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ABSTRACT 
 

Two field experiments were carried out during the successive seasons of 2010/2011 and 2011/2012 to study 
the response of growth, yield and its components as well as chemical composition of broad bean plants to foliar 
application of different levels of humic acid and nutritional compound (Stimufol). The important data were as 
following:  

1- Foliar spraying of high rates of humic acid (4g/L) recorded the high values of growth characters, i.e. 
number of leaves and branches, fresh weight of whole plant and its different parts as well as total yield 
and its components ( pod length and number of pod/plant). Also gave the highest percentage of protein 
and nitrogen contents as well as Fe (mg/g dry weight) in broad bean seeds tissues. 

2- Foliar spray with different levels of nutritional compound Stimufol significantly increased the plant 
growth parameters namely plant height, number of leaves and branches, fresh and dry weight of leaves 
and branches as well as whole plants also increased pod length, average weight of pod and total yield 
as ton/fed and it gave the highest values of the percentage of protein and nitrogen as well as Fe and Mn 
(mg/g dry weight) of broad bean seeds with superiority by application of high level (200 g/fed.). 

3- The most favorable effect was resulted with highest level of humic acid and nutrient compound 
Stimufol which increased the growth, yield and its components and the percentages of N and protein as 
well as the contents of micro elements Fe and Mn. 

 
Key words: broad bean, levels, humic acid , nutrient compound. 
 
Introduction  
 

Broad bean is nutritionally important vegetable all over the world, containing 20-36% protein for human 
and animal consumption. In Egypt, broad bean is considered the principal winter leguminous crop used as a 
source of protein. In addition, broad bean plants improve soil fertility by providing a substantial input of N 
fixation. The sandy soil texture is characterize very low organic matter, low water holding capacity and high 
nutrient losses by leaching these tend to deficiency of macro and micro-nutrient in semiarid regions.  

Recently, using macro and micro nutrients through foliar fertilization is preferable to avoid not only 
nutrients fixation in the soil, but also leaching during irrigation. Now, in Egypt there are many foliar fertilizers 
including the most macro and micro elements usually used to correct any defect in the soil. Foliar supplements 
of fertilizers can compensate for the constraining effects on nutrient availability and uptake usually presented in 
the new reclaimed lands El-Habbasha et al., (2012). Improving the micronutrient status of plants would increase 
yield and increase micronutrient content of the seeds, leading to better nutrition of the crop and to improved 
human micronutrient nutrition (Johnson et al., 2005). Many workers reported that, spraying the plants with 
foliar fertilizers significantly improved the growth, yield and pods quality of legumes crops (El-Sheikh et al. 
1997, Mohamed, et al 1998 and 1999, Thalooth 2001, Wanas 2002, El-Abagy 2003, El Fouly et al. 2010, 
Bozorgi et al. 2011 and El-Habbasha et al 2012).      

Humic acid, as a commercial product contains 44-58% C, 42-46% O, 6-8% H and 0.5-4% N, as well as 
many other elements (Larcher, 2003). It improves soil fertility and increases the availability of nutrient elements 
by holding them on mineral surfaces. The humic substances are mostly used to remove or decrease the negative 
effects of chemical fertilizers from the soil and have a major effect on plant growth, as shown by many scientists 
(Ghabbour and Davies, 2001). It increases cation exchange capacity and enhances soil fertility, converting the 
mineral elements into forms available to plants (Stevenson, 1994). Humic substances lead to a greater uptake of 
nutrients into the plant root and through the cell membrane (Yılmaz, 2007). For instance, humic acid caused in-
creases in length and dry weight of plant roots and enhanced the uptake of nitrogen, phosphorus, K+, Ca2+, 
Cu2+, Mn2+, Zn2+ and Fe3+ (Eyheraguibel et al., 2008). Foliar sprays of these substances also promote growth, 
and increases yield and quality in a number of plant species Yildirim, (2007). The commercial humic acids 
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improved growth, yield production, quality and significant increase in the accumulation of P, K, Ca, Mg, Fe, Zn 
and Mn in tissues of plants as well as increased accumulation of N and Ca in roots Erik et al (2000). In the same 
respect, Unlu, et al (2011) and Abdel-Razzak and El-Sharkawy (2013) showed superior effect for increasing 
vegetables productivity by sprayed with humic acid for two times. In the same respect, Shehata, et al (2012) 
reported that the highest scored plant growth, total yield and nutrients values of cucumber plants were recorded 
with 1.5 g/L humic acid compared with control. 

Thus, the objective of this study investigate the growth, yield and its components of broad bean plants as 
affect by foliar application of nutritional compound and humic acid fertilizer under sandy soil conditions.   
 
Material and Methods 

 
Two field experiments were carried out at the Agricultural Production and Research Station, National 

Research Centre, El Nubaria Province, El Behira Governorate, Egypt, during the two successive winter seasons 
of 2011/2012 and 2012/2013, to study the response of broad bean plants to compound foliar fertilizer with 
Stimufol at (100, 200 g/fed. and tap water control) with 3 levels of humic acid (0, 2 and 4 g/L as humate 
potassium) and their effects on growth, yield and yield components as well as some chemical constituents. 
Stimufol is a commercial product containing macro nutrients such as N (25%), P (16%), K (12%), Mg (0.2%) 
and micro nutrients such as B (0.044%), Fe (0.17%), Mo (0.001%), Zn (0.03%), Cu (0.085%), Co (0.01%), Mn 
(0.085%) as well as amino acids (0.2%). However, humic acid  is a commercial product containing macro 
nutrients such as N (5.0 g/L), P (0.5 g/L), K (15.0 g/L), Folic acid (0.5 g/L), Humic acid (23.0 g/L) and Density 
(1.4 g/cm3).  

Physical and chemical characters of soil (0-30 depth) in the experimental site were as follows: sand 91.2%, 
silt 3.7%, clay 5.1%, PH 7.3, organic matter 0.3 %, CaCO3, 1.4%, EC 0.3 ds/m, soluble N 8.1 ppm and 
available P 3.2 ppm, soil measured as described by Chapman and Pratt (1978). The experimental unit area was 
10.5 m2 consisting of fifteen rows (3.5 m long and 20 cm between rows), 20 cm between hills. The experimental 
design was split- plots design with four replicates, humic acid levels were assigned in the main plots and 
complete foliar fertilizer with Stimufol was randomly distributed in the sub-plots. Compound foliar fertilizer 
with Stimufol was sprayed twice during the growth period (35 and 50 days after sowing). Humic acid spraying 
was conducted three times; first one was after 20 days of planting date and then every 15 days for the second 
and third spray. Spraying was applied in early morning.  Nitrogen fertilizer at the rate of 30 kg N/fed was added 
as ammonium sulfate (20.6 % N) in three equal doses after 15, 30 and 45 days after sowing. Phosphorus 
fertilizer, as calcium superphosphate (15.5% P2 O5) at the rate of 15 kg P2O5/fed and potassium sulfate (48 % 
K2O) at the rate of 24 kg K2O/ fed were applied during seed bed preparation. Organic fertilizer was added at the 
rate of 20 m3/fed. Broad bean seeds variety Cyprus were sown on first week of December in the two seasons, 
after inoculated with Rhizobium strain and irrigated just after sowing using drip irrigation system. The normal 
agronomic practices of growing Broad bean were practiced till harvest as recommended by Legumes Research 
Dept., A.R.C., Giza. 

1-Growth characters: 
A random sample of ten plants from each plot was taken at 90 days after sowing to the laboratory where the 

following characters were recorded, plant height (cm), number of branches and leaves/plant, fresh and dry 
weight of leaves and branches as g/plant. 

2-Yield and yield components: 
A random sample of 20 pods were taken from each experimental plot were recorded, yield (seed and straw) 

was weighed and expressed as values per feddan as ton/fed. as well as its quality and the pod length, average 
number of seeds/pod were recorded.  

3- Chemical analysis of seeds:  
N % in dry seed was determined according to the method of Pregl (1945). The percentage of crude protein 

was determined according to A.O.A.C. (1975). But Fe, Mn and Zn concentration were determined using flame 
ionization atomic absorption, spectrometer Model 1100 B of Perkin Elemer and according to the method of 
Chapman and Pratt (1978). 

The obtained data were subjected to the analysis of variance procedure and treatment means were compared 
to the LSD test according to Gomez and Gomez (1984).  
 
Results and Discussion 
 
A- Growth characters: 
 
1- Effect of humic acid:  

 



3676 
J. Appl. Sci. Res., 9(6): 3674-3680, 2013 
 

 

The foliar application of humic acid at different levels i.e. 2 or 4 g/L had a statistical significant effect on 
the parameters of broad bean plant growth in the two seasons of 2011/ 2012 and 2012/2013 Table (1) reported 
that, the vigor plants, i.e. number of leaves and branches, fresh weight of whole plant and its different parts all 
of them resulted only with that broad bean plants which treated with humic acid at 4 g/L. these findings are true 
in both seasons. In the same respect, humic acid at 4 g/L significantly increased plant length, number of leaves 
and branches and fresh weight of leaves in the two seasons compared the lower level (2g/L). However, humic 
substances are mostly used to remove or decreased the negative effects of chemical fertilizers from the soil and 
have a major effect on plant growth as shown by many scientists (Ghabbour and Davies, 2001). Also, humic 
acid stimulate plant growth by the assimilation of major and minor elements, enzyme activation and /or  
inhabitation, changes in membrane permeability, protein synthesis and finally the activation of biomass 
production (Ulukan, 2008). These results are in line with obtained with Cimrin and Yilmaz (2005), Yildirim, 
(2007), El-Bassiony et al (2010), Unlu, et al (2011), Shehata, et al (2012) and Abdel-Razzak and El-Sharkawy 
(2013). 
 
2- Effect of nutritional compound fertilizer:  

 
Data presented in Table (1) indicate that foliar spray with different level of Stimufol significantly increased 

the growth parameters namely plant height, number of leaves and branches, fresh and dry weight of leaves and 
branches as well as whole plants compared to control (water) in the two growing seasons. However, the most 
favorable effect in this concern was addition Stimufol at levels up to 200 g/fed. On the other hand, its level 
significantly increased plant length, number of branches, fresh and dry weight of branches and whole plant 
compared to lower level of Stimufol (100 g/fed.). These results were true in the two seasons. The superiority of 
highest levels of Stimufol up to 200 g/fed. in enhancing plant growth may be attributed to its high contents of 
macro and micro nutrients. This is probably due to providing the plants with required nutrients which may one 
or more of them were insufficiently supplied through the root system in such low fertile soil. Apparently, 
Stimufol contains higher concentrations of many nutrients required by the plants and this is probably the reason 
for its superior effects observed in this study. Foliar feeding is often the most effective and economical way to 
correct plant nutrient deficiencies. During the last decades, foliar feeding of nutrients has become an established 
procedure in crop production to increase yield and improve the quality of crop products (Roemheld and El-
Fouly, 1999). Foliar application of nutrients could improve the nutrient utilization and lower environmental 

pollution through reducing the amounts of fertilizers added to soil (Abou-El-Nour 2002). The obtained 
results are in good accordance with these which obtained by (Thalooth 2001, Wanas 2002, El-Abagy 2003, El 
Fouly et al. 2010, Bozorgi et al. 2011 and El-Habbasha et al 2012) of legumes crops. 

 
3- Effect of interaction between nutritional fertilizer and humic acid: 

 
Regarding with the interaction of both factors data in Table (1) indicated that, vegetative growth of broad 

bean plants was not significant in both seasons. Generally, in spite of the un-significant response, but the 
obtained data showed that the highest values of plant growth criteria were recorded when sprayed by highest 
level of Stimufol (200 g/fed.) with highest level of humic acid (4g/L) as compared to the other interaction 
treatments. These results held well in both two experimental seasons.  

 
B- Yield and its components: 
 
1- Effect of humic acid: 

 
The effect of foliar fertilizers with humic acid on total yield and its pod quality were presented in (Table 2). 

Total yield in plots treated with 4g/L humic acid was significantly higher than those in plots receiving 0 or 2g/L 
in both seasons. Foliar spraying of high rates of humic acid (4g/L) recorded the high values of total yield 
(0.901and 0.831 ton/fed.) for 1st and 2nd seasons respectively. However, both levels of humic acid (2g/L or 4g/L) 
significantly increased pod length (cm) compared to untreated plants. These results held well in both two 
experimental seasons. On the other hand, low level of humic acid (2g/L) un significant affect on number of 
pods/plant on both seasons. The effect of humic acid on broad bean pods could be attributed to presence of plant 
growth regulators, which are produced by increased activity of microbes such as fungi, bacteria, yeasts, 
actinomycetes and algae (Arancon et al 2004a). It could be summarized that humic acid caused an increment in 
total seeds yield and caused as enhancement in some physical properties of pods if treated at rate of 4g/L. The 
trend of these results are supported by of Yildirim, (2007), El-Bassiony et al (2010), Unlu, et al (2011), Shehata, 
et al (2012) and Abdel-Razzak and El-Sharkawy (2013). 
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2-Effect of nutritional compound fertilizer: 
 
Data presented in Table (3) shows that foliar spray of different levels of nutritional fertilizer (Stimufol) 

significantly increased pod length, average weight of pod and total yield as ton/fed. compared to the untreated 
treatment (control). Foliar spraying of high rates of nutritional fertilizer (200 g/fed.) recorded its heaviest values 
of total yield (0.889 and 0.822 ton/fed.) for 1st and 2nd seasons respectively (Table 3).On the other hand, pod 
width in 1st and number of pods/plant (two seasons) were un-affected. This means that, both yield and vegetative 
growth were affected by the same degree by foliar spray with the different levels of nutrient compound 
(Stimufol).These results are apparently due to the role of the micronutrients and the other macro elements in the 
nutrient compounds affecting the metabolic process and in turn in plant growth. Foliar application of 
micronutrients seems to stimulate the metabolic process within the plant through their direct effect on the 
enzymatic reactions (Peyve 1969). Foliar feeding of a nutrient might have actually promoted root absorption of 
the same nutrient or other nutrients through improving root growth and increasing nutrients uptake (El-Fouly 
and El-Sayed, 1997). However, the trend of obtained results are in good accordance with that of the previous 
investigators such as (El Fouly et al. 2010, Bozorgi et al. 2011 and El-Habbasha et al 2012) of legumes crops.           
 
3- Effect of interaction between nutritional fertilizer and humic acid: 

 
Table (3) shows the interaction effect between sprayed by different level of Stimufol with different level of 

humic acid. It is clear that the interaction was un significant in its effect on pod length, pod width, average 
weight of pod, number of pods/plant and total yield (ton/fed.). These results were true in the two seasons.  

 
C- Chemical composition: 
 
1- Effect of humic acid: 

 
The data reported in Table (3) show the response of some chemical consistent of the percentage of N, 

protein as well as Fe, Mn and Zn (mg/g dry weight) of broad bean plants to the adding of  humic acid 
concentrations the experimental seasons during of 2011 and 2012. However, the plants which treated with 
humic acid at high levels (4 g/L) resulted in the highest percentages of nitrogen (4.572 and 4.540) and protein 
(28.590 and 28.261) compared to the untreated treatment (control) recorded nitrogen (4.511 and 4.461) and 
protein (27.53 and 27.242) in the two seasons respectively. In the same respect, all concentrations of humic acid 
significantly increased the percentage of protein and nitrogen as well as Fe (mg/g dry weight) compared to 
control treatment. On the other hand, Mn and Zn (mg/g dry weight) significantly increased by using the high 
level of humic acid (4 g/L) in both seasons. These results were in harmony with those reported by (Yildirim 
2007, El-Bassiony et al 2010, Unlu, et al 2011, Shehata, et al 2012 and Abdel-Razzak and El-Sharkawy 2013). 
They reported that there were considerable increases in protein, nitrogen, phosphorus and potassium contents of 
legumes crop which fertilizer by humic acid. 
 
2-Effect of nutritional compound fertilizer: 

 
It is clear from Table (3) that foliar application with different concentrations of nutrient compound 

(Stimufol) significantly increased the percentage of protein and N as well as Fe and Mn (mg/g dry weight) of 
broad bean seeds. The highest percentage of protein and nitrogen as well as Fe and Mn (mg/g dry weight) were 
recorded by foliar high level (200 g/fed.) of nutrient compound (Stimufol). Such increases may be attributed to 
that foliar of high level of Stimufol contains high of macro nutrients i.e. N (25%), P (16%), K (12%) and Mg 
(0.2%) and micro nutrients such as B (0.044%), Fe (0.17%), Mo (0.001%), Zn (0.03%), Cu (0.085%), Co 
(0.01%), Mn (0.085%) as well as amino acids (0.2%). These results were in harmony to with those obtained by 
El Fouly et al. (2010), Bozorgi et al.( 2011) and El-Habbasha et al (2012) of legumes crops. 
 
3- Effect of interaction between nutritional fertilizer and humic acid: 

 
Table (3) shows the interaction effect between foliar application of different levels of humic acid with foliar 

application of different concentrations of nutrient compound (Stimufol). It is clear that the interaction was un 
significant in its effect on protein and nitrogen percentage and Fe, Mn and Zn contents (mg/g dry weight) of 
broad bean seeds.  
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Table 1: Effect of nutritional and humic acid levels on growth characters of broad bean plants in 2011 and 2012 experiments. 
Humic 

acid 
levels 
(g/L)   

Nutritional 
levels 

(g/fed.) 

Plant 
length 
(cm) 

Number /plant Fresh weight (g) Dry  weight (g) 
          

Leaves  
          

Branches  
         

Leaves  
        

Branches 
Whole 
plant  

         
Leaves  

          
Branches 

Whole 
plant  

2011 season 
          
0 

0 77.35 136.93 6.82 334.69 360.19 691.58 102.18 130.82 231.95
100 80.77 138.72 7.54 344.84 363.48 706.71 108.21 136.79 236.97
200 88.60 142.36 8.00 353.35 363.20 726.65 106.68 141.26 239.36

Mean  82.24 139.34 7.45 344.29 362.29 708.31 105.69 136.29 236.09
          
2 

0 78.21 137.56 7.15 336.38 360.24 695.44 106.46 133.65 230.94
100 83.20 145.87 7.89 357.26 366.10 720.89 109.52 139.55 238.47
200 87.74 148.11 8.16 361.53 368.60 731.09 110.35 140.83 240.47

Mean 83.05 143.84  7.73 351.73 364.98 715.81 108.78  138.01  236.63
          
4 

0 79.35 142.81 7.28 347.58 358.49 690.15 108.29 135.09 235.84
100 85.81 159.03 8.03 366.88 367.15 733.21 109.34 138.04 239.54
200 90.50 163.77 8.60 367.68 373.96 732.64 109.68 144.89 241.95

Mean 85.22  155.20  7.97 360.71 366.53 718.67 109.10  139.34  239.11 
 0 78.30 139.12 7.08 339.51 359.60 692.43 105.61 133.23 232.90

100 83.26  147.93  7.82 356.32 365.61 720.32 109.00  138.11  238.32 
200 88.95  151.40  8.25 360.90 368.62 730.11 108.92  142.30  240.64 

LSD at 
5% 

level  

Humic  1.15 2.88 0.13 5.83 2.15 2.79 1.49 1.46 1.33
Nutritional  1.53 3.65 0.15 4.99 2.22 5.52 1.95 1.52 1.56
Interaction  NS NS NS NS NS NS NS NS NS

  
Table 1: Cont “d. 

Humic 
acid 

levels 
(g/L)   

Nutritional 
levels 

(g/fed.) 

Plant 
length 
(cm) 

Number /plant Fresh weight (g) Dry  weight (g) 
          

Leaves  
          

Branches  
         

Leaves  
        

Branches 
Whole 
plant  

         
Leaves  

          
Branches 

Whole 
plant  

2012 season 
          

0 
0 74.52 136.29 6.49 301.46 326.84 658.26 99.02 127.31 228.51

100 78.68 134.99 7.32 311.51 330.13 673.45 104.98 133.36 233.62
200 82.69 139.25 7.66 320.02 329.90 693.22 103.13 137.98 236.02

Mean  78.63 136.84 7.15 310.99 328.96 674.98 102.38 132.88 232.72
          

2 
0 75.09 134.29 6.82 303.25 326.90 662.12 103.12 130.27 227.46

100 81.93 142.53 7.56 323.86 332.60 687.61 106.23 136.27 235.07
200 84.30 145.18 7.82 327.98 335.39 697.95 107.02 137.32 237.18

Mean 80.44  140.67  7.40 318.36 331.63 682.56 105.46   134.62   233.24
          

4 
0 76.11 139.57 6.95 314.45 325.34 656.22 104.85 131.55 232.54

100 82.58 152.01 7.69 333.76 333.82 699.85 106.23 134.78 236.23
200 87.17 154.48 8.27 334.51 340.60 699.26 106.34 141.64 238.74

Mean 81.95  148.69  7.64 327.58 333.25 685.11 105.81   135.99   235.84  
 0 75.24 136.71 6.75 306.38 326.36 658.87 102.33 129.71 229.50

100 81.06  143.18  7.52 323.04 332.18 686.97 105.82  134.81  234.98  
200 84.72  146.30  7.92 327.50 335.30 696.81 105.49  138.98  237.31  

LSD at 
5% 

level  

Humic  1.02 3.75 0.10 6.08 2.11 2.68 1.49 1.51 1.39
Nutritional  2.33 2.72 0.15 5.04 2.17 5.46 2.08 1.55 1.57
Interaction  NS NS NS NS NS NS NS NS NS

 
Table 2: Effect of nutritional and humic acid levels on yield quality of broad bean plants in 2011 and 2012 experiments. 

Humic 
levels 
(g/L) 

Nutritional 
levels 

(g/fed.) 

Pod 
length 
(cm) 

Pod 
width 
(cm) 

Average 
weight 
of pod 

(g) 

Number 
of 

pods/plant 

Total 
yield 

(ton/fed.) 

Pod 
length 
(cm) 

Pod 
width 
(cm) 

Average 
weight 
of pod 

(g) 

Number 
of 

pods/plant 

Total 
yield 

(ton/fed.) 

Seasons  2011 2012 
         
0 

0 12.490 1.353 16.302 22.552 0.812 12.123 1.243 15.960 22.410 0.743
100 13.012 1.322 16.312 23.342 0.850 12.680 1.210 15.982 23.010 0.792
200 12.861 1.271 16.280 23.720 0.881 12.561 1.252 15.951 23.390 0.811

Mean  12.791 1.311 16.301 23.211 0.851 12.451 1.241 15.961 22.937 0.781
         
2 

0 12.962 1.432 16.320 22.862 0.833 12.632 1.332 15.982 22.602 0.772
100 13.072 1.451 16.363 23.510 0.852 12.740 1.391 16.030 23.183 0.790
200 13.441 1.371 16.432 23.591 0.870 13.111 1.332 16.132 23.260 0.811

Mean 13.161 1.421 16.371 23.321 0.851 12.831 1.211 16.051 23.011 0.791
         
4 

0 13.072 1.450 16.360 22.853 0.872 12.750 1.373 16.003 22.603 0.813
100 13.212 1.512 16.383 23.660 0.913 12.892 1.481 16.132 23.300 0.820
200 13.580 1.521 16.472 23.602 0.920 13.251 1.511 16.154 23.262 0.852

Mean 13.291 1.491 16.411 23.371 0.901 12.961 1.251 16.101 23.051 0.831
 0 12.844 1.409 16.333 22.764 0.837 12.500 1.313 15.982 22.543 0.771

100 13.111 1.426 16.352 23.523 0.871 12.772 1.362 16.053 23.162 0.799
200 13.292 1.388 16.412 23.642 0.889 12.971 1.360 16.081 23.301 0.822

LSD 
at 5% 
level  

Humic  0.151 NS NS 0.121 0.022 0.151 NS NS 0.110 0.022
Nutritional  0.121 NS 0.051 NS 0.021 0.120 0.071 0.061 NS 0.021
Interaction  NS NS NS NS NS NS NS NS NS NS
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Table 3: Effect of nutritional and humic acid levels on chemical contents of broad bean plants in 2011 and 2012 experiments. 
Humic 
levels 
(g/L) 

 

Nutritional 
levels 

(g/fed.) 

% mg/g dry weight  % mg/g dry weight  
N protein Fe Mn Zn N protein Fe Mn Zn 

Seasons  2011 2012 
0 0 4.341 27.14 7.202 0.172 0.193 4.312 26.941 7.203 0.164 0.183 

100 4.511 27.50 7.482 0.181 0.222 4.450 27.164 7.452 0.173 0.210 
200 4.660 27.94 7.564 0.191 0.242 4.621 27.613 7.531 0.182 0.232 

mean 4.511 27.53 7.422 0.182 0.212 4.461 27.242 7.392 0.171 0.211 
2 0 4.474 27.96 7.511 0.183 0.184 4.444 27.634 7.482 0.173 0.181 

100 4.501 28.10 7.882 0.192 0.223 4.463 27.773 7.840 0.181 0.212 
200 4.722 29.60 7.982 0.201 0.242 4.680 29.301 7.931 0.192 0.232 

mean 4.561 28.56 7.791 0.191 0.211 4.532 28.231 7.741 0.181 0.211 
4 0 4.354 27.19 7.443 0.193 0.203 4.321 26.850 7.414 0.182 0.201 

100 4.593 28.67 7.882 0.202 0.250 4.550 28.341 7.853 0.201 0.232 
200 4.792 29.92 8.001 0.222 0.283 4.751 29.583 7.972 0.210 0.242 

mean 4.572 28.59 7.792 0.202 0.252 4.540 28.261 7.751 0.201 0.222 
 0 4.389 27.430 7.386 0.180 0.191 4.357 27.139 7.362 0.174 0.184 

100 4.532 28.090 7.748 0.191 0.230 4.486 27.757 7.714 0.184 0.219 
200 4.722 29.154 7.848 0.202 0.253 4.686 28.830 7.810 0.196 0.234 

LSD at 
5% 

level  

Humic  0.050 0.511 0.060 0.011 0.011 0.061 0.490 0.071 0.012 0.011 
Nutritional  0.021 0.340 0.101 0.012 NS 0.032 0.390 0.092 0.011 NS 
Interaction  NS NS NS NS NS NS NS NS NS NS 

 
REFERENCES 

 
Abdel-Razzak, H.S. and G.A. El-Sharkawy, 2013. Effect of bio-fertilizer and humic acid applications on growth 

,yield, quality and storability of two garlic cultivars. Asian J. of Crop Sci., 5(1): 48-74. 
Abou-El-Nour EAA., 2002. Can supplemented potassium foliar feeding reduce the recommended soil 

potassium? Pak. J. Biol.Sci., 5(3): 259-262.  
AOAC, 1975. Official method of analysis Chemists. 12 th Ed. AOAC Washington, USA. 
Arancon, N.Q., C.A. Edwards, P. Baierman, C. Welch and J.D. Metzger, 2004a. influences of vermicomposts on 

field strawberries. Bioresource Technol., 93(2): 145-153. 
Bozorgi, H.R., A.Ebrahim and M. Maral, 2011. The effects of bio-mineral nitrogen fertilization and foliar zinc 

spraying on yield and yield components of faba bean. Iran. World Appli. Sci. J., 13(6): 1409-1414. 
Champman, H.D. and P.F. Pratt, 1978. Methods of analysis for soils, plants and Waters, Univ. California, Div. 

Agric. Sci. Priced Pub. 4034. 
Cimrin, K.M., I. Yilmaz, 2005. Humic acid applications to lettuce do not improve yield but do improve 

phosphorus availability. Acta Agriculturae Scandinavica, Section B, Soil and Plant Science, 55: 58-63. 
El-Abagy, H.M.H and M.A. Ahmed, 2003. Effect of bio-and mineral phosphorus fertilizer on the growth, 

productivity and nutritional value of some faba bean (Vicia faba L.) cultivars in newly cultivated land. J. of 
Appli. Sci. Res., pp: 408-420. 

El-Bassiony, A.M., Z.F. Fawzy, M.M.H. Abd El-Baky and A.R. Mahmoud, 2010. response of bean plants to 
mineral fertilizers and humic acid application. Res. J. Agric. And Bio. Sci., 6(2): 169-175.  

El-Fouly, M., M.M. Zeinab and A.S. Zeinab, 2010. Improving tolerance of faba bean duing early growth stages 
to salinity through micronutrients foliar spray. National Res. Center (NRC), Egypt. Not. Sci. Biol., 2(2): 98-
102. 

El-Fouly, M.M., A.A. El-Sayed, 1997. Foliar Fertilization: An environmentally friendly application of 
fertilizers. Dahlia Greidinger International symposium on "Fertilization and Environment" 24-27 March, 
Haifa, Israel, Ed. John, J. pp: 346-357. 

El-Habbasha, S.F., G. Amal Ahmed and Magda H. Mohamed, 2012. Response of some chickpea varieties to 
compound foliar fertilizer under sandy soil conditions. Journal of Applied Sciences Research, 8(10): 5177-
5183. 

El-sheikh, E.A.E. and A.A. Elzidany, 997. Effect of Rhizobium inoculation, organic an chemical fertilizers on 
proximate composition, in vitro protein digestibility, tannin and sulpher content of faba bean. Food 
Chemistry, 59(1): 41-45. 

Erik, B., G. Feibert, C. Clint and L.D. Saunders, 2000. Evaluation of humic acid and other nonconventional 
fertilizer additives for onion production. Oregon State Univ. Ontario, 2000. 

Eyheraguibel, B., J. Silvestre and P. Morard, 2008. Effects of humic substances derived from organic waste 
enhancement on the growth and mineral nutrition of maize, Bioresource Technology, 99: 4206-4212. 

Ghabbour, E.A. and G. Davies, 2001. Humic substances: Structures, models and functions, Royal Society of 
Chemistry, England.  



3680 
J. Appl. Sci. Res., 9(6): 3674-3680, 2013 
 

 

Gomez, K.A. and A.A. Gomez, 1984. Statistical procedures for agricultural research. John Willey and Sons, 
NEW York, pp: 680. 

Johnson, S.E., j.G. Lauren, R.M. Welch and j.M. Duxbury, 2005. A comparison of the effects of micronutrient 
seed priming and soil fertilization on the mineral nutrition of chickpea (Cicer arietinum L.), in Nepal. Expl 
Agric., Cambridge University Press, 41: 427-448. 

Larcher, W., 2003. Physiological Plant Ecology: Ecophysiology and stres physiology of functional groups, 4th. 
Edition, Springer, New York. 

Mohamed, F.I., F.A. Helal and R.A. El-Shabraway, 1999. A comparative study on the effect of broad yeast and 
foliage nutrients application on the productivity and quality of two pea cultivars. Egypt. J. Appl. Sci, 14 
(10): 1014-1030. 

Mohamed, F.I., S.H. Kandeel and F.A. Helal, 1998. Effect of foliar spray with manganese, zinc and iron on 
growth, yield and chemical constituents of pea plants. Agric. Res. Tanta Univ., 24(2): 54-62. 

Peyve, I.B.J., 1969. Participation of micro elements in biochemical process in connection with biosynthesis of 
protein in plants. Agrokhimia, U.S.S.R. 2:143. 

Pregl, F., 1945. Guntitative organic micro-analysis 1 st Ed. J. and A. Churdill, Ltd. London. 
Roemheld, V., M.M. El-Fouly, 1999. Foliar nutrient application: Challenge and limits crop production. Proc. 

2nd International Workshop on "Foliar Fertilization" April 4-10 Bangkok, Thailand: 1-32. 
Shehata, S.A., Y.M. Ahmed, T.Y. Emam and M.A. Azoz, 2012. Influence of some organic and inorganic 

fertilizers on vegetative growth, yield and yield components of cucumber plants. Research J. of Agric. and 
Biolo Scie, 8(2): 108-114. 

Stevenson, F.J., 1994. Humus Chemistry: Genesis, composition, reactions, 2nd edition, John Wiley and Sons, 
Inc, New York. 

Thalooth, A.T., G.M. Yakout and M.O. Saad, 2001. Response of broad bean ( Vicia faba ) to phosphorus 
application and foliar appli. of micro. Egypt Food Security and Sustainability of Agre-ecosystems. pp: 794-
795. 

Ulukan, H., 2008. Effect of soil applicationof humic acid at different sowing times on some yield components in 
wheat hybrids. Int. J. Bot., 4(2): 164-175. 

Unlu, H.O., H. Unlu, Y. Karakurt and H. Padem, 2011. Changes in fruit yield and quality in response to foliar 
and soil humic acid application in cucumber. Scientific Research and Essays., 6(13): 2800-2803. 

Wanas, A.L., 2002. Response of faba bean (Vicia faba L.) plants to foliar spray with some nutrients. Annals of 
Agric. Sci., Moshtohor. 40(1): 243-258.  

Yılmaz, C., 2007. Hümik ve fülvik asit, Hasad Bitkisel Üretim, Ocak, 260: 74. 
Yildirim, E., 2007. Foliar and soil fertilization of humic acid affect productivity and quality of tomato. Acta 

Agriculturae Scandinavica Section B-Soil Plant Science, 57: 182-186. 
 


