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There are two ways to feed the plant directly 
or feed the soil and lets nature's soil processes 
feed the plant. Chemical fertilizers directly 
feed the plant (Steiner et al. 2007) and organic 
fertilizers feed the soil (Abdel Mouty et al., 
2001). Among organic fertilizers compost is 
widely used as it improves soil structure and 
texture, provide nutrients, improves aeration, 
retains moisture, increase number of 
beneficial organisms in soil, regulate pH of 
soil and increases heat absorption of soil 
(Bayoumi 2005, Awad 2002, Hafez et al. 
2004). Urea [CO(NH ) ] is supplied as 2 2
fertilizer in agricultural plant production. The 
nutrient supplied by compost depends on 
composting materials. The supplementation of 
fertilizer (either organic or chemical) can 
cause either direct effect on growth and 
productivity of agricultural crop or an indirect 
effect through the impact on microbial 
population around plant root i.e. rhizospheric 
microflora (Mohammadi 2011, Bunemann et 
al. 2006, Gomes et al. 2006). The aim of this 
work is to investigate the effect of organic and 
chemical fertilizer on vegetative growth of 
tomato and on soil microbes.

MATERIALS AND METHODS

For composting the green neem leaves were 
shredded and mixed with composted cattle 
dung in the ratio 4:1 and filled in earthen pots 
and watered with tap water and covered and 
left for composting for 4 months. During 
composting period, the composting material 

was turned on for aeration after 15 days and 
moistened with water.

In earthen pots, labelled as C- soil without 
fertilizer was filled and in other earthen pots, 
labeled as NL- soil was mixed with neem 
leaves compost in the ratio 3:1. The serial 
dilution-agar plating method was used for 
isolation of fungi and bacteria from soil 
(Johnson and Curl, 1972). The soil sample 
was serially diluted from 10-1 to 10-10 
dilutions and 0.1 mL diluted sample was 
plated on Czapeks dox agar (CDA) and 
nutrient agar medium (NAM) for isolation of 
fungi and bacteria, respectively. The 
inoculated petri plates were incubated at 
28±2°C for 5 days and 35±2°C for 24hr for 
fungal and bacterial growth respectively. 

The bacterial and fungal colonies developed 
on NAM and CDA plates after incubation 
were counted with the help of a colony 
counter. The number of microorganisms 
present in soil was then calculated with the 
help of following formula-

Certified seeds of Lycopersicon esculentum 
variety Sania were obtained from IARI, Pusa, 
New Delhi. Surface sterilized seeds equal in 
size, shape, weight and colour were sown in 
each earthen pot and allowed to germinate. 
After germination the pots with seedlings 
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The number of fungi and bacteria (microorganism) and vegetative growth (in term of root, stem length, fresh, dry weight, leaf 
area ) of tomato plant is enhanced by urea treatment, being maximum at the amendment of soil with neem leaf compost (3:1).The 
neem leaf compost treatment  significantly promote the root growth of 15-d old tomato plant. The urea treatment shows a negative 
effect on root growth of 30 and 45-d old tomato plant. 
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Number of bacterial/fungal 
cell per g of soil = 

cfu = colony forming unit
dilution factor = 1/ dilution number

(Nunber of cfu/mL x dilution factor)

(weight of soil (g)
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were transferred to sunlight. All pots were 
watered when necessary with tap water.

The surface sterilized seeds of tomato were 
sown in soil without fertilizer and then 
allowed to grow 15 days after seed 
germination the soil was supplemented with 
chemical fertilizer (urea) at varying 
concentration (0.015, 0.030, 0.060, and 
0.120% w/v). The concentration of urea 
(0.03%) which support maximum plant 
growth and rhizospheric microbial number 
(table1) was selected for further analysis.

The effect of NL compost and UR on tomato 
plant growth was studied in terms of the root 
length, shoot length, leaf area index, and their 
fresh and dry weight after different intervals 
(i.e., 15, 30, 45 and 60 days) of seed 
germination. 10 tomato seedlings were 
uprooted after different days of germination 
from all pots. After growth measurement the 
plant parts were dried in an oven at 70°C till 
constant weight and then dry weight of all 
plant parts were measured. 

RESULTS AND DISCUSSION

The effect of varying concentration (0.015%, 
0.03%, 0.06% and 0.12% w/v) of urea on 
tomato plant growth and rhizospheric 
microbial count is shown in table 1. The 
0.03% w/v concentration of urea shows 
maximum plant growth (146% of control) and 
microbial number compared to other 
concentrations. 

Table 2. showed that the bacterial count and 
fungal count in soil amended with compost 
NL is 516% of control and 302% of control, 
respectively. The bacterial and fungal count at 
0.03% concentration of urea is 558% and 
126% of control ,  respect ively.  The 
supplementation of fertilizer in soil shows 
significant impact on bacterial compared to 
fungal population.

The microorganisms are usually limited by 
carbon in soil (Demoling et al. 2007). The NL 
compost provides sufficient carbon and 
nitrogen to support microbial growth. The C: 
N ratio of green leaves compost vary from 35: 

1 to 80: 1 (Gducke 1972) and in urea i.e. 0.4: 
1 (web). This may be the reason for a 
significant increase in microbial number in 
NL compost amended soil. The NL compost 
amendment in soil shows significant impact 
on bacterial compared to fungal population 
due to the faster response of saprotrophic 
bacteria than that of the slower saprotrophic 
fungi, which can proliferate in the short term 
when there is a readily available source of 
energy, as in the case of the organic 
treatments (Cardon and Gage 2006). The 
chemical fertilizers provide nutrients in an 
easily available form that can be directly 
utilized by microbes and plants (Steiner et al. 
2007). As the bacteria are best chelators of 
nitrogen compared to fungi, the bacterial 
number significantly increase after chemical 
fertilizer (urea) amendment in soil. 

Table 3 represent the influence of neem leaves 
compost and urea on growth of 15, 30, 45 and 
60-d old tomato plant. The leaf area index, 
stem length and root length of 15-d old plant 
in NL compost treatment is 145%, 160%, 
360% of control respectively. The leaf area 
index, stem length and root length of NL 
treated 30-d plant leaf is 247%, 142%, 222%, 
of control, respectively. The leaf area, stem 
and root length of UR treated 30-d old plant is 
190%,  124% and  97% of  con t ro l ,  
respectively. The leaf area index of leaf of 45-
d old plant treated with NL and UR is 236% 
and 220% of control, respectively. The length 
of stem and root in NL treated plant is 242% 
and 213% of control, respectively. The UR 
treatment positively influence the stem length, 
i.e. 189% of control and adversely affect the 
root length, i.e. 93%of control in 45-d old 
plant. The leaf surface area and stem length 
found in NL treated 60-d old plant is 170% 
and 306% of control, and in UR treatment it is 
120% and 193% of control. The root length of 
NL and UR treated 60-d old plant is 113% 
and 102% of control, respectively. Similar 
trend is found on fresh and dry weight 
measurement of tomato plant grown in soil 
treated with neem leaves compost and urea. 
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The NL compost treatment significantly 
increases the fresh and dry weight of all 
vegetative plant parts at all studied plant age. 
The UR treatment also increases the fresh and 
dry weight of leaves and stem of tomato plant 
but adversely affect the fresh and dry weight 
of 30-d (96% and 95% of control) and 45-d 
(85% of control )old tomato plant root.

Lokanandhan et al. (2012) reported that neem 
was a natural soil conditioner that helps 
improve the quality of soil by increasing the 
nitrogen and phosphorus content in the soil. 
The positive effect of compost fertilizers on 

vegetative growth characters may be due to 
the improvement in soil physical and 
biological properties and also contains higher 
levels of relatively available nutrients 
elements, which are essentially required to 
plant growth (Abdel Mouty et al. 2001, Awad 
2002, Hafez et al. 2004). This could be the 
reason for significant growth in plant grown 
in NL compost compared to control. N as 
necessary element was required for initial 
growth of plants for synthesizing new cells 
and organic compounds (Troeh and 
Thompson 1993). Chemical fertilizer was 
composed of pure synthetic nutrients 
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facilitating higher plant growth during initial 
application. Nutrients in the chemical 
fertilizer (urea) were in the form easily 
available to plants. That is why a significant 
increment in growth was recorded immediate 
after urea application in soil.  Liu et al. (2005) 
showed that the root length to be the most 
sensitive indicator among the growth 
parameters. That is why a significant 
influence was found on root length at 15-d of 
plant growth. Mehdizadeh et al. (2013) 
showed that addition of organic fertilizers 
(municipal waste compost, poultry manure, 
cow manure and sheep manure)  at rate 20 

 -1ton.ha  significantly increased  tomato 
growth and yield compared to control (no 
fertilizer application). Compost and poultry 
manure had a synergistic effect on both fresh 
and dry weights of tomato shoots and roots 
and compared to other treatments.  Olaniyi 
and Ajibola (2008) reported that organic 
fertilizer (poultry manure) showed increased 
growth in terms of plant height and number of 
leaves, comparable to urea application at 60 

-1 
kg ha in tomato plants. However, Toor et al. 
(2006) found that plant shoot biomass was 
significantly higher in the inorganic fertilizer 
compared to organic (chicken manure and 
grass clover mulch) fertilizer treatment in 
tomato plant. 

Thanks are due to Prof. Vimala, Y., Botany 
deptt., C.C.S. Univ., Meerut for her valuable 
suggestions.
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