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ABSTRACT 
 

Two field trials were carried out at sandy soil in the farm of Research and Production Station, National 
Research Centre, Nubaria District, AL-Behaira Governorate, Egypt, during the two successive winter seasons of 
2010-2011 and 2011-2012. The aim of this study to investigate the response of two chickpea varieties (Giza 195 
and Giza 4) to compound foliar fertilizer (Fetrilon Combi2) and its effects on growth, yield and yield 
components as well as some chemical constituents under sandy soil conditions. The results show significant 
varietal differences between Giza-192 and Giza-4 in all growth characters at 90 days after sowing yield 
components in most of studied characters except shelling %, where, Giza 4 surpassed Giza 195 in most of %, 
where, Giza 4 surpassed Giza 195 in most of studied characters except weight of pods/plant. Increasing 
compound foliar fertilizer from 0 to 200 g/fed. significantly increased most of growth characters and most of 
yield and yield components characters except shelling % of chickpea in the both seasons. The highest values of 
most yield and yield components were recorded by Giza -4 and 200 g/fed Fetrilon Combi-2, while the lowest 
values the same characters were recorded by Giza-195 and without application of Fetrilon Combi-2 (control).  
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Introduction 
 

Chickpea (Cicer arietinum L.) is an important dry land pulse crop in many parts of the world. It is the 
principal legume crop grown in the Mediterranean region. Chickpea is a good source of protein and 
carbohydrate and its protein quality is better than most other legumes (Kaur et al., 2005). It can be a very useful 
legume crop for incorporation into short-term rotation and for nitrogen fixation in soil.  

Increasing Chickpea yield per unit area can be achieved by breeding high yielding cultivars. Significant 
differences in chickpea cultivars have been shown by many workers (Hafiz, 2000, Arshad et al., 2003, Bakhsh, 
el al.,2006 and Akay, 2011). 

Crop production can be improved through improving the metabolic activity and nutritional status of crop 
plants. In this respect, micronutrients plays an important role in increasing seed yield through their effects on the 
different process in the plant, on the nitrogen-fixing symbiotic process and the effective use of the major and 
secondary nutrients, resulting in high legume yields (Marschner; 1995). The magnitude of yield losses due to 
nutrient deficiency also varies among the nutrients (Ali et al., 2001). 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). 

Micronutrient availability for the plant depends, among other factors, texture, organic matter and mainly 
soil pH. 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. It is well 
known that such soil factors are known to limit mobility and availability of soil fertilizers therefore foliar 
application techniques, as a particular way to supply nutrients could avoid these factors and results in rapid 
absorption. Despite its importance, few studies have been conducted to analyze the application of micronutrients 
to chickpea. Thus the objective of this study to investigate growth, yield and its components as well as some 
chemical constituents of two cultivars of chickpea  as affect by compound foliar fertilizer under sandy soil 
conditions. 
 
Materials 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 2010-2011 and 2011-2012, to study the response of two chickpea cultivars (Giza 195 and Giza 4) to 
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compound foliar fertilizer with Fetrilon Combi2 (tap water (control), 100 and 200 g/fed) and their effects on 
growth, yield and yield components as well as some chemical constituents. 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, where cultivars were assigned in the main plots and complete foliar fertilizer with  Fetrilon 
Combi2 (Fe 4% - Zn 4% - Mn 3% - B 1.5% - Mg2.2% - Cu 0.5 % - Mo 0.05% and S 2.5% ) was randomly 
distributed in the sub-plots. Compound foliar fertilizer with Fetrilon Combi2 was sprayed twice during the 
growth period (35 and 50days after sowing). The volume of the spraying solution was 300 liter /fed. for each 
spray. Tween-20 was added (1ml/L) as welting agent to the spray solution. 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. Chickpea grains were planted on first week of December in the two seasons, 
after inoculated with Rhizobium strain and irrigated just after sowing using sprinkler irrigation system. The 
normal agronomic practices of growing chickpea 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/plant, number of pods/plant, dry 
weight of leaves /plant (g), dry weight of pods/plant (g) and total dry weight/plant (g) 
 
2-Yield and yield components: 

 
At harvest, a random sample of ten plants were taken from each plot to determine, plant height (cm), 

number of branches/plant, number of pods/plant, weight of pods/plant (g), shelling %, seed index (g) and seed 
yield/plant (g), in addition, seed, straw and biological yields “kg/fed” were determined from the whole area of 
experimental unit and then converted to yield per fed.  
 
3-Chemical constituents: 

 
50 g seed samples were grinded into fine powder and stored in brown glass bottles for chemical analysis in 

the second season. Nitrogen and oil % were determined according to the method described by A.O.A.C. (1990) 
and the crude protein content was calculated by multiplying total nitrogen concentration by 6.25. Carbohydrate 
% was determined according to the method described by Dubois et al., (1956).  
 
Statistical analysis: 

 
All data were subjected to statistical analysis according to procedure outlined by Snedecor and Cochran 

(1990). Treatments means were compared by L.S.D test.  
 
Results And Discussions 
 
I- Growth characters:  

 
Data presented in Tables (1 and 2) show significant varietal differences between both Giza-192 and Giza-4  

in all growth characters in 90 days after sowing  in both seasons. Whereas, Giza-4 surpassed Giza-192 in all 
studied characters except, dry weight of pods/plant in both seasons. It could be concluded that varietal 
differences between chickpea varieties may be due to genetical differences between varieties and growth habit 
as well as the differences between genotypes concerning partition of dry matter. These results of varietal 
differences in growth parameters are in agreement with those obtained by (Hafiz, 2000, Ali et al., 2001, Arshad, 
et al., 2003, Singh and Sandhu 2006 and Akay, 2011). 
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Table 1: Effect of chickpea varieties, compound foliar application of Fetrilon Combi 2 and the interactions on some growth characters  
              (2010-2011 season) 

Treatments 
 Plant  Total Number of Number of Dry weight  Dry weight  
 height   Dry   branches Pods of pods of  leaves 
(cm) weight(g) /plant  /plant      plant (g)  (g) 

Giza 195 63.84 77.44 4.24 27.38 38.72 23.86 
Giza 4 68.29 80.02 5.33 29.36 36.36 25.48 
LSD (5%) 1.38 1.14 0.32 0.59 1.02 0.52 
Tap water (Control) 59.40 73.60 3.91 24.50 33.64 22.33 
100 g/fed 66.90 78.19 4.68 28.70 38.45 25.01 
200 g/fed 71.90 84.40 5.78 31.92 40.54 26.66 
LSD (5%) 1.46 1.03 0.15 0.97 0.76 0.53 

Giza 195 
Control 56.88 71.30 3.19 23.51 35.18 21.18 
100 g/fed 65.25 77.52 4.21 28.18 39.76 24.21 
200 g/fed 69.39 83.50 5.33 30.46 41.23 26.19 

Giza 4 
Control 61.92 75.90 4.62 25.48 32.10 23.48 
100 g/fed 68.54 78.86 5.15 29.21 37.14 25.82 
200 g/fed 74.41 85.30 6.22 33.39 39.84 27.14 

LSD (5%) 2.06 1.46 0.21 NS NS  NS  
 
Table 2: Effect of chickpea varieties, compound foliar application of Fetrilon Combi-2 and the interactions on some growth characters  
              (2011-2012 season) 

    
 Plant 
height cm  

Total dry 
weight g 

Number of 
branches 
/plant 

Number of 
pods/ plant 

Dry weight 
pods/ plant  g 

Dry weight 
of leaves/ 
plant g  

Giza195 64.68 76.91 4.26 28.29 38.42 24.85 
Giza 4 67.79 81.60 5.22 31.33 35.43 25.62 
LSD (5%) 2.01 0.68 0.06 1.50 0.61 0.84 
Tap water (Control) 59.55 71.81 3.65 26.68 32.49 22.98 
100 g/fed 68.00 79.23 4.87 29.35 37.09 25.54 
200 g/fed 71.14 86.73 5.70 33.41 41.19 27.18 
LSD (5%) 1.25 1.52 0.07 0.89 0.85 0.49 

Giza 195 
Control 57.56 66.51 3.18 25.14 34.13 22.13 
100 g/fed 66.85 78.14 4.47 28.20 38.88 25.22 
200 g/fed 69.62 86.08 5.15 31.54 42.24 27.18 

Giza 4 
Control 61.55 77.11 4.13 28.22 30.84 23.83 
100 g/fed 69.16 80.31 5.28 30.50 35.29 25.85 
200 g/fed 72.66 87.38 6.25 35.28 40.14 27.18 

LSD (5%) NS 2.15 0.10 NS NS  NS  

 
It is clear also from Tables (1 and 2) that compound foliar fertilizer Fetrilon Combi-2 have a significant 

stimulatory effect on growth characters of chickpea plants i.e. plant height, total dry weight/plant, number of 
branches/plant, number of pods/plant, dry weight of pods/plant and dry weight of leaves /plant in 90 days after 
sowing in the both seasons by increasing of the concentration of fertilizer compound Fetrilon Combi-2 from 0 to 
200 g/fed. Micronutrient application can improve the growth characters (Johnsen et al., 2005). Such 
enhancement effect might be attributed to the favorable influence of Fetrilon Combi-2 on photosynthesis 
process, metabolism and biological activity which in turn encourage vegetative growth of plants. Numerous 
studies confirmed the positive effect of foliar fertilizer compound (Amal et al., 2010, Valenciano et al., 2010). 
From the same  tables, the effect of interaction between chickpea varieties and foliar fertilizer of Fetrilon 
Combi-2  at 90 days after sowing on number of branches/ m2 and total dry weight/ m2 were significant in the 
both seasons. Whereas, plant height was significant in the first season only. Giza-4 variety with spraying 
compound foliar fertilizer Fetrilon Combi-2 at 200 g/fed gave the highest values of all growth characters at 90 
days after sowing compared with Giza-195 with the same rate of compound foliar fertilizer Fetrilon Combi-2. 
 
II- Yield and yield components: 

 
Data presented in Tables (3 and 4) show that significant differences between Giza-195 and Giza-4 varieties 

in the yield and yield components, i.e. plant height, number of branches/plant, number of pods/plant, weight of 
pods/plant (g), seed yield/plant, seed index (g), seed yield/plant (g), seed yield (kg/fed), straw yield (kg/fed) and 
biological yield (kg/fed) except shelling %. Where, Giza 4 surpassed Giza 195 in most of studied characters 
except weight of pods/plant.  

Application of compound foliar fertilizer with Fetrilon Combi-2 led to a highly significant effect on yield 
and yield components in the both seasons compared with control (Tables 3 and 4). Increasing of compound 
foliar fertilizer from 0 to 200 g/fed increased significantly most of yield and yield components characters except 
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shelling % where, the rate of 200 g/fed record the highest seed, straw and biological /yield (1095.53 and 
1130.60, 2214.40 and 2261.20 and 3309.93 and 3393.80 kg/fed in the first and second seasons, respectively), 
while, the rate of 100 g/fed record the highest shelling % (68.08 and 67.65 % in the first and second seasons, 
respectively). Seed, straw and biological yield/ fed increased by 15.72 and 21.09%, 16.95 and 14.93% and 16.54 
and 16.91% in the first and second season, respectively by increasing of compound foliar fertilizer to 200 g/fed 
compared to the control. The increase in yields and its components by foliar fertilizer with Fetrilon Combi-2 
may be due to the easily absorbed forms of nutrients by leaves. Chickpea is a highly responsive crop to 
micronutrient fertilizer in general and Zn and Mo in particular and their deficiencies may be one of the 
important reasons of poor yield (Singh et al., 2004). Several studies pointed out to the positive response of yield 
to foliar fertilization (Amal  et al ., 2010 on fenugreek, Valenciano et al., 2010 and Gangwar and Dubey 2012). 

 
Table 3: Effect of  chickpea varieties, compound foliar application of Fetrilon Combi-2  and the interactions on yield and yield components  
             of chickpea  (2010-2011 season) 

Treatments 

 Plant  
Number 
of 

Number 
of 

Weight 
of  Seeds  Shelling Seed Seed Straw Biological 

Height 
 
branches  Pods pods yield / % index yield Yield Yield 

(cm) /plant  /plant  /plant  
 plant 
(g)   (g)  (kg/fed.) (kg/fed.) (kg/fed.) 

Giza 195 65.97 4.33 28.91 40.07 25.52 66.75 32.19 1012.93 2041.42 3054.36 
Giza 4 69.65 5.36 31.98 38.16 26.50 67.18 35.17 1059.87 2119.62 3179.49 
LSD (5%) 0.03 0.23 0.14 0.30 0.65 NS 0.63 10.37 51.83 57.75 
Tap water 
(Control) 61.84 3.96 27.38 35.50 23.67 67.88 31.51 946.67 1893.33 2840.00 
100 g/fed 69.05 4.74 30.40 39.19 26.68 68.08 33.85 1067.00 2133.83 3200.83 
200 g/fed 72.54 5.84 33.56 42.65 27.68 64.93 35.67 1095.53 2214.40 3309.93 
LSD (5%) 0.40 0.10 0.27 0.25 0.47 1.03 0.28 24.84 37.42 57.71 

Giza 
195 

Control 58.82 3.28 25.90 37.86 23.16 61.17 32.81 966.40 1832.80 2799.2 
100 g/fed 68.91 4.26 29.53 40.22 26.16 65.04 34.50 1086.40 2022.47 3108.87 
200 g/fed 70.19 5.45 31.31 42.14 27.17 64.47 36.19 1126.80 2153.60 3280.40 

Giza4 
Control 64.86 4.64 28.86 37.15 24.17 65.06 32.22 976.93 1953.87 2930.80 
100 g/fed 69.20 5.22 31.28 39.16 26.19 66.87 34.20 1087.60 2095.20 3182.80 
200 g/fed 74.88 6.22 35.81 43.16 28.59 66.24 37.14 1134.27 2175.20 3309.47 

LSD (5%) 0.57 0.13 0.38 0.35 0.66 NS 1.06 45.33 74.12 103.25 

 
Chickpea is a highly responsive crop to micronutrient fertilizer in general and Zn and Mo in particular and 

their deficiencies may be one of the important reasons of poor yield (Singh et al., 2004). Several studies pointed 
out to the positive response of yield to foliar fertilization (Amal  et al., 2010 on fenugreek, Valenciano et al., 
2010 and Gangwar and Dubey, 2012). 

Concerning the interaction effect of chickpea varieties and compound foliar fertilizer with Fetrilon Combi-
2. It is clear from Tables (3 and 4) that the highest values of most yield and yield components were recorded by 
Giza -4 and compound foliar application with Fetrilon Combi-2 (200 g/fed), while the lowest values the same 
characters were recorded by Giza-195 and zero rate of compound foliar fertilizer with Fetrilon Combi-2 
(control). The highest shelling % was obtained with Giza-4 plants and 100 g/fed compound foliar application 
with Fetrilon Combi-2 in both seasons (66.84 and 66.94 % in the first and second seasons, respectively), while 
the smallest shelling % was obtained with Giza-195 and zero rate of compound foliar fertilizer with Fetrilon 
Combi-2 (control) (61.017 and 61.90 % in the first and second seasons, respectively). 
 
III-Chemical constituents: 

 
Data presented in Fig (1,2 and 3) indicated that chickpea varieties Giza-195 and Giza-4 differed in the crude 

protein, carbohydrate and oil %. It concluded that Giza-4 variety exceeded Giza-195 variety in protein and 
carbohydrate percentages. These results may be due to increase of growth and yield which in turn reflected 
positively on chemical constituents of chickpea seeds (Hafiz, 2000 and Singh et al., 2006) 

Data presented in Fig (1, 2 and 3) revealed that different concentrations of compound foliar fertilizer with 
Fetrilon Combi-2 has results increment on the content of oil %, protein and carbohydrate in the seeds of 
chickpea plants with superiority for the Fetrilon Combi-2 at 200 g/fed. which produced the highest values for 
the content of oil %, protein and carbohydrate in chickpea seeds. Such enhancement effect of Fetrilon Combi-2 
might be enhancement of photosynthesis which in turn may improve crude protein, carbohydrate and oil %. The 
positive response for the foliar spraying with the micronutrient fertilizers is in harmony with those obtained by 
(Singh et al., 2004;Valenciano et al., 2010 and Gangwar and Dubey, 2012). 

As for the interaction effect of between varieties and compound foliar fertilizer with Fetrilon Combi-2, Fig 
(4, 5 and 6) show that the highest content of oil %, protein and carbohydrate seed contents were recorded in 
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Giza-4 plants sprayed with Fetrilon Combi-2 at 200 g/fed, meanwhile Giza-195 plants sprayed with tap water 
produced the lowest content of oil %, protein and carbohydrate seed contents confirming the efficiency of foliar 
applied nutrients to chickpea. 
 
Table 4: Effect of  chickpea varieties, compound foliar application of Fetrilon Combi-2  and the interactions on yield and yield components of chickpea  (2011-2012 season). 

    

 Plant 
height 
cm  

Number of 
branches/ 
plant 

Number 
of pods/ 

plant 

Weight of 
pods/ 
plant 

 Seeds 
yield/ 
plant   

Shelling 
(%) 

Seed 
index (g) 

Seed yield 
kg/fed 

Straw yield 
kg/fed 

Biological 
yield kg/fed  

Giza195 66.04 4.37 28.72 40.92 25.21 61.40 33.16 1013.02 2026.04 3190.18
Giza4 69.67 5.28 32.10 39.43 25.33 64.24 34.48 1088.58 2177.16 3265.74 
LSD (5%) 1.91 0.22 0.53 0.49 0.74 1.15 0.45 29.40 58.80 25.53 
Tap water (Control) 62.37 3.84 27.51 35.71 23.34 64.57 31.47 933.67 1967.33 2901.00 
100g/fed 69.38 4.75 30.21 40.15 27.20 67.65 33.84 1088.13 2176.27 3306.07 
200g/fed 71.81 5.89 33.53 44.66 28.27 63.32 36.15 1130.60 2261.20 3391.80 
LSD (5%) 0.99 0.19 0.44 0.28 0.53 1.21 0.30 21.10 42.20 74.07 

Giza 195 
Control 59.19 3.33 25.76 37.46 23.19 61.90 94.38 967.60 1835.20 2802.80 
100g/fed 68.52 4.29 29.16 41.14 26.19 63.66 102.50 1127.73 2055.47 3183.20 
200g/fed 70.40 5.48 31.25 44.14 29.26 66.28 104.55 1170.40 2140.80 3311.20

Giza4 
Control 65.54 4.34 29.25 33.96 22.49 65.34 95.44 999.73 1799.47 2799.20 
100g/fed 70.23 5.20 31.25 39.16 26.21 66.94 103.52 1138.53 2097.07 3235.60 
200g/fed 73.22 6.30 35.81 45.18 29.95 66.29 105.36 1196.80 2181.60 3378.40 

LSD (5%) 1.41 0.28 0.62 0.39 NS NS 0.42 44.12 47.25 102.25 

 
 

       
 

Fig. 1: Effect of vareities and compound of lair fertilizer with Fetrilon Combi-2 on protein % 
 

               
Fig. 2: Effect of vareities and compound folair fertilizer with Fetrilon Combi-2 on carbohydrate % 
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Fig. 3: Effect of vareities and compound folair fertilizer with Fetrilon Combi-2 on protein % 
 

                        
 

Fig. 4: Effect of interacation between vareities and compound folair fertilizer with Fetrilon Combi-2 on protein 
%. 

 

        
 

Fig. 5: Effect of interacation between vareities and compound folair fertilizer with Fetrilon Combi-2 on  
            carohydrate % 
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Fig. 6: Effect of interacation between vareities and compound folair fertilizer with Fetrilon Combi-2 on oil % 
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