Health Scope. 2014 December; 3(4): e14661. DOI:10.17795/jhealthscope-14661

Published online 2014 November 29. Research Article

Comparison of Vermicompost and Cow Manure Efficiency on the Growth
and Yield of Tomato Plant

Hossein Alidadi 1‘*; Ali Reza Saffari °; Damon Ketabi *; Roya Peiravi ; Ahmad Hosseinzadeh '

IHealth Sciences Research Center, Department of Environmental Health Engineering, Mashhad University of Medical Sciences, Mashhad, IR Iran

Recycle Organization of Mashhad Municipality, Mashhad, IR Iran

Health Sciences Research Center, Department of Occupational Health Engineering, Mashhad University of Medical Sciences, Mashhad, IR Iran
*Corresponding author: Hossein Alidadi, Health Sciences Research Center, Department of Environmental Health Engineering, Mashhad University of Medical Sciences, Mashhad, IR
Iran. Tel: +98-5138552610, Fax: +98-5138522775, E-mail: alidadih@mums.ac.ir

Received: September 5,2013; Revised: September 23, 2014; Accepted: September 29, 2014

Background: Vermicomposting convert waste to wealth in a safe and healthy way, because it is done by biopotential of earthworm.
Vermicompst is a good organic fertilizer that decreases environmental pollution. It contains plant growth hormones, enzymes, microbial
population, and free of small animals and harmful pathogens such as Salmonella. Application of such a microbiologically active organic
substrate may have important effects on the microbial properties of the media.

Objectives: This study was conducted to investigate the effect of different amounts of vermicompost and cow manure on germination,
growth, and yield of tomato plant, and compare them at the greenhouse of Mashhad Municipality compost plant under field conditions
in2012.

Materials and Methods: This study was laid out in a randomized complete block design with factorial arrangement and 4 replications
for each treatment. In the present study, vermicompost and cow manure were evaluated in four different dosages (250, 375,500, and 625
g/m? mixed with soil).

Results: The analysis of the variance results revealed that the effect of the type and amount of fertilizers on tomato yield was significant
at1% level. The results of this study showed that using the vermicompost dosage to cow manure of 500 g/m? could significantly increase
the tomato yield.

Conclusions: The vermicompost as a potential source of plant nutrients for sustainable tomato production can reduce health and

environmental problems.
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1. Background

With growth and development of the communities,
the amount of urban solid waste increases, which is
nowadays considered one of the serious problems for hu-
mans’ life; because increasing use of chemical fertilizers
and pesticides in agricultural ecosystems have created
numerous and important problems such as food chain
disruption, destruction of soil resources, and resistance
of pests to pesticides. Organic fertilizer production and
application and the use of biological control methods
aid in solving many agriculture problems. Among avail-
able methods, using an appropriate one like composting
organic materials for biological fertilizer production has
been welcomed extensively (1).

One of the best techniques for composting is vermicom-
post, by using a suitable earthworm species like Eisenia
fetida. Vermicompost is the waste of worms feeding from
solid waste, plant waste, and such additives as manures
(2,3). Vermicompost is a nutrient-rich, microbiologically-
active organic amendment that results from the interac-
tions between earthworms and microorganisms during

the breakdown of the organic matter. It is a stabilized,
finely divided peat-like material with a low C:N ratio, high
porosity, and high water-holding capacity, in which most
nutrients are present in forms that are readily taken up
by plants. The most important benefit of vermicompost
is its diverse and high microbial population. Its other
benefits are as follows: good organic fertilizer, decreas-
ing environmental pollution, and detoxifying some toxic
chemicals. Recently, using vermicompost has increased
because of these benefits and many researches are car-
ried out to optimize them (4). Waste of worms often con-
tains nitrogen, phosphorus and potassium 5 to 11 times
more than the bare soil (5).

Tomato is an annual plant with a special importance
owning to its extensive industrial and edible uses. Toma-
to is used in different ways: freshly used in salad; in the
caterings; or in the food processing plants for producing
canned pickles, sauce, juice, flour, and most importantly
tomato sauce. This plant is of considerable importance
in industry because of its role in employment and added
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value. Its economic importance is being augmented day
by day so that many farmers have allocated a large part
of their farms for cultivation and nurturing of this im-
portant plant (6). In a study, the effects of different ratios
of compost produced from municipal solid waste were
evaluated regarding their physical and chemical charac-
teristics as well as level of heavy metals in soil and tomato
organs. It showed that the presence of compost led to an
enhancement in pH, electrical conductivity, and density
of growth medium in soil and amount of heavy metals
in plant and soil (7, 8). Investigating the effect of vermi-
compost and phosphorus on morphological properties
of tomato seedling (length of the internode, amount
of chlorophyll, leaves area and dry weight of the shoots
and roots) and absorption rate of nitrogen, phosphorus
and potassium, revealed that all the mentioned param-
eters were significantly influenced by the vermicompost.
The characteristics such as length of the internode, leaf
area index (LAI), dry weight of root, and absorption of
macroelements were significantly affected by the inter-
action of vermicompost and phosphorus which was not
significant for other elements (9, 10). In all cases, applica-
tion of biological fertilizers increases the absorption rate
of these elements compared with the control group. In
most cases, the best results were obtained using the ver-
micompost (11, 12).

2. Objectives

This study was conducted to investigate the effect of
different concentrations of vermicompost and cow ma-
nure on germination, growth, and yield of tomato plant.

3. Materials and Methods

In order to evaluate the vermicompost fertilizer and
animal manures efficiency on arboreal tomato product
and to compare these two fertilizers, an experiment was
designed with 3 treatments; each of them was repeated 4
times and performed in the greenhouse of organic fertil-
izer factory of Mashhad in February 2012. The factors of
this study were as follows: 2 types of fertilizers contain-
ing vermicompost and cow manure (F1 and F2 respective-
ly), and 4 different concentrations of fertilizers: 250, 375,
500,and 625 g/m?(ql, q2, q3, and q4 respectively). At first,
vermicompost with the above ratios, was mixed with soil
on plots with an area of 1 m? and at a depth of 15 cm; on
the opposite side manure was mixed with soil with the
same ratios, plots, and depth. Before performing the ex-
periment, both types of the fertilizers were chemically
analyzed in the laboratory of the Mashhad compost fac-
tory. In each plot, two seeds of arboreal tomato were cul-
tivated, being separated from each other with a distance
of 30 cm. All the intervening factors, including irrigation,
temperature, moisture, light, combating pests, diseases,
and weeds were similar for all the treatments during the
germination period.

The temperature range and relative humidity of the

greenhouse was maintained at 18°-29°C and 70%, respec-
tively, for pollination of the plants. During fruiting of
the plants, with the aim of preserving healthy and high
quality fruits, the small and malformed fruits were re-
moved and only 4 to 5 of the best fruits were preserved.
During the experiment, no other fertilizer was applied as
nutritional supplement in order to examine the effect of
the used fertilizers. For fighting against mildew disease
of tomato, the infected leaves were removed. To fight off
the weeds, hand weeding was performed. Cultivation of
the plants was done early in March. The first harvest of
the plants (the ones consuming the cow manure) was
conducted on 30th April 2012. Data were analyzed by SPSS
software and variance analysis. A P value < 0.01 was con-
sidered statistically significant.

4.Results

Table 1 summarized the results of chemical analysis
of the field soil, vermicompost, and cow manure used
in study. Table 2 summarized the results of the variance
analysis of the tomato yield. As it is observed, the effect of
fertilizer type and amount was significant at 1% level. In
the present study, harvesting the plants was carried out
in 3 stages and the yield of each plant for every fertilizer
treatment was weighed discretely. In the first harvest,
yield of the plant fed with manure was more than yield
of the plants fed with vermicompost, which is most likely
related to increasing plant photosynthesis. In the second
and third harvest, yield of the plants treated with vermi-
compost was more than yield of the plants treated with
the manure. Figure 1 illustrates the yield of each plant
(kg) in different harvests.

Table 1. Chemical Analysis of Field Soil, Vermicompost and Cow
Manure 2

Factors Field Soil Vermicompost Cow Manure
Humidity, % 50 54 55.2

PH 7.7 7.49 7.66

EC, ms/cm 118 1.48 0.7
Organic carbon 59 45.2 36.9
TVS, % 15 21 81.9

N 1.1 1.32 1.4

K 1 13 0.9

Na 0.5 0.8 0.4
C:Nratio 13.6 15.9 263

@ Data are presented as % of Ts.

As it is observed, in the treated plant with manure, the
first harvest growth rate relative to the second harvest
was 39.96% and the second harvest relative to the third
one was 6.85%, while in the treated plants with vermicom-
post, the growth rate of the first harvest relative to the
second one was 62.74%, and the second harvest relative to
the third one was 12.71%. Alteration of the physical prop-
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erties of soil and the ability of the plant to have access to
the nutrients may be possible reasons for the observed
increase in the function and growth of the plants treated
with vermicompost. Figure 2 illustrates the amount of
yield of each plant in the presence of different dosages
of fertilizer. Figure 3 illustrates the yield rate of the plants
fed with 4 different dosages of fertilizers in the first har-
vest.

In the second and third harvest, as time passed and a
large part of the stabilized nutrients in the fertilizers

were released and consumed by the plants, the yield rate
showed an increase, which was equal in both treatments
in fertilizer dosages of 250 and 375 g/m? and were in de-
fined range. Figure 4 and 5 illustrate the yield rate of the
plants fed with 4 different dosages of fertilizers in the sec-
ond and third harvest. Increase in total yield of tomato
can be ascribed to the improvement of soil nutrients
and, to some extent, improvement in the quality of soil
structure following application of vermicompost. Figure
6 shows the total yield rate.

Table 2. The Results of Variance Analysis of Yield of Greenhouse Tomatoes (kg/m?)

Source Degree of freedom The First Harvest The Second Harvest The Third Harvest Total Yield, kg.m?
Block (replication) 2 100.416 13.625 2 17.9166P 611252
Type of fertilizer (A) 1 26.666 P 15.0416 2 22.04166 2 481666 2
Amount of fertilizer (B) 3 18.055 2 11.85972 733752 54.8555
AxB 3 500.0P 28.194P 15.2777 27.7787
Error 14 24.22 12.9166 15.5357 46.4880
2 Significant variation in 1%.
Non-significant variation.
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Figure 2. Yield Rate of One Plant After Treatment With Two Different Fer-
tilizers

Figure 4. Yield Rate of the Plants in the Second Harvest Stage
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Figure 5. Yield Rate of the Plants in the Third Harvest Stage
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Figure 6. Total Yield Rate Tomato in Application Two Different Fertilizers

5. Discussion

Among the physical properties of vermicompost, water
absorption is of high importance. Therefore, the more
moisture, ventilation, and presence of nutrients, the bet-
ter yields the plant can have. Yield of the plants fed with
vermicompost dosages of 500 g/m? increased, which
may be the result of higher absorption of the nutrients
and better feeding of the plant. It seems that earthworms
have a role in enhancement of the solubility of the min-
eral iron or its maintenance in absorbable form in the
fertilizer and contribute to the production of vermicom-
post (3, 5). Vermicompost can reduce health and environ-
mental problems. Vermicompost has detoxifying ability,
thus its cultivation products are safe. Also, vermicompost
is safe for farmers (4). In this regard, yield of the plants
treated with cow manure dosage of 500 g/m? decreased,
which is probably due to its high pH relative to the ver-
micompost fertilizer. The reason is that the absorption of
ferrous and zinc metals by the plant decreases when the
pH increases to 0.3.

The increase in product of the plants treated with ma-
nure was regularly maintained, but in the treated plants
with vermicompost a reverse outcome was observed and
the product of the plants decreased using the fertilizer
dosage of 625 g/m?. It may be due to an increase in the
concentration of the elements dissolved in the soil after
using 625 g vermicompost, which leads to a reduction in
activity of microorganisms of soil and affects the absorp-
tion rate of micronutrients by the plant (13).

Hence, the results of the present study show that vermi-
compost dosage of 500 g/m? can significantly increase
the product of tomato plants. The results are in consis-
tent with the results of Najar and Khan which was 600
g/mZ2. This study suggests that the vermicompost is a po-
tential source of plant nutrients for sustainable tomato
production (1, 14).
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