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Abstract 
Nutrients deficiency is a major threat to tomato growth. The effects of nutrients can be mitigated by 

vermicompost, vermi-tea and chemical fertilizers. To combat the nutrients deficiency, an experiment was 

conducted in Riverm Kompost Vermikompost Tarım Hay. Mak. San. ve Ltd. Şti. Suleymanpasa, Tekirdag, 

Turkey under field conditions. In field four different states of fertilizers [F0: Control (No fertilizer 

application); Fvc: Solid vermicompost @ 6 ton/ha; Fvt: vermi-tea @ 5%; Fc: Chemical fertilizers (N&P) @ 

140-120 kg/ha were applied in tomato variety Kuzeyköy. The plants were harvested 45 days after sowing 

and the evaluation was done based on various morphological (leaf length, plant height, leaf breadth, number 

of leaf, days taken for flowering, primary branches per plant, stem diameter, fruit diameter, number of fruits 

per plant, petiole length, ) and physiological parameters (relative water contents (RWC), and membrane 

stability index (MSI)). The obtained results indicated that vermi-fertilizers and chemical fertilizer 

significantly increased all of the above-said parameters of tomato as compared to control but the foliar 

application of 5% vermi-tea treatment showed maximum morphological and physiological performance of 

tomato. 
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Introduction 

Tomato, a member of the Solanaceae family, 

is the most popular and important fruit crop 

used in the food industry due to its charming 

taste [1, 2]. The use of tomato is worldwide 

in the form of fresh or processed tomato 

products like ketchup, paste and sauce [3]. It 

contains important compound lycopene 

which protects the oxidative damage of cells 

that is associated with harmful and 

uncontrolled cell proliferation referred as 

cancer [4]. The nutrients are necessary for the 

reproduction, increased growth and 

production of tomato crops. For this 

enhanced yield of tomato, the exact quantity 

of a specific nutrient at the right time is 

necessary [5]. 

Vermicompost is an organic compound 

synthesized by the action of microorganisms 

and earthworms on the waste organic 

substances. These organisms break down the 

organic material by transferring it into 

vermicompost that has good nutrition value 

for the crops. Therefore, the crops grow well 

and make better yield in the presence of 

vermicompost. It also improves soil porosity, 

retention of water contents and aeration 

capacity. Vermicompost contains 

phosphorus, nitrogen, magnesium, calcium 

and potassium which are required for 

microbial metabolic processes [6, 7]. In this 

research work many experiments were 

performed in which the impact of 

vermicompost on different crops was 

expressed significant [8, 9]. Kovacik [10] 

performed experiments with the application 

of vermicompost and obtained better yield 

and quality with improved ripening stage.   

Vermi-tea is rich in nutrients, minerals, 

enzymes dissolved organic nutrients and 

hormones [11]. With the addition of vermi-

tea the crops quality, yield and plant vigor 

were improved [12, 13]. It also improved the 

root length, shoot length, membrane stability 

and crop’s growth [14]. 

In this technologically developed era, the use 

of chemical fertilizers with overdoses has 

become common for the high yield of crops. 

Along with higher production these fertilizers 

and pesticides have negative impact on 

human health and also decrease the soil 

nutrient efficiency and productivity. 

Therefore, chemical fertilizers alone cannot 

maintain long-range fertility so, these 

fertilizers can be applied with vermicompost 

formed by the combination of different waste 

organic raw material. This process is known 

as co-composting that was proved successful 

by the enhanced production of wheat crops 

applying animal manure, sludge’s residues, 

sawdust and wood chips. This combination of 

chemical fertilizers and organic manure is 

becoming popular among the farmers due to 

awareness and improved production with the 

maintenance of soil fertility. 

In another investigation, it has been observed 

that with the use of organic fertilizer rather 

than chemical fertilizer the soil pH and 

nutrient concentration were increased with 

higher microbial biomass. So, researchers 

preferred the use of organic substances for 

the improved crop production and nutrient-

rich soil maintenance for a long period of 

fertility conditions [15-17]. Arancon et al. 

[18] conducted an experiment to evaluate the 

effect of vermi-tea on growth and yield of 

tomato and lettuce in hydroponic 

environment. Vermi-tea increased the lettuce 

and tomato yield even at lower 

concentrations than the treatments without 

vermicompost tea. The presence of plant 

growth regulators such as auxins, 

gibberellins, cytokinin and humic acid in 

vermi-tea is responsible for increasing the 

yield of tomato and lettuce.  

By increasing the importance of tomato and 

market availability of vermicompost, vermi-

tea and other by-products of 

vermicomposting, it is distinctly essential to 

review its production in Tekirdag, Turkey. 

The production of tomato can be improved by 
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studying locally produced organic fertilizers 

such as vermicompost and vermi-tea instead 

of using chemical fertilizer. The application 

of vermicompost as soil amendment 

increased the plant growth and yield, is well 

documented. However, the studies on its 

comparative analysis with chemical 

fertilizers and its foliar application are 

limited and need to be evaluated. Hence, the 

present experiment was conducted to 

investigate the comparative effect of organic 

fertilizer and synthetic fertilizer and to assess 

the morpho-physiological parameters of 

tomato. 

Materials and methods   

Soil analysis 

The soil used for the experiment was clay 

loam. The soil analysis was done at Soil 

Science Laboratory No.1, Department of Soil 

Science and Plant Nutrition, Faculty of 

Agriculture, Tekirdag Namık Kemal 

University, Suleymanpasa, Tekirdag, Turkey 

and its data is given below in (Table 1).

 

Table 1. Analyzed clay loam soil parameters and their results 

Parameters Results Unit 

pH 7.63  

Salt 0.06 % 

Lime 5.77 % 

ISBA 53.00  

Organic matter 1.46 % 

Total nitrogen (N) 0.07 % 

Phosphorus (P) 30.43 Ppm 

Potassium (K) 235.19 Ppm 

Calcium (Ca) 532.41 Ppm 

Magnesium (Mg) 308.54 Ppm 

Iron (Fe) 6.54 Ppm 

Copper (Cu) 2.06 Ppm 

Zinc (Zn) 3.36 Ppm 

Manganese (Mn) 13.02 Ppm 

 

Experimental set-up  

This research work was conducted in Riverm 

Kompost Vermikompost Tarım Hay. Mak. 

San. ve Ltd. Şti. Suleymanpasa, Tekirdag, 

Turkey under field conditions. The layout of 

experiment was designed in completely 

randomized design with three replicates in 

the season of Kharif. The following data 

about different aspects of tomato plants were 

collected. 1) Leaf length (cm) of randomly 

selected three plants was measured with the 

help of scale meter and average was taken. 2) 

Plant height (cm) was measured with the help 

of meter rod by selecting three plants 

randomly and average was computed. 3) Leaf 

breadth (cm) was recorded with scale meter 

by taking average of randomly selected three 

plants. 4) The number of leaves was counted 

manually of randomly selected three plants 

and average was taken. 5) Days taken for 

flowering were counted by number of days 

taken to initiate flowers. 6) Primary branches 

per plant were recorded manually by 

computing average of randomly selected 

three plants. 7) Stem diameter (cm) was 

measured with the help of measuring tape of 

three plants and average was taken. 8) Fruit 

diameter (cm) was recorded with the help of 

measuring tape of three plants and average 

was taken. 9)Number of fruits per plant were 
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counted of three plants and average was 

computed. 10) Petiole length (cm) was 

measured with a scale meter of randomly 

selected three plants and average was 

computed. 11) Membrane Stability Index 

(MSI) % was measured according to the 

procedure [19] as mentioned, 0.1 g leaf 

samples were placed in distilled water in two 

sets. In one experiment, expose to 40°C for a 

half-hour to determine electrical conductivity 

(C1) with the help of conductivity meter. 

While in other experiment expose to 100°C 

for one hour to determine electrical 

conductivity (C2) with the help of 

conductivity meter. 12) The relative water 

contents of plant samples were measured by 

following the procedure of [20] using the 

formula (fresh weight – dry weight)/ (turgor 

weight – dry weight) × 100. 

Statistical analysis 

The recorded data was statistically analyzed 

via Fisher’s analysis of variance (ANOVA) 

technique. LSD test was used (p<0.05) to 

compare significant treatments means using 

Statistic version 8.1(Analytical Software ©, 

1985-2005) and according to [21].   

Results and discussion 

Leaf length (cm) 

More leaf length is important for maximum 

photosynthates production. The analyzed 

data regarding leaf length showed that 

vermicompost, vermi-tea and chemical 

fertilizer had significant effects on leaf 

length. Maximum leaf length was observed 

where vermi-tea was foliar applied while 

minimum leaf length was observed where 

chemical fertilizers applied and moderate 

results were obtained where vermicompost 

applied. Similar findings had been observed 

in a research work on radish performed by 

[22].  in which maximum yield had been 

observed (Table 2, Fig. 1).  

Leaf breadth (cm) 

More leaf breadth is important for maximum 

photosynthates production. More breadth 

absorbed more sunlight for photosynthesis 

because leaf area was more. The analyzed 

data regarding leaf breadth showed that 

vermicompost, vermi-tea and chemical 

fertilizer had significant effects on leaf 

breadth. Maximum leaf breadth was 

observed where vermi-tea was foliar applied 

while minimum leaf breadth was observed 

where chemical fertilizers applied and 

moderate results were obtained where 

vermicompost applied. Similar findings had 

been observed in a research work [23]. in 

which maximum growth had been observed 

(Table 2, Fig. 1).  

Number of leaves 

Leaves are the major component of plants 

making and storing green pigment 

chlorophyll which involves in the synthesis 

of glucose by a process of photosynthesis. 

The number of leaves was counted for each 

crop growth by applying vermicompost, 

vermi-tea, and chemical fertilizer. The 

maximum number of leaves were produced 

by a crop plant treated with vermi-tea and 

minimum leaves were grown by control in 

which additional growth-enhancing 

component was not added. Vermicompost 

treated crop also made larger number of 

leaves after vermi-tea. The similar findings 

had been observed in a research work [24] in 

which the maximum number of leaves had 

been observed (Table 2, Fig. 1).  

Plant height (cm) 

Plant height is important for maximum yield 

of tomato because more height the plant bear 

more fruits because fruits are starting from 

first branch to end of the plant like canopy. 

The analyzed data regarding plant height 

showed that vermicompost, vermi-tea and 

chemical fertilizer had significant effects 

plant height. More plant height was observed 

where vermi-tea was foliar applied while less 

height was observed where chemical 

fertilizers applied, and moderate results were 

obtained where vermicompost applied (Table 

2, Fig. 1). The similar findings had been 

observed in a research work on cotton 
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performed by [25] in which maximum yield 

attributes had been observed. Morphological 

parameters of tomato plant were positively 

affected by application of macro and 

micronutrients by biofertilizers such as 

vermicompost. Thus, might increase the 

chlorophyll formation, photosynthetic 

activity, nitrogen metabolism and auxin 

contents in plant. The investigation agrees 

with the findings of [26, 27]. 

Days for flowering 

Days for flowering are important for 

maximum yield of tomato because as an early 

flowering start then more time got by crop 

and increase the number of picking as it is an 

indeterminate crop. The analyzed data 

regarding days for flowering showed that 

vermicompost, vermi-tea and chemical 

fertilizer had significant effects on days for 

flowering. Less number of days for flowering 

was observed where vermi-tea was foliar 

applied while more days for flowering were 

observed where chemical fertilizers applied, 

and moderate results were obtained where 

vermicompost applied (Table 2, Fig. 1). The 

similar findings had been observed in a 

research work on cotton performed by [25] in 

which maximum yield attributes had been 

observed. Morphological parameters of 

tomato plant were positively affected by 

application of macro and micronutrients by 

biofertilizers such as vermicompost. Thus, 

might increase the chlorophyll formation, 

photosynthetic activity, nitrogen metabolism 

and auxin contents in plant. The investigation 

agrees with the findings of [26, 27].  

Primary branches per plant 

More primary branches important for 

maximum fruit-bearing. The analyzed data 

regarding primary branches per plant showed 

that vermicompost, vermi-tea and chemical 

fertilizer had significant effects on primary 

branches per plant. Maximum number of 

primary branches per plant was observed 

where vermitea was foliarly applied while 

minimum primary branches were observed 

where chemical fertilizers applied, and 

moderate results were obtained where 

vermicompost applied. The similar findings 

had been observed in a research work 

performed by [28] in which maximum 

monopodial and sympodial branches had 

been observed (Table 2, Fig. 1).  

Stem diameter (cm) 

More stem diameter is important for 

maximum plant vigor and prevent from 

lodging. The analyzed data regarding stem 

diameter showed that vermicompost, vermi-

tea and chemical fertilizer had significant 

effects on stem diameter. Maximum stem 

diameter was observed where vermi-tea was 

foliar applied while minimum stem diameter 

was observed where chemical fertilizers 

applied and moderate results were obtained 

where vermicompost applied. The similar 

findings had been observed in a research 

work on tomato performed by [29]. in which 

maximum stem diameter had been observed 

(Table 2, Fig. 1).  

Fruit diameter (cm) 

More leaf length is important for bigger size 

of fruit and its maximum weight. The 

analyzed data regarding fruit diameter 

showed that vermicompost, vermi-tea and 

chemical fertilizer had significant effects on 

fruit diameter. Maximum fruit diameter was 

observed where vermi-tea was foliar applied 

while minimum fruit diameter was observed 

where chemical fertilizers applied and 

moderate results were obtained where 

vermicompost applied. The similar findings 

had been observed in a research work on 

radish performed by [30] in which maximum 

yield had been observed (Table 2, Fig. 1).   

Number of fruits per plant 

More fruits are important for the highest 

yield. The analyzed data regarding number of 

fruits per plant showed that vermicompost, 

vermi-tea and chemical fertilizer had 

significant effects on number of fruits per 

plant as compared to control. Maximum 

number of fruits per plant were observed 
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where vermi-tea was foliar applied while 

minimum number of fruits per plant was 

observed where chemical fertilizers applied, 

and moderate results were obtained where 

vermicompost applied. The similar findings 

have been observed in a research work 

performed on tomato by [31], in which 

maximum number of fruits per plant had been 

observed (Table 2, Fig. 1). The vermi-tea 

contains total N 0.92%, total P2O5 0.74%, and 

total K2O 0.85% [32]. Vermicompost tea is 

effective amendment for plant growth and 

yield and suppression of diseases and insect 

pests [33]. It contains vitamins, amino acids, 

nutrients such as nitrogen, potassium, 

calcium, magnesium, zinc, iron, copper and 

growth regulators such as auxin and 

cytokinin [34]. 

Petiole length (cm) 

More petiole length and width are important 

for a healthy leaf that prevent the leaf from 

senescence and abscission. The analyzed data 

regarding petiole length showed that 

vermicompost, vermi-tea and chemical 

fertilizer had significant effects on petiole 

length. Maximum petiole length was 

observed where vermi-tea was foliar applied 

while minimum petiole length was observed 

where chemical fertilizers applied and 

moderate results were obtained where 

vermicompost applied. The similar findings 

had been observed in research work on 

vegetative growth of different crops 

performed by [35]. in which maximum 

growth attributes had been observed(Table 2, 

Fig. 1).  

Relative water contents 

The presence of water is important for the 

metabolic processes and photosynthesis. So, 

the efficient uptake of water by the roots has 

great importance. Here in this study the 

impact of vermicompost, vermi-tea and 

chemical fertilizer on the uptake of water 

have been studied where the effect of vermi-

tea have been observed maximum for the 

uptake of relative water contents. The 

measurement of relative water contents was 

observed minimum in the crops without 

fertilizer. The similar findings have been 

observed in a research work on radish 

performed by [36] in which maximum yield 

and relative water contents have been 

observed. In another study where increased 

relative water contents enhanced the 

production and reduced water contents 

decreased the yield (Table 2, Fig. 1) [37]. 

Membrane stability index 

Nutrients stress condition restricts the plants 

growth and minimizes the production by 

changing plant's morpho-physiological 

processes which affect membrane stability. 

In this research work the impact of different 

fertilizers on membrane stability index has 

been observed in which maximum membrane 

stability index was made by crop treated with 

vermi-tea. Chemical fertilizers and vermi-tea 

applied crops also have good membrane 

stability index while minimum membrane 

stability index was observed (Table 2, Fig. 1) 

by a crop without any fertilizer treated [38].
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Table 2. Mean sum of square of morpho-physiological parameters as influenced by different organic and inorganic amendments 

in tomato 

Mean sum 

of square 

Leaf 

length 

(cm) 

Plant 

height 

(cm) 

Leaf 

breadth 

(cm) 

Number 

of leaf 

Days for 

flowering 

Primary 

branches 

per 

plant 

Stem 

diameter 

(cm) 

Fruit 

diameter 

(cm) 

Number 

of fruits 

per 

plant 

Petiole 

length 

(cm) 

Relative 

water 

contents 

(%) 

Membrane 

stability 

index (%) 

Replication 0.12 16.33 1.82 9.00 0.33 1.58 0.19 0.64 1.75 0.01 6.58 
9.08 

 

Treatment 3.05** 572.52** 0.08** 227.77** 146.33** 135.86** 2.47** 29.98** 128.55** 0.45** 45.00** 
104.52** 

 

Error 0.04 18.11 0.10 7.77 1.66 8.36 0.06 0.67 1.30 0.04 2.58 1.19 
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Figure (1a, b, c, d, e, f, g, h, I, j, k, l). Effects of vermicompost, vermi-tea and 

chemical fertilizer on morpho-physiological characteristics of tomato 
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Conclusion 

Vermi-fertilizers and chemical fertilizer 

significantly increased all the above said 

parameters of tomato excluding days for 

flowering as compared to control but foliar 

application of 5% vermi-tea treatment 

showed maximum morphological and 

physiological performance of tomato. So, it is 

recommended the use of vermi-tea to the 

farmers for better crop production. 
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