likewise, Compost and vermicompost singly or in combination + 50% mineral fertilizers were 
not showed any significant differences compared to 100% mineral fertilizer (AbouEl-Hassan et al. 
2017). Also, NPK 100 % + compost treatment not only enhanced NPK % in leaves and increased 
yield but also increased available NPK in soil (Fouda et al. 2017).The performance of yield and yield 
related traits increased significantly with application of vermicompost, 125% of recommended 
nitrogen through split application (Sharma et al.2017). This study suggested possibility for using 
compost and vermicompost to reduce the amount of mineral fertilizers to produce good yield, healthy 
and safe of green beans (Abou El- Hassan et al., 2017). 

However, the vermicompost can be economically and environmentally suitable and also 
maintenance of soil environment. The continued use of chemical fertilizers causes health and 
environmental hazards such as ground and surface water pollution by nitrate leaching. A case study is 
presented in which the direct and indirect effects of the application of different additions 
vermicompost on plant growth yield and quality, as well as variability in the plant responses, are 
examined in a field experiment with bean under the conditions of moderate temperatures. 

 
Materials and Methods 

This investigation was carried out at the experimental station of  Faculty of Agriculture, Cairo 
university, Giza governorate, Egypt, during the two summer seasons of 1st march 2018 and 15th march 
2019, respectively. A field experiment was conducted at farmer’s field to study the effect of different 
five combinations of vermicompost, vermicompost + chemical fertilizer and along fertilizers–NPK as 
control on different growth parameters, yield and profitability of bean cultivar Valentino cv. 

Seeds of snap been (Valentino) used in this study have white color. Seeds were sown 1st march 
2018 in the first season and on 15th march 2019 in the second season. A randomized complete block 
design with three replicates was done. The plot area was 6.30 m2 and consisted of 3 rows, each row 
was 3 m length and 0.7 m width. Three seeds were sown per hill, spaced 10 cm on one side of the 
ridge. After germination, plants were thinned to two plants per hill giving a density of 120000 
plants/fed. A sample was taken to analysis of physical and chemical properties for the farm soil and 
vermicompost as shown in the following Tables (1 & 2). 

 
Table 1: Available of macro and micro nutrient and chemical properties of soil. 
Analysis  Unit Sample 

Available macro 
Element 

N-NH4 Mg/L 8.19 
N-NO3 Mg/L 3.90 

P Mg/L 38.15 
K Mg/L 365.07 

Available macro 
Element 

Fe Mg/L 3.36 
Mn Mg/L 7.64 
Zn Mg/L 1.88 
Cu Mg/L 2.18 

Chemical properties 
cations and anions 

pH  7.62 
EC ds/cm 2.04 

CO3
-- Meq/L ND 

HCO3
- Meq/L 2.4 

Ca++ Meq/L 5.15 
Mg++ Meq/L 2.57 
Na+ Meq/L 17.44 
Cl-- Meq/L 3.6 
K+ Meq/L 0.27 

SO4
-- Meq/L 19.43 

Physical analysis of soil sample 
Analysis Coarse sand Fine sand Silt Clay Texture class 
Physical 3.05% 1.38% 44.82% 50.75% Silty clay 
SP% 77.5%     
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Table 2: Analysis of vermicompost sample 
Analysis Units T.P.S  % Analysis Units T.P.S  % 
Bulk Density  Kg/m3 715 P % 1.27 
Organic Matter % 33.22 K % 0.59 
C/N ratio  1:12.27 Fe ppm 802 
pH  8.17 Mn ppm 143 
EC dS/m 6.67 Zn ppm 37.0 
Total N % 1.57 Cu ppm 14.0 
N-NH4 ppm 65 Pb ppm 9.0 
N-NH3 ppm 81 Cd ppm n.d. 

  
Table 3: The experiment comprised of the following treatments 
Treatments Material(s) used Quantity (kg/bed) Fertilizer rate an NPK 

T1 VC (100%) 3 Lorenz& Maynard (1980) 
T2 VC (75%) + (N, P, K) 25% 2.5 + (0.25, 0.50, 0.12) N= 30-50 kg/ha-1 
T3 VC (50%) + (N, P, K) 50% 2 +( 0.50, 0.100, 0.25) P2O5 = 30-50 kg/ha-1 
T4 VC (25%) + (N, P, K) 75% 1 +(0.75, 0.150, 0.37) K2O = 15-75 kg/ha-1 
T5 (N, P, K) 100% (0.100, 0.200, 0.50)  

 
The treatments 

1. 100% Vermicompost 
2. 50% Vermicompost  + 50% fertilizer (N, P, K) 
3. 75% Vermicompost + 25% fertilizer (N, P, K) 
4. 25% Vermicompost + 75% fertilizer (N, P, K) 
5. 100% fertilizer chemical nutrient 

 
After 80 days from seed sowing, a random sample of nine plants was taken from each plot to 

measure plant length (cm), number of branches/plant, number of leaves, number and weight of pods 
(g) per plant, marketing (g) per plant and the morphological characters of pods were measured which 
included length, width and thickness(cm). A random sample of the third leaf below the shoot ape was 
taken from each plot to determinate chlorophyll value by Spade. 

A sample of 100 g pods was taken and dried for three days at 70˚C to determine the seed 
nutritive value, i.e, total carbohydrates, fibers and crude protein (%), using the methods described by 
A.O.A.C (1980), respectively. The obtained data were statistically analyzed by Waller and Duncan 
(1969). Duncan's Multiple Range test at 5% was used for comparison of means.  

 
Results and Discussion 
 

As shown in Table 4, 5, 6 and 7 there were significant differences among the studied treatments 
on bean in their vegetative growth and productivity characters. Chlorophyll was raised by applying 
VC (100%) treatment, while the lowest values were obtained by using fertilizer (100% N:P:K) 
treatment during the two seasons of study. 

In addition, there were no significant differences among all treatments on plant height and 
number of branches in the two seasons. Ganeshnauth et al. (2018) found the chlorophyll level 
increased by organic fertilizer in pepper plants. Fernández-luqueño et al. (2010) showed that growth 
of bean plants improved by using organic waste products compared to those amended with inorganic 
fertilizer. Vermicompost contains a combination of macro- and micro-nutrients and the uptake of the 
nutrients has a positive effect on plant nutrition, growth, photosynthesis and chlorophyll content of the 
leaves (Rekha et al. 2018). 

These are explained in the Table (1&2). Addition, Atiyeh et al. (2000) showed that 
vermicomposts have the potential for improving plant growth when added to soil. Where, 
vermicompost has humic acids and adequate nutrients for maximum growth (Ganeshnauth et al. 
2018). On the other hand, Photosynthetic rates in the legumes peaked at pod formation stage in all 
treatments, the highest photosynthetic rate observed in winged bean (56.17 µmol m-2s-1) grown with 
vermicompost (20%) (Islam et al. 2016). On the contrary, all treatments of compost and 
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vermicompost without mineral fertilizers decreased all the vegetative properties of bean plants (Abou 
El-Hassan et al. 2017). Also, Fouda et al. (2017) showed that the best treatment was NPK 100 % + 
compost, compared to control, which gave the highest values of vegetative growth parameter plant 
height of bean plant. 

 
 Table 4: Effect of vermicompost and chemical fertilizer on vegetative growth characters of 

Valentino cv plants during 2018 and 2019 seasons. 
 1st season 2nd season 1st season 2nd season 1st season 2nd season 

V/CH Plant height (cm) Number of branches Chlorophyll 
100% 42.00 40.65 6.00 5.23 54.80 53.90 

75% : 25% 43.00 42.00 5.60 5.00 53.54 51.77 
50% : 50% 43.00 40.67 5.00 4.57 47.93 47.14 
25% : 75% 42.00 41.20 5.00 4.33 47.65 47.03 

Control 40.70 39.27 5.20 4.77 46.05 46.75 
LSD 0.05 N.S N.S N.S N.S 1.104 1.262 

 
The results illustrated in Table (5) show clearly that increasing additions of VC (100%) 

increased the marketing and weight of pods during the two seasons. While, the lowest values of 
marketing was recorded by chemical (100%) and applying VC (75%) + fertilizer (25% N: P: K) have 
the lowest of weight of pods. On the contrary, Islam, et al. 2016 showed that the highest pod weight 
and yield of the three legumes (bush bean, winged bean and yard long bean) were found with 
vermicompost (20%) treatment. Moreover, the values of number of pods have positive significant 
with VC (25%) + fertilizer (75% N: P: K) treated. 
 
Table 5: Effect of vermicompost and chemical fertilizer on plant productivity traits of Valentino cv 

plants during 2018 and 2019 seasons. 
 1st season 2nd season 1st season 2nd season 1st season 2nd  season 

V/CH Number of pods Marketing (g/plant) weight of pods (g) 
100 % 16.77 17.30 469.88 472.00 50.17 53.40 

75% : 25% 17.00 17.40 228.75 229.50 20.20 26.77 
50% : 50% 17.40 18.23 310.63 311.85 34.50 38.50 
25% : 75% 19.77 21.77 237.25 239.25 27.55 27.00 

Control 14.68 15.00 225.13 226.16 28.77 24.00 
LSD 0.05 1.270 1.200 0.889 1.188 1.078 1.0534 

 
Whereas, Islam, et al. (2016) showed that the highest pod number were found with 

vermicompost (20%) treatment. The lowest number of pods was obtained with chemical (100%) in 
the two tested seasons. Fernández-luqueño et al. (2010) showed that plant development improved and 
yield increased by application vermicompost with beans cultivated in amended soil. Also, the number 
and weight of fruits per plant of tomato (Lycopersicum esculentum) plants grown in soil treated with 
vermicompost increased compared to other treatments (Eswaran and Mariselvi, 2016). Roy et al. 
(2010) found that the organic amendments of soil increased the nutrient supply and plant productivity 
at different magnitude depending on the quality of residue used and its mode of application. Different 
forms of organic amendment to soil could be useful for different crop; however, use of vermicompost 
could be a better option in general (Roy et al. 2010).  

Furthermore, the application of vermicomposts in the field enhances the quality of soils by 
increasing microbial activity and microbial biomass which are key components in nutrient cycling, 
production of plant growth regulators and protecting plants soil-borne disease and arthropod pest 
attacks (Arancon and Edwards, 2005).Vermicompost is produced by vermicomposting of organic 
material through interactions between earthworm and microorganisms. The continued use of chemical 
fertilizers causes health and environmental hazards such as ground and surface water pollution by 
nitrate leaching (Eswaran and Mariselvi, 2016). The characteristics data of (length of pods and 
thickness) in Table (6) had in significant difference. However, the highest value of width was 
produced by applying VC (25%) + fertilizer N:P:K (75%) treated. Whereas, applying VC (50%) + 
fertilizer N:P:K (50%) gave negative result on width at the end of seasons. 
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Table 6: Effect of vermicompost and chemical fertilizer on pod characters of Valentino cv plants 
during 2018and 2019 seasons. 

 1st season 2nd season 1st season 2nd season 1st season 2nd  season 

V/CH Width (cm) Length of pod (cm) Thickness (cm) 
100% 0.756 0.755 11.75 11.34 0.500 0.463 

75% : 25% 0.768 0.763 11.60 11.50 0.575 0.563 
50% : 50% 0.675 0.671 11.30 10.93 0.450 0.425 
25% : 75% 0.790 0.794 11.33 10.91 0.550 0.544 

Control 0.775 0.775 10.95 10.75 0.575 0.556 
LSD 0.05 0.001 0.001 N.S N.S N.S N.S 

 
On the contrary, Islam et al. (2016) showed that the highest pod length was vermicompost 

(20%) treatment. Also Fouda et al. (2017) found that the best treatment was NPK 100 % + compost, 
compared to control, which gave the highest values of pod length. 

Furthermore, crude protein was the highest in bean pods (23.45% and 24.58%) under VC (75%) 
+ fertilizer N: P: K (25%) treated, which was followed by VC (100%) treated in bean pods (22.64 & 
22.30%) during the two seasons. On the contrary, the results showed that the value was the lowest 
with chemical (100%) during the two seasons. However, Islam et al. (2016) said that protein content 
was highest in bush bean (26.50 g/100g), followed by yard long bean (24.74 g/100g) and winged bean 
(22.04 g/100g), under vermicompost (20%) treatment. On the other hand, the values of bean pod had 
the highest percentage of carbohydrates under VC (100%) treated, in the two seasons.  Second season, 
there were no significant differences in the values of percentage of carbohydrates between VC (100%) 
& VC (75%) + fertilizer N:P:K (25% ) treatments. However, the lowest values were recorded under 
VC (50%) + fertilizer N:P:K (50%) treatment in the both seasons. 

 On the contrary, the treatment (50% vermicompost + 50% NPK) supplies higher macro and 
micronutrients to the soil and plants in the available from which results in better growth, yield and 
quality of beans (Manivannan et al. 2009). While, there were no significant differences among the 
values of percentage of Fiber during the two seasons (Table 7). Furthermore, inorganic has proven to 
have a greater effect on the growth parameters of pepper plants but not the quality of plants produce 
(Ganeshnauth et al., 2018). Moreover, the effects of vermicomposts on plants are not solely attributed 
to the quality of mineral nutrition is provided but also to its other growth regulating components such 
as plant growth hormones and humic acids.  
 
Table 7: Effect of vermicompost and chemical fertilizer on pod nutritive value of Valentino cv plants 

during 2018 and 2019 seasons. 

 
1st season 2nd season 1st season 2nd season 1st season 2nd  season 

V/CH Crude protein % Carbohydrate % Fiber % 
100% 22.64 22.30 60.50 59.78 11.39 11.80 

75% : 25% 23.45 24.58 59.40 59.00 11.81 12.05 
50% : 50% 21.02 21.13 52.03 48.93 11.38 11.48 
25% : 75% 21.35 20.98 57.05 57.13 11.03 11.13 

Control 20.73 20.71 53.52 52.88 11.78 11.94 
LSD 0.05 1.183 1.398 0.881 1.163 N.S N.S 

 
The application of vermicomposts in the field enhances the quality of soils by increasing 

microbial activity and microbial biomass which are key components in nutrient cycling, production of 
plant growth regulators and protecting plants soil-borne disease and arthropod pest attacks (Arancon 
and Edwards, 2005).However, this organic fertilizer is therefore increasingly considered in agriculture 
and horticulture as a promising alternative to inorganic fertilizers (Lazcano & Domínguez, 2011).  

Likewise, the increased growth, yield and quality of beans are due to application of 
vermicompost which improved the physical conditions of the soil which support better aeration to 
plant root, drainage of water, facilitation of actions N+, P+ and K+ exchange, sustained availability of 
nutrients, and thereby the uptake by the plants resulting in better growth of beans (Manivannan, et al. 
2009). These are followed in the table (1&2). 
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Conclusion 
The highest growth characteristics and yield characteristics were found in the VC (100%) 

treatment under the condition experiment. 
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