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Abstract 
 
     Two laboratory and greenhouse experiments were carried out to compare and evaluate the nutrition of Phaseolus 
vulgaris L. plant with foliar spray and root media. In laboratory, effect of four treatments; N- nutrition solution; 
Urban solid waste leachate (USWL); vermi-compost extract and control (distilled water) on germination and seeding 
growth of Phaseolus vulgaris L. was examined  for 10 days in incubation at 20°C. In greenhouse, in addition to four 
treatments mentioned earlier, vermi-compost paste (after extraction) + sand (1:1 ratio) was included as fifth 
treatment. Foliar spray of all treatments except the fifth treatment was performed at plant two leaf stage daily for one 
month. The results showed that foliar spray with organic compounds of low concentrations had a positive effect on 
vegetative growth and plant weight. In these treatments leaves were thicker, more succulent and dark green in color, 
probably due to higher photosynthetic activity of plant. Foliar spray with organic compounds increases the droplet 
persistence on leaf surface and hence more absorption of plant nutrient elements.  
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1. Introduction  
 
     Increasing consumption of chemical 
fertilizers due to more demands of agricultural 
products as a result of world's population 
increase, resulted in groundwater pollution and 
soil degradation as today's most concern 
problems which needs immediate attention by 
proper methods and efficient soil, water and 
crop management practices. 
     Composted materials such as municipal solid 
waste compost contain relatively large amounts 
of organic matter, plant nutrients and soluble 
salts. 
     The majority of the humic substances found 
in MSW compost were identified as humic acid,  
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with a humic acid to fulvic acid ratio of 3.55. 
Humic acid is generally considered more stable 
than fulvic acid and has been associated with 
increasing the buffering capacity of soil (He et 
al., 1995; Garcia-Gil et al., 2004). Hancock 
(1999) concluded that Humic acids play 
important role in stimulation and accumulation 
of pigments in leaves, higher chlorophyll 
accumulation and the leaves are more green. 
     Soil ecology is increasingly being used to 
evaluate soil quality. It is thought that soil 
microbiological properties are most sensitive to 
changes in the soil environment (Crecchio et al., 
2001). Biomass N, C, and S showed increases in 
the soil immediately after compost addition and 
for up to one month, while biomass P showed 
an increasing trend for 5 months (Perucci, 
1990). 
     The availability of nitrogen in MSW 
compost is estimated about 10% in the first year 
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after application with some reports of N release 
in the second year after application (Zhang et 
al., 2006). While some studies showed that 
MSW compost is often less effective in 
supplying available N in the first year of 
application to the soil–plant system than 
inorganic mineral fertilizers (Eriksen et al., 
1999). 
     MSW compost provided equivalent amounts 
of P to soil as mineral fertilizers. A low 
mineralization rate of P is seen immediately 
after application, but after a residence time of 3 
months, MSW compost provided sufficient P 
for plant growth. A 10-50% of total P in MSW 
compost was available both the first and second 
year after application (Soumare et al., 2003). 
Phosphorus leaching is a considerable 
environmental concern because the nutrient 
input stimulates algal and rooted aquatic plant 
growth and leads to accelerated eutrophication 
of freshwaters (Sharpley et al., 1994). 
     Of the total K in MSW compost, 36-48% 
was found to be plant available. Soil K 
concentrations are increased even when very 
low rates of MSW compost are used (Soumare 
et al., 2003). 
     Soil Mg concentrations were also increased 
when MSW compost  was applied to a poorly 
drained soil when compared to control, 
fertilizer, gypsum, and manure plots (Zhang et 
al., 2006). Municipal solid waste compost 
tended to increase total soil Zn concentrations 
when compared to unamended controls (Zhang 
et al., 2006). Municipal solid waste compost 
applied to a sandy loam was found to have a 
weak effect on available soil Fe with no effect 
on plant uptake(Zhang et al., 2006), but, another 
study found  significant increases in available 
soil Fe which increased with application rate 
(Maftoun et al., 2004). 
     Vermi-compost on the other hand contains 
more nutritional availability than organic 
manures or compost. But urban waste water or 
municipal solid waste compost leachate or 
extracts contain relatively larger amounts of 
organic matter, plant nutrients and soluble salts 
compared to MSW compost and the addition of 
these materials to soil, unlike compost 
materials, especially in calcareous soils have a 
pronounced effect on soil nutrition and plant 
growth. Foliar spray is a method to reduced 
chemical fertilizers consumption and 
environment risks and taking care of plant 
nutritional element deficiencies. In addition, it 
can alleviate the effects of strong binding of 
plant nutrients in such soils as well as 
difficulties in the acquisition of nutrients 
because of particular soil conditions as can be in 

the case of microelements in calcareous soils. 
Nutritional elements absorption by leaves 
depends on persistence of droplets on leaf 
surface (Burns et al. 1986; Kirk Wood 1993). 
The uses of organic compound solutions as 
foliar sprays because of humic acids delay fast 
drying of droplets on the leaf surface and 
increase uptake of nutritional solutions by leaf. 
Humic acid application increases seed 
germination rate, nutrient uptake and cell 
permeability (Burns et al.,1986). Present work is 
conducted to study the foliar spray and root 
media effect of different organic compounds on 
Phaseolus vulgaris L. plant. 
 
2. Materials and Methods 
 
     Two laboratory and greenhouse experiments 
were conducted to study the effect of different 
treatments on germination and growth 
parameters of Phaseolus vulgaris L.  
 
2.1. Laboratory bioassays 
 
     In laboratory condition, the four 
experimental treatments were; N- nutrition  
solution - using ammonium nitrate salt 
equivalent to 0.013 g N per liter; urban solid 
waste leachate (USWL)- 500cc filtered urban 
solid waste leachate was mixed with 500cc  1 N 
KOH , autoclaved for 30 minutes at 120°C, and 
its EC and pH were measured. The solution, 
was diluted by distilled water at a ratio of 1:20 
to get EC equal to 3.3dS/m. (Table 1); vermi-
compost extract - 600 g vermi-compost was 
mixed with 600cc distilled water, incubated at 
25°C for a period of 5 days, Shaking was done 
every day and at the end of 5th day, mixture was 
filtered by muslin cloth, followed by filtering 
through filter paper, to get vermi-compost 
extract. This extract was mixed with 500cc 1 N 
KOH for 2 hours, filtered ,autoclaved at 120°C 
and the filtrate was diluted with distilled water 
at a ratio of 1/15, to get  solution EC equal to 
3.6 dS/m  (Table 1) ;and control (distilled water) 
each treatment with three replications. Petri 
dishes of 10 cm in diameter each having 2 filter 
papers were sterilized at 110°C for 24 hours in 
electric oven.  
     30 Phaseolus vulgaris L. seeds were 
sterilized first with 10 percent sodium 
hypochlorite for 30 second , then with Benomyl 
solution of 0/2 percent for 30 seconds, finally 
washed with distilled water and were placed 
between two filter papers in each Petri dish 
(Agrawal, 1982). 5 cc solution of each treatment 
was added to each Petri dish, and all Petri dishes 
were transferred into an incubator with a 
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temperature of 20°C for a period of 10 days and 
the germinated seeds in each Petri dish were 
counted every day (Agrawal, 1982; Fernandez 
et al. 1995). At the end of experiment, final 
germination percentage, plumule and radicle 
lengths in each Petri dish were measured and 
the ratio of plumule length to radicle length was 
determined (Agrawal, 1982; Zucconi, 1996). 
 
2.2. Greenhouse study 
 
     In greenhouse experiment, pots were filled 
with acid washed sand for spraying with 
previous four treatments solutions and vermi-
compost paste (after extraction) + acid washed 
sand (1:1 ratio) was included as fifth treatment. 
Five Phaseolus vulgaris L seeds were sown in 

each pot and irrigated with tab water up to plant 
two leaf stage. Foliar spray with four treatment 
solutions were sprayed on leaves of all 
experimental pots (except 5 th treatment) every 
day at 13 hours, and 2 hours later, all pots were 
irrigated with tab water. One month after the 
commencement of spraying treatment solutions, 
leaf chlorophyll was estimated by Minolta-502 
(Agrawal, 1982; Neri, et al. 1998) and plant 
height and fresh biomass in each pot were 
determined. 
     The data obtained in both the experiments 
were analyzed as a completely randomized 
design by using MSTAT-C, and treatment 
means were compared using Duncans Multiple 
Range Test (DMRT) at p=0.05. 

 
   Table 1. Electrical Conductivity and pH of prepared solutions before and after their dilution 

EC-after dilution (dS/m) pH–after dilution EC- before dilution (dS/m) pH-before dilution Experimental treatments 
0.048 8.5 0.048 8.5 N- nutrition solution 
3.32 10 93.6 13 USWL 
3.58 9.54 64.8 12.52 Vermi- compost 
0.58 7.5 0.58 7.5 Control (distilled water) 

 
3. Results and Discussion 
  
     The germination percentage of all treatments 
recorded as 100 percent. Plumule length was 
highest in vermi-compost extract treatment by 
138.6 percent increase compared to control. 
However, there was no significant differences 
between N- nutrition solution and urban solid 
waste leachate (USWL) compared with each 
other. However, all were significant compared 
to control (Table 2). Radicle weight in vermi-
compost extract treatment was highest by 33.9 
percent compared to control. However, there  
 

 
was no significant differences between N- 
nutrition solution, urban solid waste leachate 
(USWL) and control (table 2). Plumule weight 
to radicle weight ratio in vermi-compost extract, 
urban solid waste leachate and N- nutrition 
solution ranked as first, second and third with 
no significant differences compared to each 
other (Table 2). However, all were significantly 
higher compared to control.all in all, vermi-
compost extract proved to be superior in 
plumule weight, but was on a par with urban 
solid waste leachate and N- nutrition solution 
with respect to radicle weight and plumule 
weight to radicle weight ratio of plant. 

 
     Table 2. Effect of treatments on plumule and radicle weights, and plumule weight to radicle weight ratio 

Plumule weight / Radicle weight Radicle weight (mg) Plumule weight (mg) Experimental treatments 
1.28 ab 216.7 bc 276.7c N- nutrition solution 
1.45a 263.3 ab 381.7 a Vermi-compost extract 
1.33ab 247.7 bc 330 bc USWL 
0.81c 196.7 c 160 d Control (distilled water) 

     * Values with same letters in each column are not significant (p=0.05)     
 
     Plant height in vermi-compost paste and N- 
nutrition solution treatments were highest by 
35.9 and 24.4 percent increase compared to 
control. However, no significant differences 
were noted in vermi-compost extract, USWL 
and control (Table 3). 
     Root length in vermi-compost paste, N- 
nutrition solution, vermi-compost extract and 
USWL treatments were not significantly 
different compared to each other (Table 3). 
However all were significantly higher by an 
average of 18.3 percent compared to control 

(Baur et al. 1997; Fernandez and Johnston, 
1995; Leo, 1995; Muthuchelian, Neri and 
Zucconi, 1996; Neri, et al. 1998; Neri et al., 
2002). 
     Highest leaf number was noted in USWL 
treatment compared to vermi-compost paste, N- 
nutrition solution, vermi-compost extract and 
control, with 24 percent increase when 
compared to control (Table 3).   
     Highest internode's length was noted in 
USWL and vermi-compost extract treatments 
with an increase of 45 and 32 percent 
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respectively, compared to the control. vermi-
compost paste, N- nutrition solution and control 
showed no significant differences compared to 
each other (Table 3).  

     USWL and vermi-compost extract treatments 
were superior with respect to leaf chlorophyll 
compared to other treatments, showing an 
increase of 23.8 and 19 percent respectively, 
compared to the control (Table 3). 

 
 Table 3. Effect of different treatments on plant height, root length, leaf number, Internode's length, and leaf chlorophyll 

Leaf chlorophyll Internodes(cm) Leaf number Root length(cm) Plant height (cm) Experimental treatments 
26.2 cde 4.6 bc 8.6 b 26.5 ab 17.8a Vermi-compost paste 
28.7cd 4.16 c 8.6 b 28.5 a 16.3 a N- nutrition solution 
34.5 ab 5.16 ab 8.6 b 25.8ab 14.7 b Vermi-compost extract 
35.9a 5.66 a 10.3 a 28 a 15.2b USWL 
29.0 c 3.9 c 8.3 b 23.0b 13.1b Control (distilled water) 

 * Values with same letters in each column are not significant (p=0.05)     
 
4. Conclusion 
 
     The leaves of plants sprayed with nitrogen 
solution, were light green in color and stems 
were long, tiny and brittle. However, highest 
leaf number in USWL treatment and highest 
leaf chlorophyll in USWL and vermi-compost 
extract treatments had positive impacts in leaves 
thickness and darker green leaves in both 
USWL and vermi-compost extract treatments. 
Spraying with these organic sources had 
positive effects on plant photosynthesis, 
resulting in more plant growth, probably due to 
more persistence of organic droplets on leaf 
surface and more absorption of nutritional 
elements, leading to maximum biomass. Many 
researchs conducted on organic compounds 
have indicated that foliar spray with organic 
compounds increased thickness of leaves and 
their color was dark green because of more 
efficiency of photosynthesis (Kao and Forseth, 
1992). Internodes in plant improved, resulted in, 
more production of leaves, stem and dry matter 
of plant increased (Burns, et al, 
1986;Muthuchelian, et al. 1996; Neri, et 
al.1998; Neri, et al. 2002).  Two experiments 
showed that leaf spraying with organic solutions 
of lower concentrations, will promote seedling 
growth, and result in more plant height, root 
length. Positive impacts of urban solid waste 
leachate and vermi-compost extract treatments 
demonstrated their effectiveness in plant growth 
as an immediate remedy, the most and proper 
means in plant recovery and improvement in 
sustainable organic agriculture and safe 
guarding soil, water and environment.                                                                                                
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