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Vermicompost contains plant nutrients including N, P, K, Ca, Mg, S, Fe, Mn, Zn, Cu and B, the uptake of 
which has a positive effect on plant nutrition, photosynthesis, the chlorophyll content of the leaves and 
improves the nutrient content of the different plant components (roots, shoots and the fruits). The high 
percentage of humic acids in vermicompost contributes to plant health, as it promotes the synthesis of 
phenolic compounds such as anthocyanins and flavonoids which may improve the plant quality and act 
as a deterrent to pests and diseases. 
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INTRODUCTION  
 
Intensive crop production including vegetables by using 
inorganic fertilizers in South Africa has led to increased 
yield at the expense of environmental degradation. 
However, environmental degradation due to intensive use 
of agrochemicals in crop production has created greater 
interest in the use of vermicompost to supply necessary 
mineral elements to produce organically grown fruits, 
vegetables and livestock of a high nutritional value, while 
recycling all wastes, thus minimizing contamination of 
soils and waterways (Follet et al., 1981; Matson et al., 
1997). Vermicomposts are products of a non-thermophilic 
biodegradation of organic materials through interactions 
between earthworms and microorganisms (Aira et al., 
2002; Sallaku et al., 2009). Some of these earthworms 
include Eisenia fetida, Lumbricus rubellus, Amyanthes 
diffrigens and Eudrillus engineac (Nagavalemma et al., 
2004).  These  earthworms  improve  the  soils’   physical,  
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chemical and biological conditions for plant growth and 
nutrient uptake. The accelerated decomposition of plant 
litter and organic matter by these organisms improve soil 
fertility by releasing mineral elements in the forms that 
are available for uptake by plants (Curry, 1987). 
Vermicompost are materials characterized by high 
porosity, aeration, drainage, water holding capacity and 
microbial activity (Edwards and Burrows, 1988; Edwards, 
1998; Atiyeh et al., 1999, 2000).  

Vermicompost is made up primarily of C, H and O, and 
contains nutrients such as NO3, PO4, Ca, K, Mg, S and 
micronutrients which exhibit similar effects on plant 
growth and yield as inorganic fertilizers applied to soil 
(Singh et al., 2008). Similarly, vermicompost contains a 
high proportion of humic substances (that is, humic acids, 
fulvic acids and humin) which provide numerous sites for 
chemical reaction; microbial components known to 
enhance plant growth and disease suppression through 
the activities of bacteria (Bacillus), yeasts 
(Sporobolomyces and Cryptococcus) and fungi 
(Trichoderma), as well as chemical antagonists such as 
phenols and amino acids (Nagavalemma et al., 2004).  

Soils amended with these products have  the  ability  to  



 
 
 
 

Table 1. Examples of nutrient content in vermicompost, 
compared with farm yard manure.  
 

Nutrient*  Vermicompost Farmyard manure 

N (%) 1.6 0.5 
PO (%) 0.7 0.2 
KO (%) 0.8 0.5 
Ca (%) 0.5 0.9 
Mg (%) 0.2 0.2 
Fe (ppm) 175.0 146.5 
Cu (ppm) 5.0 2.8 
Zn (ppm) 24.5 14.5 
Mn (ppm) 96.5 69.0 
C:N Ratio 15.5 31.3 

 

*These values are subject to variation depending on the type of 
organic waste. Source: Punjab State Council for Science and 
Technology (2010). Available online at: 
http://agri.and.nic.in/vermi_culture.htm. 

 
 
 
retain moisture, improve soil structure and cation 
exchange capacity, have a higher rate of plant growth 
hormones and humic acids, higher microbial population 
and activity, and less root pathogens or soil borne 
diseases (Hoitink, 1980; Tomati et al., 1988; Alvarez et 
al., 1995; Domininguez and Edwards, 1997; Subla et al., 
1998; Muscolo et al., 1999; Carpenter-Boggs et al., 2000; 
Atiyeh et al., 2002; Arancon et al., 2003a; Postma et al., 
2003; Perner et al., 2006) and overall improvement in 
plant growth and yield (Kale et al., 1992; Arancon et al., 
2003b, 2004). 

Various forms of organic matter can be used for 
vermicomposting, including animal manure, wastes from 
manufacturing industries e.g. paper, sugar cane or cotton 
residues, kitchen and agricultural wastes, as well as 
municipal wastes of organic origin (Alves and Passom, 
1997; Atiyeh et al., 1999; Kamergam et al., 1999; Kiehl, 
2001).  The nutritional value of the vermicompost is 
however dependent on its origin. Golchin et al. (2006) 
reported that vermicomposted animal manures tend to 
have a higher nutritional status, compared with that 
derived from organic municipal waste. For example, 
vermicompost produced from cattle and pigs manure as 
well as food wastes increased the rate of germination, 
growth and flowering of a range of ornamental and 
vegetable seedlings compared with vermicompost from 
other sources (Atiyeh et al., 2000a, b, c). Compared with 
farm yard manure (Table 1), vermicompost have been 
reported to have between 40 to 60% higher levels of 
humic substances and are superior in quality than 
conventional composts (Dominguez et al., 1997). 

Soil is generally considered fertile when it has good 
physical structure, balanced nutrients and sufficient biotic 
activity (Mader et al., 2002). The absence or imbalance of 
any one of these acts as a limiting factor and affects plant 
growth.  A   good   soil   consists   of  50  to  70%  mineral  
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particles, 30 to 50% pore spaces (containing water and 
air) and 5 to 15% organic matter (Prasad and Power, 
1997). Under normal circumstances, plants are able to 
access the nutrients required from the soil.  However, 
continuous extensive cropping without adequate nutrients 
replenishment depletes the soil nutrient levels, 
particularly N, P, K and Ca (Conradie and Saayman, 
1989; Ndakidemi and Semoka, 2006) which are taken in 
relatively large amounts by the plants compared with 
micronutrients (Follet et al., 1981; Marschner, 1995). In 
the soil, plants obtain nutrients from different sources, 
including the soil reserves, crop residues, vermicompost, 
synthetic and organic fertilizers. These nutrients are 
essential for plant growth and development and their 
deficiency may result in poor plant growth (Matson et al., 
1997; Cakmak, 2002; Welch, 2002). Therefore, in a 
commercial horticultural environment such as those 
involving the production of vegetables, a continuous 
supply of both macronutrients (that is, N, P, K, Ca, Mg, 
S), and micronutrients (Fe, Cu, Zn, Mn, Mo, B) is crucial 
to a successful harvest.   

Nitrogen plays a significant role in photosynthesis, cell 
division and differentiation, growth and somatic 
embryogenesis, chlorophyll (Chl) content, rubisco activity, 
electron transport rate, photosynthetic rate, anthocyanin 
production and is an important component of proteins 
required for the metabolic processes that take place 
during plant growth (Chaplin and Westwood, 1980; 
Novoa and Loomis, 1981; Mordhorst and Lorz, 1993; 
Guidi et al., 1998; Jain et al., 1999).  Phosphorous also 
plays a role in increasing water-use efficiency (WUE), a 
critical factor for plant productivity in drier climates 
(Vance, 2001; Wittenmayer and Merbach, 2005), 
improves leaf expansion, axillary bud growth and shoot 
canopy, improved photosynthetic surface area and 
carbohydrate utilization (Ahloowalia et al., 2004). 
Potassium is a nutrient that plays a role in many physio-
logical processes essential for plant growth, including the 
maintenance for plant water balance and protein 
synthesis (Fenn, 1940).  

The effect of humic substances is more prominent in 
stimulating root respiration, formation and growth. These 
results in increased efficiency of the rooting system which 
in turn improves upper growth; including the shoots, 
leaves, flowers and fruit (Atiyeh et al., 2002). The use of 
vermicompost which constitute greater amounts of humic 
substances has also produced significant improvements 
in germination rates. It has been hypothesized that the 
increases in growth, flowering and crop yields are due to 
earthworms as they increase microbial populations that 
produce plant growth hormones (Paterson, 2003). These 
in turn become adsorbed on to the humates produced 
during the vermicomposting process (Edwards and 
Arancon, 2004). This review intends to report the 
potential of vermicompost to improve plant growth and 
development, nutrient composition and accumulation of 
metabolites such  as  phenolic  compounds  in  vegetable  
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crops. 
 
 
Possible contribution of vermicompost on nutrient 
composition of plants 
 
In order to produce a good crop, macronutrients available 
in the soil should be in the range of N (0.1 to 0.5%), P 
(0.08 to 0.5%), K (1.5 ti 3.0%) (Dutta, 2005). Adequate P 
is characterized by improved crop quality, increased root 
growth and earlier crop maturity (Grusak and 
DellaPenna, 1999). Although macronutrients such as Ca 
and Mg are used in smaller amounts, they are just as 
important to profitable crop production as the N, P and K. 
Exchangeable Ca in soils range 12 to 75% of CEC 
whereas exchangeable Mg in soils range 4 to 20% of 
CEC (Eckert and McLean, 1981). Magnesium is involved 
in numerous physiological and biochemical processes 
activating more enzymes than any other mineral nutrient, 
thus, making a significant contribution to plant growth and 
development (Epstein and Bloom, 2004). Calcium plays 
an important role in a wide range of physiological and 
biochemical processes in plants including the 
adjustments of ethylene responses in plants (Zhang et 
al., 2002), fruit ripening (Ferguson, 1984), flower 
senescence and flower abscission (Glenn et al., 1988). 
Micronutrients such as Fe, Cu, Zn, Mn, Mo and B assist 
in the formation of chlorophyll, cell division and growth, 
carbohydrate formation, as well as the maintenance of 
the plant’s enzyme system (Follet et al., 1981). 
Therefore, the type of organic or inorganic fertilizers used 
in agriculture with different quantities of macro and 
micronutrient has a significant effect on the nutrient value 
of the plants consumed.   

It has been confirmed that vermicompost has the 
capacity to supply both macro and micronutrients in the 
soil for optimum plant growth (Harris et al., 1990). These 
plant nutrients are adsorbed on the humic acid molecules 
and are released slowly and gradually into the soil 
solution and made available for plant growth and 
development processes (Senesi, 1992; Arancon et al., 
2005; Guiterrez-Miceli, 2007). Numerous reports have 
indicated that slow and gradual release of N through 
vermicompost increased the concentration of carotene in 
a wide range of fruits and vegetables, including carrots 
(Cserni and Prohaska, 1987; Mozafar, 1993). It was also 
reported that the increased N, P and K content of the 
leaves of tomato plants was due to foliar application of a 
liquid extract from vermicompost (Tejada et al., 2007). 
Additionally, the significant increase in yield and fruit 
quality of tomatoes was attributed to improved uptake of 
N, P and K from vermicompost as well as increased 
chlorophyll production in the leaves (Tejada et al., 2007).  
In another study, Tejada and Gonzalez (2006) found that 
increased macronutrients in the leaves of rice and maize 
were due to foliar application of vermicompost extracts 
high in humic substances. Gutierrez-Miceli (2007),  found  

 
 
 
 
that leachate derived from vermicompost was the most 
important factor affecting sorghum (Sorghum bicolor L.) 
growth, with a marked effect on the total N, P and K 
content of the plant. Similarly, Sanchez-Conde and 
Ortega (1968) reported that plant assimilation of N and P 
increased when amended with liquid humic acid, while 
the uptake of K decreased. In agreement with the 
previous findings, Baldatto et al. (2009) established 
significant accumulation of N, P, K, Ca and Mg in the 
roots, shoots and leaves as a result of the application of 
humic acids derived from vermicompost. The ability of 
humic substances to interact with both macro and 
micronutrients was ascribed to their higher contents of 
oxygen containing functional groups such as carboxyl 
(COOH), hydroxyl (OH), and carbonyl (C=O) (Senesi, 
1992). 

Nutrients in vermicompost are present in readily 
available forms for plant uptake; e.g. NO3, exchangeable 
P, K, Ca and Mg (Edwards and Burrows, 1988). Better 
plant growth and yield of different crops have been 
reported when vermicompost was combined with artificial 
fertilizer in a certain ratio. Senthilkumar et al. (2004) 
found that vermicompost ± NPK fertilizers significantly 
enhanced Rose sp growth, yield and quality over the 
control, especially when used in combination. Plant 
available N, P and K were higher in plots supplied with 
both vermicompost and NPK fertilizers (Senthilkumar et 
al., 2004). Results from a study conducted by Premuzic 
et al. (1998) revealed that the fruit of tomato plants grown 
on vermicompost contained significantly more Ca and 
vitamin C but less Fe compared with those grown in a 
hydroponics medium with inorganic fertilization. Plant 
tissue analysis revealed that total extractable N, P, K and 
Fe were highest in petunia (Petunia hybrida L.) plants 
grown in the 60% vermicompost medium compared with 
those grown in the 60% peat medium. However, Cu and 
Mn concentrations in petunia plants grown in 
vermicompost media were significantly (P<0.05) lower 
than for those grown in the control medium (Chamani et 
al., 2008). The yield of pea (Pisum sativum L.) was higher 
with the application of vermicompost at a rate of 10 tha-1 
along with recommended N, P and K compared with 
when these fertilizers were applied alone (Reddy et al., 
1998). Kumari and Ushakumari (2002) reported that 
treatment with enriched vermicompost was superior to 
other treatments for the uptake of N, P, K, Ca and Mg by 
cowpea (Vigna unguiculata L. Walp). In another study, 
Sainz et al. (1998) reported that addition of vermicompost 
to soil resulted in increased mineral contents in the 
substrate and higher concentrations of P, Ca, Mg, Cu, Zn 
and Mn in shoot tissues of red clover and cucumber. 
Similarly, combining fertilizer with vermicompost 
increased the uptake of N, P, K and Mg by rice (Oryza 
sativa L.) and highest N uptake was obtained at 50% of 
the recommended fertilizer rate applied with 10 tha-1 
vermicompost (Jadhav et al., 1997). In a field experiment, 
vermicompost   application   along  with  fertilizer  N  gave  



 
 
 
 
higher dry matter (16.2 gplant-1) and grain yield (3.6 tha-1) 
of wheat (Triticum aestivum L.). Similar results were 
obtained with the application of vermicompost to other 
field crops such as sorghum (Sorghum bicolor L.) and 
sunflower (Helianthus annuus L.) (Devi and Agarwal, 
1998; Devi et al., 1998; Patil and Sheelavantar, 2000). 

Plants fertilized with vermicompost have shown greater 
ability to assimilate essential macro and micro nutrients, 
and resulted into improved root development (Edwards 
and Burrows, 1988; Werner and Cuevas, 1996; Atiyeh et 
al., 2001; Arancon et al., 2006). Research efforts should 
focus on the influence of vermicompost from different 
sources on nutrient availability and nutritional gains in 
different vegetables in which aerial, floral, seeds or roots 
are major components consumed. Furthermore, testing of 
vermicompost samples for their nutrient constitution 
before their use is of paramount importance as will 
provide information on the nutrient quantities and hence 
justifying their use.  
 
 
The effect of vermicompost on the composition of 
phenolic compounds in the plant 
 
Phenolic compounds occur as secondary metabolites in 
all plant species and they are generally characterized by 
a benzene ring and one hydroxyl group (Antolovich et al., 
2000; Kefeli et al., 2003). These phenolics are divided 
into several main groups and include flavonoids and 
anthocyanins. Flavonoids and anthocyanins are known to 
be synthesized in specific tissues at defined times in 
response to various environmental factors, such as 
nutrient stress, pests and diseases, light, UV irradiation,  
temperature and wounding (Christie et al., 1994, Dixon 
and Pavia, 1995). The presence of these compounds in 
many types of edible fruits and vegetables in modern 
diets provide natural pigmentation and possess a wide 
range of antioxidant protection and therapeutic benefits to 
human health, including potent cardio protective, 
neuroprotective, anti-inflammatory and anti-carcinogenic 
properties (Miller et al., 1998; Kahkonen et al., 1999, 
Duthie et al., 2003; Hu, 2003; Heber, 2004; Juranic and 
Zizak, 2005). However, the value of these compounds 
relies on the conditions under which the plants are grown. 
Research evidence has shown that the amounts of 
phenolic compounds from plants grown under organic 
conditions are higher than those grown under non-
organic conditions (Grusak and DellaPenna, 1999; Dixon, 
2001; Asami et al., 2003). In their study, Asami et al. 
(2003) found that total amounts of phenolic substances 
were higher in strawberries (Fragaria ananasa, var. 
Chandler) and corn (Zea mays) grown organically than 
those grown with inorganic fertilizers. The levels of total 
phenolics from the corn samples grown by sustainable 
methods were 58.5, 40.7 and 58.4% higher than those of 
conventionally grown samples. The observed higher total 
phenolic  compounds  could  be  due  to  the  increase  in  
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environmental stress to the plants as little or no 
pesticides and synthetic fertilizers were applied to assist 
in plant growth (Asami et al., 2003). 

As the phenolics also provide color, taste and aroma to 
the fruit (Hattenschwiler and Vitousek, 2000) they are 
essential in food production, as these are a prerequisite 
to the marketability of the crop and consumer 
acceptability.   

A consistently higher levels of total phenolics was also 
observed in plants grown under vermicompost fertilization 
compared with those grown under Osmocote fertilization 
and this was attributed to a slow and gradual release of 
plant-available nutrients from vermicompost or 
organically grown crops relative to Osmocote or those 
grown using conventional agricultural practices (Wang 
and Lin, 2002; Asami et al., 2003; Pant et al., 2009). In 
some other studies, it was reported that a higher level of 
antioxidant capacity of a leafy vegetable was partly 
associated with accumulation of higher levels of phenolic 
compounds in plant tissue (Dixon and Paiva, 1995; Zhao 
et al., 2007). The higher levels of total phenolics 
observed under vermicompost would probably explain 
why plants grown under vermicompost had fewer attacks 
by arthropod pests, and better resistance to disease 
compared with plants that receive inorganic fertilizers 
(Haukioja et al., 2002; Rao, 2002; Edwards et al., 2004; 
Vinken et al., 2005; Arancon et al., 2007). Surely, these 
phytochemicals form part of the natural plant defense 
system against infection and microbial invasions 
(Ndakidemi and Dakora, 2003; Makoi and Ndakidemi, 
2007; Edwards et al., 2009). Clearly, there is a huge 
potential in the use of vermicompost as it can play roles 
not only on the natural plant defense system, but also for 
human health benefits. However, more understanding is 
required on the proper rate of vermicompost application 
with or without inorganic fertilizers for maximum and 
effective phytochemicals production for plant defense and 
improved quality of the edible parts. Equally important is 
the understanding of how vermicompost application 
should be manipulated to increase the metabolism of 
phenolic compounds sufficiently enough to improve the 
color and nutritional quality of the plants and the 
antioxidant activity of their edible or medicinal products 
for the benefits of the food industry. 
 
 
Effect of vermicompost on photosynthesis and 
chlorophyll production  
 
Photosynthesis is a process which provides the energy 
necessary for plant growth and reproduction.  Chlorophyll 
represents the principal class of pigments responsible for 
light absorption and photosynthesis. Photosynthesis 
however, is a complex process that is sensitive to 
environmental factors such as macro and micro nutrients 
(Chapin, 1980; Marschner, 1995). Nutrients such as N, P, 
K, Mg, Fe and  Cu,  which  are  readily  available  through  
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vermicompost are used in the formation of chlorophyll 
which is required for light harvesting and subsequent 
conversion into chemical energy via photoassimilation 
(Tanaka et al., 1998). For example, N enhances CO2 
fixation (Evans and Terashima, 1988; Tan and Hogan, 
1995). Between 6 and 35% of the total Mg is bound to the 
chlorophyll and plays a major role in photosynthetic CO2 
fixation (Scott and Robson, 1990; Fischer and Bremner, 
1993). Iron affects the synthesis of chlorophyll precursor 
S-aminolevulinic acid, thus, playing an important role in 
chlorophyll biosynthesis (Pushnik and Miller, 1989). 
Copper is part of plastocyanin protein responsible for 
electron transmission during photosynthesis process 
(Ayala and Sandmann, 1989). Phosphorus and K are 
also essential in several biochemical activities including 
photosynthetic CO2 fixation, respiration, cell division, 
maintenance of high pH of chloroplast stroma, stomata 
conductance, water regulation and transport as well as 
protein synthesis (Humble and Raschke, 1971; Fang et 
al., 1995). Deficiency of these plant nutrients may deter 
the formation of chlorophyll resulting in chlorotic leaves 
(Dutta, 2005). Such chlorotic leaves are not able to 
harvest and convert light energy into the chemical energy 
required by the plant for photosynthesis process. 

It is well established that inadequate levels of any 
mineral nutrient in the growth media may limit 
photosynthesis due to their involvement in chlorophyll 
formation and carbohydrate synthesis (Dinauer, 1969; 
Lambers et al., 1998).  All of the biochemical processes 
of photosynthesis depend on nitrogenous compounds 
which provide the basis for all the reactions that take 
place inside the chloroplast, including chlorophyll, 
proteins and enzymes required for the photosynthesis 
process (Givnish, 1986). 

There are different opinions as to whether 
vermicompost actually increases the chlorophyll content 
of the leaves. For example, Asiegbu and Oikeh (1995) 
reported that chemical fertilizers were more efficient in 
the short term. A study by Alam et al. (2007) on the effect 
of vermicompost and N, P, K and S fertilizers on the 
growth and yield of red amaranth (Amaranthus cruentus), 
showed that chemical fertilizers were more efficient in the 
first four weeks of application suggesting that the 
vermicompost may have taken at least four weeks to 
have a more favorable effect on plant growth.   

Berova and Karanatsidis (2009) observed increased 
photosynthetic pigments and leaf gas exchange in red 
chilli (Capsicum annum L.) due to application of 
vermicompost. In a separate study, Golchin et al. (2006) 
reported that leaf area index (LAI) and chlorophyll content 
of the leaves of pistachio (Pistacia vera L.) seedlings, as 
well as the photosynthesis rate were better in 
vermicompost treatments relative to the treatments 
without vermicompost. Similarly, apart from the increased 
leaf area and photosynthetic pigments in a red pepper (C. 
annuum L.) cultivar (Buketen 50), the speed of the net 
photosynthesis   was   33%   higher   in   treatments   with 

 
 
 
 
vermicompost compared with the control plants (Berova 
and Karanastidis, 2008). During an experiment on the 
response of pineapple (Ananas comosus) to applications 
of humic acid derived from vermicompost, Baldatto et al. 
(2009), found a distinct increase in the levels of 
photosynthetic pigments and a significant increase in the 
ratio of chlorophyll a and chlorophyll b relative to the 
control.  In an experiment involving beans, it was 
observed that addition of 8.2% w/w vermicompost/soil 
induced the largest increase in chlorophyll content in the 
leaves of common bean (Phaseolus vulgaris L.) plants 
(Fernéndez-Luqueño et al., 2010). Results from another 
study showed that perennial ryegrass (Lolium perenne L.) 
grown in soils amended with 10 to 20% vermicompost 
increased chlorophyll content compared with plants from 
un-amended soils (Cheng et al., 2007). It is therefore 
worth establishing if improvement of soil nutrient via 
vermicompost of different rates will enhance the 
chlorophyll production and photosynthetic activity in 
selected vegetable crops.   
 
 
Possible effects of vermicompost on plant growth 
 
Optimum plant growth and development is important for 
greater final dry matter and yields. In order to achieve 
this, sufficient amounts of nutrients should be applied to 
the soil through inorganic and organic sources. 
Vermicompost for example, an organic source of plant 
nutrients, contains a higher percentage of nutrients 
necessary for plant growth in readily available forms 
(Nagavallemma et al., 2004; Table 1). As a result, 
vermicompost has a potential for improving plant growth 
and dry matter yield when added to the soil (Atiyeh et al., 
2000; Zaller, 2007). Studies have shown that 
vermicompost plays a major role in improving growth and 
yield of different field crops, including vegetables, flowers 
and fruit crops. For example, the application of 
vermicompost gave higher germination (93%), growth 
and yield of mung bean (Vigna radiate L.) compared with 
the control (84%) (Nagavallemma et al., 2004). In a study 
involving a wide range of vegetable and ornamental 
seedlings, result showed earlier and better germination in 
a vermicompost compared with control (Edwards, 1998b; 
Gutierrez-Miceli et al., 2007).  

Furthermore, comparing biodigested slurry and 
vermicompost, Karmegam et al. (1999) and Karmegam 
and Daniel (2000) showed that the fresh and dry matter 
yields of cowpea (Vigna unguiculata L.) were greater 
when soil was amended with vermicompost. 
Furthermore, the yield of pea (P. sativum L.) was also 
higher when vermicompost was applied at a rate of 10 
tha-1 along with recommended N, P and K than with these 
fertilizers applied alone (Reddy et al., 1998). It was also 
reported that application of different levels of 
vermicompost to Chrysanthemum chinensis resulted in 
increased fresh weight of flowers, number of  flowers  per  



 
 
 
 
plant (26), flower diameter (6 cm) and yield (0.5 tha-1) 
with the application of 10 tha-1 of vermicompost (Nethra 
et al., 1999). Vermicompost applied at a rate of 5 tha-1 
have also been reported to significantly increase yield of 
tomato (L. esculentum L.) (5.8 tha-1) in farmers’ fields 
compared with control (3.5 tha-1) (Nagavallemma et al., 
2004). Vadiraj et al. (1998) reported that application of 
vermicompost produced herbage yields of coriander 
(Coriandrum sativum) cultivars that were comparable to 
those obtained with chemical fertilizers. 

Vermicompost and its components has also shown to 
benefit plant growth in poor light textured soils which was 
attributed to high rate of N mineralization as a result of 
high cation exchange capacity (CEC), slow and gradual 
release of N with minimum losses due to leaching (Harris 
et al., 1990).  For example, in the poorer sandy soils of 
the Western Cape (South Africa) where root vegetables 
such as carrots (Daucus carota) are an important 
agricultural crop, the use of vermicompost could make 
these soils more productive over a longer period, thus 
enhancing its potential to support plant growth. Research 
has revealed that application of vermicompost enhanced 
plant growth and development, root initiation and root 
biomass and this was attributed to the organisms 
essential for maintaining vigorous plant growth capable of 
withstanding environmental stress (Tomati et al., 1987; 
Edwards, 1998b; Atiyeh et al., 2002; Bachman and 
Metzger, 2008).  

There is also evidence that humic acids extracted from 
vermicompost stimulated increase in the number of roots, 
giving the plant ability to scavenge nutrient from the 
growing environment for growth and development 
(Alvarez and Grigera, 2005). For example, humic acids 
derived from leonardite and peat were found to increase 
root mass of Kentucky bluegrass (Poa pratensis L.) by 
73% and root strength by 34% (Ervin et al., 2008). 
However, the humic acid applications did not increase 
shoot tiller density or the visual quality of the grass (Ervin 
et al., 2008). O’Donnel (1972) and Eyheraguibel et al. 
(2007) established that plants treated with humic 
substances exhibited an increased number of lateral 
roots compared with the control. The increased lateral 
roots in humic treatments relative to the control was 
ascribed to the presence of the phytohormone auxin in 
the humic substances, which played a key role in the 
initiation and emergence of lateral roots as well as 
regulating lateral root development (Blakely et al., 1982; 
Laskowski et al., 1995; Casimiro et al., 2001; Bhalerao et 
al., 2002). In maize (Z. mays L.) plants for example, the 
elongation and proliferation of secondary roots due to the 
phytohormone auxin in the humic substances resulted in 
increased total length and root surface area (Canellas et 
al., 2002). It is worth testing if a similar trend can be 
repeated in root vegetable crops, in which root organ is 
the main component consumed. More studies are 
therefore required to ascertain the physiological 
contribution    and    function(s)    of     humic    acid   from  
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vermicompost on different vegetable crop components 
viz: roots, shoots and seeds. 

Plant growth and development is affected by the rates 
of the vermicompost applied to the soil which are in turn  
affected by agro-climatic conditions of the growing 
environment (Atiyeh et al., 2000c). For example, 
vermicompost applied at a rate of 25% improved stem 
length by 11 mm and diameter by 40 mm in tomato plants 
compared with the control plants (Atiyeh et al., 2002). 
Furthermore, vermicompost derived from pig manure 
applied at a rate of 100% significantly improved leaf 
numbers, shoot lengths, shoot and root dry mass of 
tomato seedlings compared with those grown in 
commercial potting media (MM360) after 21 days (Atiyeh 
et al., 2002). In experiments involving vermicompost 
derived from water hyacinth (Eichhornia crassipes L.) on 
the growth and flowering of Crossandra undulaefolia, 
Gajalakshmi and Abbasi (2002) showed that the C. 
undulaefolia plants in soil amended with vermicompost 
achieved significantly better height, larger number of 
leaves, more favorable root to shoot ratio and greater 
biomass per unit time than the control plants. Positive 
results with vermicompost obtained from a series of 
experiments on field grown turnips (Brassica napa L.) 
showed that apart from the larger and fully expanded 
leaves of turnip plants that received vermicompost at a 
rate of 10 and 20%, they had also an average diameter of 
87 and 155 mm, respectively compared with control 
which had an average diameter of 52 mm (Classen et al., 
2007).   

It was also reported that soil amended with 30% 
vermicompost produced the most flowers on the Marigold 
(Tagetes erecta L.) plants in pot culture experiments, and 
the largest flower diameter was produced in soil 
amended with 40% vermicompost (Pritam et al., 2010). 
Their findings indicated that the amount of vermicompost 
had a significant effect on not only growth and flowering 
of the Marigold plants, but also on the plant shoot and 
root biomass, plant height and diameter of the flowers 
(Pritam et al., 2010). While experimenting on the 
influence of vermicompost on the growth and fruit yield of 
strawberry (Fragaria ananassa L.), Singh et al. (2008) 
found that the dose of vermicompost varied according to 
agro-climatic conditions of the growing environment. 
Taken together, these results suggest that it would be 
appropriate to experiment with more than one application 
rate of vermicompost in the media, on different types of 
vegetables, in order to attain the optimum rate of 
vermicompost to be applied for optimum plant growth and 
yield.   

Although there have been numerous studies on the 
positive effects of vermicompost from various sources on 
general plant growth, fruit setting and root formation 
(Subler et al., 1998; Atiyeh et al., 2002; Arancon et al., 
2005), limited information is available regarding the effect 
of vermicompost on the root formation of edible root 
vegetables grown in light-textured  soils,  where  the  root  
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portion is of more importance than the shoots, flowers 
and seeds. Therefore, there is a need to determine the 
effect of vermicompost on root vegetable crops grown on 
sandy, well-drained soil. 
 
 
Conclusion 
 
Organic vegetable production is controlled by essential 
macro and micronutrients and other growth promoting 
substances present in the growth media. These may be 
supplied from inorganic and organic sources. With the 
global trend moving towards the production of organic 
food crops, organic waste material processed by the 
naturally occurring earthworm Eisenia fetida may be used 
to produce vermicompost which will supply nutrients and 
other soil stimulants for plant growth and improve soil 
quality. Plant growth and quality are enhanced through 
improved soil quality. It is therefore worthwhile to 
establish the ideal rate of application of vermicompost in 
order to achieve this objective. 
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