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Abstract: A field experiment was conducted at Agricultural Experimental and Research Station, 
Faculty of Agriculture, Cairo University, Giza, Egypt in the two summer successive seasons 2008 and 
2009. The present work aims to study the response of snap bean to different rates of compost and time 
of application in comparison with two different sources of inorganic fertilizers. The experiment 
included 8 treatments, the recommended mineral fertilizer (MF) as a control, Natural fertilizer (NF), 
i.e. 4, 6 and 8 tons of compost were applied once through soil preparation (O). 4, 6 and 8 tons of 
compost were applied  at two equal splits at soil preparation and 30 days after sowing (S). The same 
rate of (N: P: K (50:45:60) kg/fed.) was applied either in MF or NF treatment. The N source in both 
treatments was ammonium sulfate, super phosphate (P) and potassium sulfate (K) in MF treatment. 
Phosphate rock (P) and natural potassium (K) in NF treatment. Results showed that MF, NF, 4 tons 
compost O and 4 tons compost S treatments produced significantly taller plants in combined over 
seasons. The highest value of plant height was obtained by the MF treatment. The lowest compost 
rate (4 tons/fed.) S surpassed all treatments in early yield of snap beans pods. The both recommended 
mineral fertilizer and 4 tons splitting of compost significantly yielded the highest total yield. The 
compost treatments applied at two equal splits of the three different rates produced higher early yield 
and total yield in comparison with the corresponded rates added once in combined over seasons. 
Meanwhile, No significant differences were detected between all treatments for pod length, pod 
weight and number of branches per plant. The plant treated with 4t/fed. organic fertilizer had the 
highest NPK percentage compared to 6 and 8 t/fed. The plants treated by 8 tons compost O possessed 
the highest values of leaves total chlorophyll. 
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INTRODUCTION 

 
 Snap bean (Phaseolus vulgaris L.) is one of the most important pulse and fresh market crop in the world. It 
is an important source of calories, proteins, dietary fibers, minerals and vitamins for millions of people in both 
developing and developed countries worldwide. It complements cereals and other carbohydrate - rich foods in 
providing near perfect nutrition to people of all ages. In Egypt, snap beans is one of the most important 
vegetable crops have cultivated for local consumption and exportation especially during the period from 
December to May. The acreage of snap bean in Egypt was 60000 fed. In 2009, while the production was 300000 
tons in the same year with average yield 5 tons per fed. The exportation quantity was raised from 9236 tons in 
2004 to 28530 tons in 2007 (FAO statistics division, 2010). Extensive use of chemical fertilizers and resultant 
soil condition has encouraged using of organic amendments for soil nutrient improvement which is getting 
importance these days for sustainable productivity and soil nutrient management. Chemical fertilizers 
substituted by the organic amendments for greater stability and sustainability of crop production (Parakash and 
Prasad, 2000). Compost is one of the most major sources of organic fertilization. The application of compost has 
been shown positively affect the structure ,porosity, water holding capacity, compression strength ,nutrient 
content and organic matter  content  of the  soil (Mays et al., 1973; Pinamonti and Zorzi, 1996 and Smith, 1996 ) 
to improve plant growth, crop yield and crop quality (Pinamonti and Zorzi, 1996; Rodrigues et al., 1996 and 
Smith, 1996). The main aim of this study was to investigate the effect of different compost rates and time of 
application on vegetative growth, yield and chemical compositions  of snap bean in comparison with inorganic 
fertilizers. 

MATERIALS AND METHODS 
 
Experimental Design:  
 This experiment was conducted at the Agricultural Experimental and Research Station, Faculty of 
Agriculture, Cairo University, Giza, Egypt in two successive summer seasons 2008 and 2009. It was laid out in 
a Randomized Complete Blocks Design (RCBD) with eight treatments and four replicates in each season. A plot 
was consisted of five ridges at 3.5 m long and 0.6 m width with an area about 10.5 m2. Seeds were sown in one 
side of the ridges at 5cm between seeds. The sowing dates were 5th and 7th of March in the first and second 
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seasons, respectively. The soil of experimental site was loam clay soil (the physical and chemical characteristics 
are shown in Table A).  
 
Treatments: 
  The snap bean cultivar was Pulista. This experiment included 8 treatments which were: 1- recommended 
mineral fertilizer rate as a control (MF), 2- Natural fertilizer (NF), 3- Four tons compost applied once, 4- Six 
tons compost applied once, 5- Eight tons compost applied once, 6- Four tons compost applied at two equal 
splits,7-Six tons compost applied at two equal splits and 8- Eight tons compost applied at two equal splits. The 
same rate of (N: P: K (50:45:60) kg/fed.) was applied in MF or NF treatments. The N source in both treatments 
was Ammonium sulfate,  Superphosphate (P) and potassium sulfate (K) in MF treatment. Phosphate rock (P) 
and natural potassium (K) in NF treatment. The N source in NF and MF treatments was applied in three times 
during soil preparation, 30 days and 45 days after sowing. Besides P and K sources were applied in two times 
during soil preparation and 30 days after sowing .The compost treatments applied once were added during soil 
preparation. On the other hand, the splitting treatments were added during soil preparation and 30 days after 
sowing. The chemical characteristics of plant compost are shown in Table (B). 
  
The Vegetative Growth Measurements: 
  The vegetative measurements were recorded 60 days after sowing at full blooming stage. Three plants 
were taken from each plot for measuring plant length and number of branches.  
 
Yield And Its Components: 
 Early yield: weight of green pods of the first harvest was recorded (tons/fed).  
 Total yield: weight of green pods of three harvest times (ton ⁄ fed.).  
 
Pods Quality: 
  Pod weight, length and diameter were recorded at the second harvest picked on 10 pods of each plot 
randomly.  
 
Chemical Composition: 
Total Chlorophyll:  
 The amount of chlorophyll in leaves was recorded 60 days after sowing for three random fresh plants per 
plot. Using Minolta chlorophyll SPAD -501 which SPAD unit = 10 mg ⁄100 g fresh weight of leaves (Netto, 
2005). 
 
Total Nitrogen And Total Protein: 
  The determined of total nitrogen was carried out with Micro-Kjeldahel method. The crude protein was 
calculated by multiplying total nitrogen percent by the factor of 6.25 (A.O.A.C., 1990). 
 
Heavy Metals: 
  Samples were digested by wet digestion with concentrated sulfuric acid in the presence of digestion 
catalysts (perchloric acid). In resulted solution: Fe, Zn, Cu and Mn were measured using Atomic Absorption 
Spectrometer (SOLAAR - UNICAM 989) according to A.O.A.C. (1995). 
 
Phosphorus: 
  The total phosphorus in different samples was extracted as reported by Soltanpour (1985) and 
spectrophotometrically determined according to procedures of Olsen and Watanabe (1965). 
  
Potassium: 
  The total potassium in tested samples was determined by Flame photometric according to APHA method 
(APHA, 1992). 
 
Total Hydrolysable Carbohydrate: 
  Total hydrolysable carbohydrates were spectrophotometrically determined using 5% phenol / sulfuric acid 
reagent (Dubios et al., 1956). 
 
 
Crude Fiber:  
 Crude fibers were determined gravimetrically according to A.O.A.C. method (A.O.A.C., 1995). 
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Statistical Analysis: 
  Regular analysis of variance of Randomized Completely Block Design (RCBD) with 4 replicates was 
performed for the obtained data of each season, combined analysis over seasons and differences between means 
were compared to the estimated value of LSD at 5% level of probability (Snedecor and Cochran, 1982). 
 
Table A: Chemical and Physical characteristics of the experimental soil. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table B:  Chemical characteristics of compost. 
Chemical 
character 

O.M % O.C % Macro elements (%) Microelements (ppm) 

N P K Fe Mn Zn Cu

Value 21.66 12.56 1.49 0.73 1.44 1895 463 121 23 

 
RESULTS AND DISCUSSION 

 
 Data in Table (1) show that MF, NF, 4 tons compost O and 4 tons compost S treatments significantly 
produced the tallest plants in combined over seasons. However, the highest value of plant height was obtained 
by the MF treatment. No apparent differences were detected on the trait concerning compost treatments either 
those applied once or in two equal splits. This may be attribute to the higher available N in mineral fertilization 
treatment comparing to the compost treatments. No remarkable significant differences were detected between 
treatments in the number of branches per plant in combined over seasons.  In India, Roy et al. (2010) reported 
that the highest values of plant height were recorded for Zea mays in compost treated plots but for Phaseolus 
vulgaris, Abelmoschus esculentus in vermicompost treated plots. 
 
Table 1: Effect of compost rates and time of application on plant height and no. branches during 2008 & 2009 seasons and combined over 

them. 
Treatments Plant height (cm) No. branches 

2008 2009 Comb.2 2008 2009 Comb.2 

Control(Mf) 49.8 40.9 45.3 2.7 2.4 2.5 

Natural (NF) 43.4 40.6 42.0 2.8 2.0 2.3 

4t/fed. O1 42.4 41.5 42.0 2.0 2.4 2.2 

4t/fed. S1 43.9 41.7 42.8 2.7 2.3 2.5 

6t/fed. O 39.4 39.3 39.3 2.8 2.3 2.6 

6t/fed. S 44.2 39.1 41.7 2.4 2.1 2.3 

8t/fed. O 41.0 39.5 40.3 2.3 1.9 2.1 

8t/fed. S 41.5 38.3 39.9 2.8 1.6 2.2 

LSD0.05 4.5 N.S 3.8 0.7 0.8 N.S 

1 – O = Applied once; S = Applied at two equal splits; 2- Comb. = combined analyses over seasons; N.S = Not significant; t = ton. 

 
Data in Table (2) show that no significant differences were detected between all treatments for pod length 

and weight during the two growing seasons or combined over seasons. Similar results were obtained by Santos 
et al. (2001) in Brazil. They found that the earthworm compost didn't affect the snap bean pods characteristics. 

Physical characteristics chemical characteristics 

Value Character Value character 

6.0 Coarse sand 8.1  pH 
0.63 E.C (mmohs /cm) 
4.8 CaCO3 

   (%) 
2.8 HCO3

- Soluble anions (meq/L) 
37.0 Fine sand 1 Cl- 

2.5 SO4
-2 

1 Ca+2 Soluble Cations  (meq/L)  
 1.8 Mg+2 

22.0 Silt 2.6 Na+ 
0.57 K+ 
11.6 Mn Microelements (ppm) 

35.0 Clay 2.46 Zn 
2.06 Cu 
5.6 Fe 

Clay loam Textural class 121 N Macro elements (ppm) 
114 P 
592 K 
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Moreover, Shehata and El-Helaly (2010) in Egypt obtained insignificant differences for snap bean pod length 
and pod weight due to plant compost compared to the chemical fertilization and foliar application of humic and 
Amino acids. 

Regarding the pod diameter, the 8 tons/fed. of compost in splitting application significantly recorded the 
lowest pod diameter (5.4 mm) in  combined over seasons. On the same time, the MF, NF, 4 tons compost O and 
4 tons compost S produced the higher pod diameter.  
 
Table 2: Effect of compost rates and time of application on pod length, diameter and weight during 2008 & 2009 seasons and combined 
              over them. 

Treatments Pod length (cm) Pod diameter (mm) Pod weight (g) 

 2008 2009 Comb.2 2008 2009 Comb.2 2008 2009 Comb.2

Control 12.1 13.3 12.7 5.8 6.0 5.9 3.4 3.2 3.3 

Natural 12.0 13.1 12.5 6.0 6.1 6.0 3.3 3.0 3.1 

4t/fed. O1 12.2 13.4 12.8 5.9 5.8 5.9 3.3 3.0 3.2 

4t/fed. S1 12.6 12.7 12.6 6.0 5.8 5.9 3.5 3.2 3.4 

6t/fed. O 12.4 13.4 12.9 5.8 5.6 5.7 3.6 3.2 3.4 

6t/fed. S 12.1 13.3 12.7 5.8 5.9 5.8 3.4 3.1 3.3 

8t/fed. O 12.4 13.2 12.8 5.8 5.8 5.8 3.4 3.2 3.3 

8t/fed. S 11.7 12.7 12.2 5.6 5.2 5.4 3.5 2.9 3.2 

LSD0.05 N.S N.S N.S N.S 0.6 0.4 N.S N.S N.S 

1 – O = Applied once; S = Applied at two equal splits; 2- Comb. = combined analyses over seasons; N.S = Not significant; t = ton. 
 

 Data in Table (3) show that 4 tons of compost S treatment significantly surpassed the early yield of snap 
pods compared to the other treatments in combined over seasons. No significant differences were detected 
between the higher compost rates 6 and 8 tons in early yield. Contradicting to these results, Smith et al. (2001) 
reported that increasing proportion of compost generally led to higher numbers of pods and seeds in common 
bean. The compost treatments in the three different rates which applied at two equal splits recorded higher yield 
than the same rates which applied once. The increments were 30.9, 10.97 and 9.2 % in 4, 6 and 8.0 tons 
compost/fed. respectively. According to Abubaker et al. (2008) the early yield of snap beans insignificantly 
differed from compost only, the combination between chemical and compost and chemical source only 
treatments. 
 The 4 tons compost S and control treatment significantly yielded higher total yield.   The previous result 
agrees with Lalljee (2006) reported that dry matter yield of beans increased significantly by chemical fertilizers 
application as well as compost. Wolkowski (1996) reported also that the compost always increased levels of 
plant nutrients and increased growth and yield more than the untreated control, while the higher yield was 
obtained when the recommended fertilizers were applied. Joshi et al. (2009) showed that the highest French 
bean yield was recorded by the inorganic treatment in two years of investigation and it was significantly 
superior to all compost treatments except poultry manure. Insignificant differences were observed on total yield 
of snap bean by the higher compost rates 6 and 8 tons of compost rates either added once or applied splitting.  
Similar trend was detected by Morra et al. (2010) in France. They recorded insignificant differences among 
variable compost rates on snap bean yield. The compost treatments applied at two equal splits of the three 
different rates produced higher total yield in comparison with the corresponded rates added once in combined 
over seasons. The increments were 39.9, 5.9 and 9.7 % in 4, 6 and 8 tons compost/fed. respectively. 
 
Table 3: Effect of compost rates and time of application on early yield and total yield during 2008 & 2009 seasons and combined over them. 
Treatments Early yield / fed. (kg) Total yield / fed. (kg) 

 2008 2009 Comb.2 2008 2009 Comb.2 

Control 956.3 1446.8 1201.5 3881.3 3278.5 3579.9 

Natural 1223.8 974.0 1098.9 3392.5 2724.0 3058.3 

4t/fed. O1 1068.8 1050.0 1059.4 2698.8 2817.5 2758.1 

4t/fed. S1 1293.8 1773.3 1533.5 3443.8 3809.3 3626.5 

6t/fed. O 1287.5 840.0 1063.8 3557.5 2584.3 3070.9 

6t/fed. S 1287.5 1102.5 1195.0 3325.0 3208.3 3266.6 

8t/fed. O 1118.8 1318.3 1218.5 2987.5 2858.5 2923.0 

8t/fed. S 1450.0 1236.5 1343.3 3531.3 2946.0 3238.6 

LSD0.05 N.S 535.9 358.9 1127 794.6 669.2 

1 – O = Applied once; S = Applied at two equal splits; 2- Comb. = combined analyses over seasons; N.S = Not significant; t = ton. 
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 The ratios of N, P and K content in plant tissue treated with different kind of fertilizers (Natural, mineral 
and organic) are shown in Table (4). The results indicated that, there is significant difference between all 
treatments during 2009 season in N, P and K content in plant tissue .However, there were insignificant 
differences between treatments during 2008 season. Moreover, insignificant difference  was detected between 
combined data in N and K content but there  was significant difference between combined in P content. The 
plant treated with 4t/fed organic fertilizer had the highest NPK percentage compared to 6 and 8 t/fed. These 
results may be due to accumulation of large amount of compost in soil without hydrolysis and absorption by 
plant and these results were in agreement with the results obtained by FAO (1980) they reported that, the 
disadvantage of compost is that it takes long time for hydrolysis. 
 Table (5) shows that there were significant differences in heavy metals content between natural, mineral 
and organic fertilizers by compost. The Fe content reached to maximum in natural and mineral fertilizer 
treatment, however, a reduction in iron content was detected in plants treated with organic fertilizer. These 
results may be due to convertibility available Fe to insoluble form and decrease its uptake by plants. These 
findings were in agreement with those obtained by Walker et al. (2004) who showed that, the cow manure was 
capable, in the short-term, of preventing oil acidification and decreasing heavy metal bioavailability. Data 
revealed that there were insignificant differences in Mn and Zn content between plants received different 
treatments during 2008 seasons and combined over seasons. However, significant differences were detected 
during 2009 season. 
 
Table 4: Effect of compost rates and time of application on N, P and K concentration (%) in plants during 2008 & 2009 seasons and 

combined over them.  
Treatments N  P K  

 2008 2009 Comb.2 2008 2009 Comb.
2 2008 2009 Comb.2

Control 1.97 2.48 2.22 0.07 0.10 0.09 1.35 1.59 1.47 
Natural 1.61 2.32 1.97 0.08 0.10 0.09 1.24 1.27 1.26 

4t/fed. O1 2.14 2.01 2.07 0.07 0.08 0.08 1.38 1.20 1.29 

4t/fed. S1 1.73 2.41 2.07 0.12 0.13 0.13 1.55 1.32 1.43 

6t/fed. O 1.70 2.35 2.02 0.09 0.13 0.11 1.58 1.28 1.43 

6t/fed. S 1.76 2.39 2.08 0.08 0.11 0.09 1.36 1.30 1.33 

8t/fed. O 1.86 2.10 1.98 0.06 0.09 0.08 1.41 1.11 1.26 

8t/fed. S 2.00 2.01 2.00 0.07 0.12 0.10 1.27 1.30 1.29 

LSD0.05 N.S 0.41 N.S N.S 0.017 0.037 N.S 0.46 N.S 

1 – O = Applied once; S = Applied at two equal splits; 2- Comb. = combined analyses over seasons; N.S = Not significant; t = ton. 
 
Table 5: Effect of compost rates and time of application on heavy metals  concentration (ppm)  in plants during 2008 & 2009 seasons and    
              combined over them.  

Cu  Zn   Mn  Fe   
Treatments Comb.22009 2008 Comb.22009 2008 Comb.22009 2008 Comb.2 2009 2008 

13.3 14.0 12.7 37.3 40.0 34.7 58.0 66.7 49.3 1035.0 1092.7 977.3 Control 
12.3 12.0 12.7 34.3 33.3 35.3 54.3 51.3 57.3 1161.3 934.7 1388.0 Natural 
11.0 10.0 12.0 30.3 34.7 26.0 44.7 36.7 52.7 722.7 342.0 1103.3 4t/fed. O1 
12.3 11.3 13.3 35.3 37.3 33.3 46.3 44.7 48.0 687.0 626.0 748.0 4t/fed. S1 
12.7 11.3 14.0 39.3 40.0 38.7 51.7 51.3 52.0 767.2 717.0 817.3 6t/fed. O 
12.3 11.3 13.3 42.7 38.0 47.3 55.0 54.0 56.0 694.2 685.0 703.3 6t/fed. S 
15.3 10.0 20.7 46.3 36.0 56.7 48.7 43.3 54.0 635.2 549.0 721.3 8t/fed. O 
12.0 10.0 14.0 40.3 34.0 46.7 49.7 39.3 60.0 691.2 539.0 843.3 8t/fed. S 
N.S 2.34 N.S 12.60 N.S 24.5 N.S 15.4 N.S 319.5 455.7 490.2 LSD0.05 

1 – O = Applied once; S = Applied at two equal splits; 2- Comb. = combined analyses over seasons; N.S = Not significant; t = ton. 
 

 Table (6) revealed that there were insignificant differences in fiber, carbohydrate and protein content (%) 
between plants treated with mineral fertilizer, natural and organic fertilizer (compost treatment at different rates) 
at both seasons. These results may be due to no correlation between the percentage of NPK elements in various 
fertilizers and organic compounds content. 
  There were significant differences in total chlorophyll content (SPAD, 10 mg/100 g F. wt) between 
mineral, natural and compost treatment in combined over seasons. Moreover, mineral and natural fertilizer led 
to an increase in chlorophyll content in plant tissues more than compost treatment at different rates except when 
plant treated with 8 ton/fed. O. The obtained results show that the plant treated with 8 ton/fed. O had the highest 
chlorophyll content and this may be due to the high concentration of nitrogen content in this rate. The nitrogen 
element is essential for chlorophyll unit synthesis. Filella and Penuelas (1994) reported that the pepper plants 
were treated with high N concentration produced higher total chlorophyll content. These results were in 
agreement with those obtained by Cheng et al. (2007) they found that the Perennial ryegrass grown in soils 
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amended with 10-20% composted sewage sludge increased total chlorophyll content compared with unamended 
soil. The same trend was observed by Fernandez et al. (2010) in Mexico states. They proved that the mean 
chlorophyll content of snap beans was higher in vermicompost treatment than the chemical fertilizers and 
unamended soil. The lowest total chlorophyll content was achieved by 6 tons/ fed of compost either applied 
once or split. 

 
Table 6: Effect of compost rates and time of application on fibers, carbohydrates, proteins in pods and total chlorophyll (SpAD  unit) during  
              2008 & 2009 seasons and combined over them.  

Total chlorophyll Proteins % Carbohydrates % Fibers % Treatmen
ts 

Comb.2 2009 2008 Comb.22009 2008 Comb.22009 2008 Comb.2 2009 2008  
42.9 40.7 45.0 20.7 21.0 20.3 29.0 27.0 30.9 13.3 11.2 15.3 Control 
41.8 42.8 40.8 20.0 23.1 17.0 25.0 23.3 26.8 13.1 11.1 15.0 Natural 
39.6 40.1 39.1 21.9 22.8 21.0 30.1 17.5 42.7 12.8 11.0 14.5 4t/fed. O1 
41.6 42.1 41.1 20.2 22.8 17.5 29.3 17.8 40.8 13.1 10.6 15.6 4t/fed. S1 
37.4 36.2 38.5 19.7 22.5 16.9 29.1 23.5 34.7 12.3 10.4 14.1 6t/fed. O 
37.3 38.5 36.2 22.1 23.3 20.9 23.5 22.9 24.1 12.7 10.8 14.6 6t/fed. S 
44.3 41.9 46.5 20.9 21.6 20.3 29.0 27.9 30.1 12.7 10.9 14.5 8t/fed. O 
39.7 39.4 40.0 21.8 20.7 22.9 26.0 26.2 25.8 12.9 10.8 15.1 8t/fed. S 
4.6 N.S 5.9 N.S N.S 4.7 N.S N.S 10.8 N.S N.S N.S LSD0.05 

1 – O = Applied once; S = Applied at two equal splits; 2- Comb. = combined analyses over seasons; N.S = Not significant; ton. 
 
Conclusion: 
 From the obtained findings, it could be concluded that the higher rates of compost 6 and 8 tons/fed. either 
added once or in split did not affect positively the snap bean plant growth or yield compared to 4 tons rate. On 
the other hand, the lowest compost rate (4 tons/fed. in split) surpassed all treatments in early pods yield of snap 
beans. The both recommended mineral fertilizer and 4 tons splitting of compost significantly yielded the highest 
total yield. This indicates that mineral fertilizers could be replaced by the organic compost or organic 
amendments, which contribute to avoid environmental and food produces pollution.   
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