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Abstract 

This work was carried out at the sandy soil of El-Khatatba region, Minofia Governorate, Egypt, through 

the two successive seasons of 2016 and 2017 to study the effect of organic fertilization combined with chemical 

fertilizer in presence of bio fertilizer on growth, yield, quality and nutritional status of banana Grande Naine 

cultivar.  Mother plants were planted at 3×2 m apart in March 2015 and two suckers were selected per each hole 

and the others were removed. The obtained results showed that, the highest values of pseudostem height, 

pseudostem circumference, leaf area and assimilation area per plants were scored by T1 recommended dose of 

chemical fertilization (RD), followed in descending order by T4 treatment (75% RD+21kg compost+5ml 

bio./plant) with non-significant differences between them in the two seasons. The highest values of bunch 

length, fruits yield per fed., the thickest bunch, the heaviest bunch, the highest number of fingers/hand and the 

heaviest hand were scored by T1 treatment, followed in descending order by T4 treatment in the two seasons. 

The highest values of finger length, finger diameter and finger weight as well as the richest fruit pulp total 

sugars % and T.S.S. % were recorded by T4, followed by T7 (75% RD+45g humic+ 5ml bio./plant) in the two 

seasons. The heaviest pulp weight was obtained by those received T4 treatment, followed in descending order by 

T7 treatments, whereas the highest pulp/peel ratio was registered by T7 and T4 treatments in the two seasons. 

Banana plants received the full dose of chemical fertilization (100% RD) is being the most promising one for 

inducing the greatest leaf total carbohydrates, N, P and K percentage, followed in descending order by T4 and T7 

treatments without significant difference between them in the two seasons.  
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Introduction 

 

Banana (Musa spp) member of the Musaceae 

family is one of the most important tropical fruit 

crops in the world and is major tropical food crop 

(Sharrock et al., 2001). Banana fruit is important 

source of nutrients containing polysaccharides, 

sugars, vitamins A, C, B6 and other minerals with 

traces of fat as well as beneficial health properties 

and reduced risk for some forms of cancer, heart 

disease, stroke and other chronic ailments due to the 

presence of antioxidants and biologically active 

ingredients (Hui et al., 2006 and Park et al., 2011). 

Banana cv. Grande Naine is a popular variety grown 

mostly in all export oriented countries of Asia, South 

America and Africa.  

Organic agriculture is an ecological management 

system that promotes and enhances biodiversity, 

biological cycles and soil biological activates. It is 

based on the minimal use of chemical inputs and 

management practices that restore maintain and 

enhance ecological harmony. Therefore, a great 

attention has been paid to use the natural source of 

nutrition as an alternative to the mineral fertilization, 

but organic fruit growers have little experience with 

banana plants. 

Compost is a readily available fertilizer with 

beneficial effects on physical, chemical, biochemical 

and biological properties of the soils. Moreover, 

compost-based treatments stimulate an enhanced 

plant physiological status with improvements in 

quantity and quality of crop productions 

(Zaccardelli et al., 2012). 

Humic substances are recognized as a key 

component of soil fertility properties, since they 

control the chemical and biological properties of the 

rhizosphere. Humic acid (polymeric polyhydroxy 

acid) is highly beneficial to both plant and soil; it is 

important for increasing microbial activity, it is 

considered as a plant growth bio-stimulant and an 

effective soil enhancer; it promotes nutrient uptake as 

chelating agent (Nardi et al., 2005). Also, it 

improves vegetative characteristics, nutritional status 

and leaf pigments (Eissa-Fawzia et al., 2007 and 

Ismail et al., 2007). 

Chemical fertilization is an important and 

limiting factor for growth and production of banana 

plants because plants remove large amounts of 

nutrients from the soil. Among these nutrients, 

nitrogen, phosphorus and potassium are considered 

the prime nutrients for growth of plants. For growth 

and fruit production, bananas require high amounts 

of nutrients which are often supplied only in part by 

the soil. These nutrients have to be enriched with 

organic and bio fertilizers in order to maintain soil 

fertility and to permit the continuous production of 

high yields (Gowen, 1995). Several investigators 

recoded that combined application of inorganic 
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fertilizers with organic or bio fertilizers decreased 

soil pH and increased soil N, P and K availability 

(Russo and Berlyn, 1990; Suresh et al., 2004; 

Gogoi et al., 2004 and Coker, 2006) and improved 

growth, yield and fruit quality of banana plants (Abd 

El-Naby and El Sonbaty, 2005; Abdel Moneim-

Eman et al., 2008; Vazquez-Ovando et al., 2012; 

Al-Busaidi, 2013 and Baiea and El-Gioushy, 

2015). 

Bio-fertilization is considered an important tool 

to enhance the yield and fruit quality of fruit trees 

and it becomes, as positive alternative to chemical 

fertilizers. It is safe for human and environmental 

and using it was accompanied with reducing the 

great pollution occurred on our environment as well 

as for producing organic foods for export (Abdelaal 

et al., 2010). 

With this background, an experiment was 

undertaken to know the effect of compost and humic 

acid as a source of organic fertilization combined 

with chemical fertilizer in presence of bio fertilizer 

comparing with the full dose of chemical fertilizer on 

growth, yield, quality and chemical constituents of 

banana cv. Grande Naine grown under sandy soil 

conditions. 

 

Materials and Methods 

 

This work was carried out at the sandy soil of El-

Khatatba region, Minofia Governorate, Egypt, 

through the two successive seasons of 2016 (first 

ratoon plants) and 2017 (second ratoon plants) to 

study the effect of organic fertilization combined 

with chemical fertilizer in presence of bio fertilizer 

on growth, yield, quality and nutritional status of 

banana Grande Naine cultivar, Giant Cavendish 

AAA sub-group grown under sandy soil conditions. 

Mother plants were planted in March, 2015. Mats 

(plantation holes) were 3×2 m apart with two 

productive ratoons per each (two suckers were 

annually selected and remained to grow for the 

consecutive cropping). The suckers devoted for this 

study were healthy, nearly unisource in growth vigor 

and received regularly the recommended 

horticultural practices, hence every Fadden contains 

1400 plants. The chemical and mechanical properties 

of the used soil are presented in Table, 1. 

 

Table 1. Soil characteristics of banana plantation at the start of the experiment. 

Mechanical analysis Value Chemical analysis Value Anion and Cation (Meq/I) Value 

Coarse sand% 48.3 CaCO3% 2.11 Ca++ 1.81 

Fine sand% 36.7 Field capacity% 14.3 Na+ 1.92 

Silt% 12.4 PH 7.82 Mg+ 0.86 

Clay% 2.6 Organic matter% 0.36 K+ 0.21 

Soil texture Sandy EC (ds/m) 0.48 CO3
-- 0.0 

  Total N% 0.13 HCO3
- 2.49 

  
  

Cl- 1.52 

  
  

SO4
-- 0.79 

 

The experimental plants received all the 

agricultural practices usually used in banana 

plantation, except for the purpose of this study. The 

main source of water supply was well water under 

drip irrigation. 

Chemical fertilizer treatments 

Chemical fertilizers doses were added through 

drip irrigation system during the two seasons of this 

study. The plants were received chemical fertilizers 

at the recommended doses of chemical NPK (800, 

100, 1000 N, P2O5 and K2O actual Kg/fed) in the 

forms  of ammonium nitrate 33.5 N%, phosphoric 

acid 80% (P2O5) and potassium sulphate 48% (K2O) 

(National campaign for improving banana 

productivity in Egypt, 2014). 

- Organic fertilizer treatments 

Organic fertilizer (compost) at the rate of 7, 14 

and 21kg per plant/year were added in early 

December of both seasons. Two trenches 

(100×50×50 cm) were excavated on the two side of 

the plant, and then the given amount of compost as a 

part of surface soil was mixed together and added to 

the chuck holes followed by irrigation. Chemical 

analysis of used compost are shown in Table, 2. 

Humic acid (potassium humate) at the rate of 15, 

30 and 45g per plant/year, where the  rates were 

divided into equal two doses and added as soil 

drench just before irrigation at March 1st  and May 

1st. Humic fertilizer analysis: Humic acid 75%, 

potassium (K2O) 10%, volvic acid 4% and Fe 2%. 

 

Table 2. Chemical analysis of the used compost  

Parameters 

Determinations Determinations 

Ec 

(ds/m) 
pH C % N % P % K % 

Fe 

(ppm) 

Zn 

(ppm) 

C:N 

ratio 

Values 3.68 6.89 19.54 1.08 0.47 1.39 1419 222 18:1 

 

All banana plants which received organic 

fertilizer were inoculated with a mixture of nitrobein 

+ phosphorein contained efficient strains of nitrogen 

fixing bacteria namely, Azotobacter chroococcum + 
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phosphate dissolving bacteria (Bacillus megaterium 

var phosphaticum) which supplied by the 

Department of Microbiology, Agric. Res. Center, 

Giza was used in this study as biological activators. 

The strains were characterized by a good ability to 

infect its specific host plant and by its high efficiency 

in N-fixation and phosphate solubilizing.  Banana 

pants received bio fertilizer as soil drench at the rate 

of 5ml/plant in March 1st. 

 

Table 3. The experiment consisted of seven treatments as follows 

Treatments 

Chemical fertilization 

(g/plant/year) 

Compost 

(kg/plant

/year) 

Humic acid 

(g/plant/year) 

Bio-

fertilization 

(ml/plant/year) N P K 

(T1) 100% Chemical fertilizers (RD) 571 71 714 -------- -------- -------- 

(T2) 75% RD+7kg compost+5ml bio./plant 428.6 53.6 535.7 7 -------- 5  

(T3) 75% RD+14kg compost+5ml bio./plant 428.6 53.6 535.7 14 -------- 5  

(T4) 75% RD+21kg compost+5ml bio./plant 428.6 53.6 535.7 21 -------- 5  

(T5) 75% RD+15g humic+5ml bio./plant 428.6 53.6 535.7 -------- 15 5  

(T6) 75% RD+30g humic+5ml bio./plant 428.6 53.6 535.7 -------- 30 5  

(T7) 75% RD+45g humic+5ml bio./plant 428.6 53.6 535.7 -------- 45 5  

 

Recorded data 

 

Vegetative growth 
Pseudostem height (cm), pseudostem 

circumference (cm), leaves number per plant, leaf 

length (cm), leaf width (cm) and leaf area (m2) of the 

third full sized leaf (from the top) was calculated 

using the equation = leaf length (cm) × leaf width 

(cm) × 0.8 (Murry, 1960) and assimilation area per 

plant (m2) was determined using the equation= leaf 

area × number of green leaves (Ibrahim, 1993). 

Vegetative growth measurements were taken at 

bunch shooting stage. 

 

Yield parameters 

The bunches were harvested when the fingers 

reached the full mature stage as well as when the top 

hands and fingers become roundish and turned 

slightly yellow according to Nolin (1985). Bunch 

length and circumference (cm), bunch weight (kg) 

and finally mean yield/fed. (ton) was calculated 

according to the following equation: 

Yield /fed. (ton) = Bunch weight (kg) × Number of 

plants /fed. (1400 plants) × 10-3. 

 

Fruit physical and chemical characteristics 

Number of fingers/ hand were counted and 

recorded, hand weight (kg), finger weight (g), finger 

length and diameter (cm), pulp weight (g), peel 

weight (g), pulp/ peel ratio, total soluble solids (%), 

total sugars (%), starch (%) and titratable acidity (%) 

were estimated from samples of natural and uniform 

ripened fruits which taken from the middle portion 

(5th and 6th) of two hands for each bunch. Total 

sugars, starch and titratable acidity were determined 

according to A.O.A.C (1995). 

Nutritional status 

Leaf samples were taken from the third upper 

leaf in the descending foliar succession of the plant at 

bunch shooting as recommended by Hewitt (1955). 

Total nitrogen was determined by using micro-

kjeldehl method as described by Pregl (1945). 

Phosphorus was estimated according to Evenhuis 

and Dewaored (1980). Potassium was determined 

photometrically as described by Brown and 

Lilleland (1946). Total carbohydrates were 

determined according to Herbert et al., (1971). 

Statistical analysis 

The obtained data in both seasons were 

statistically analyzed using analysis of variance 

method as a simple experiment in randomized 

complete blocks design. However, LSD at 0.05 was 

used to differentiate between means according to 

Snedecor and Cochran (1980). 

 

Results and Discussion 

 

1- Vegetative growth parameters 

Data in Table, 4 showed that T1 (100% of the 

recommended dose of chemical fertilizer (RD)) was 

the most effective treatment for producing the 

greatest values of the tested vegetative growth 

parameters as compared with the other treatments in 

the two seasons. In this concern, the highest values of 

pseudostem height (271.8 and 283.4 cm), 

pseudostem circumference (83.4 and 81.7 cm), leaf 

area (1.92 and 1.97 m2) and assimilation area per 

plants (20.43 and 20.17 m2) were scored by T1 

followed in descending order by T4 (75% RD+21kg 

compost+5ml bio./plant) with non-significant 

differences between them in the first and second 

seasons, respectively. In the reserve, the lowest 

values of these parameters were gained by T2 

treatment (75% RD+7kg compost+5ml bio/plant), 

followed in ascending order by T5 (75% RD+15g 

humic+ 5ml bio./plant) in the two seasons. The 

remained treatments occupied an intermediate 

position between the above mentioned treatments in 

the two seasons. However, the differences between 

number of leaves/plant due to use the tested 

treatments were not significant in the two seasons. 

The obtained results are in concordance with 

those mentioned by Abd El-Naby (2000), Abd El-

Naby and Gomaa (2000) and Solimanm et al., 
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(2006) on Maghrabi banana; Tirkey et al., (2002) on 

Dwarf Cavendish banana; Hammam et al., (2003) 

and El-Sawy (2005) on Williams banana; Damatto-

Junior et al., (2007) on Prataana banana (Musa 

AAB); Al-Busaidi (2013) on Malindi banana and 

EL-Agamy et al., (2001), Abdel Gawad-Nehad 

(2016) and Amin et al., (2016) on Grande Naine 

banana. In this concern, Baiea and El-Gioushy 

(2015) showed that chemical fertilizers of NPK 

(100%) + compost + humic + EM (effective 

microorganisms) increased vegetative growth of 

Grande Naine banana plants. 

 

Table 4. Effect of some fertilization treatments on some vegetative growth parameters of banana cv. Grande 

Naine during 2016 and 2017 seasons. 

Parameters 

 

 

Treatments 

Pseudo 

stem 

height (cm) 

Pseudo stem 

circumference 

(cm) 

No. of 

leaves\plant 

Leaf area 

(m2) 

Assimilation 

area/plant 

(m2) 

1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 

(T1) 100% Chemical fertilizers 

(RD) 
271.8 283.4 83.4 81.7 10.64 10.24 1.92 1.97 20.43 20.17 

(T2) 75% RD+7kg compost+5ml 

bio./plant 
246.4 259.2 68.7 67.8 10.29 10.19 1.71 1.76 17.59 17.93 

(T3) 75% RD+14kg compost+5ml 

bio./plant 
263.2 268.0 76.4 74.9 10.31 10.36 1.82 1.81 18.76 18.75 

(T4) 75% RD+21kg compost+5ml 

bio./plant 
268.6 276.9 81.1 79.2 10.29 10.32 1.86 1.92 19.14 19.81 

(T5) 75% RD+15g humic+5ml 

bio./plant 
248.1 261.3 69.8 69.1 10.26 10.24 1.76 1.81 18.06 18.53 

(T6) 75% RD+30g humic+5ml 

bio./plant 
264.8 266.9 75.8 75.3 10.36 10.21 1.81 1.84 18.75 18.79 

(T7) 75% RD+45g humic+5ml 

bio./plant 
267.0 274.6 79.9 78.6 10.34 10.38 1.82 1.89 18.82 19.62 

L.S.D at 0.05% 12.6 14.1 9.41 8.36 N.S N.S 0.11 0.12 1.38 0.49 

 

2- Yield parameters 

Data presented in Table, 5 revealed that the 

highest values of bunch length was scored by T1 

treatment, followed in descending order by T4 

treatment in the two seasons of study. Moreover, T7 

and T3 treatments showed high increments in this 

concern in the two seasons. The differences between 

the aforementioned four treatments were not 

significant in the two seasons, except for T3 

treatment in the first season. The thickest bunch was 

registered by T4-fertilized banana plants, followed in 

descending order by T7 and T1-fertilized banana 

plants, with non-significant differences between 

them in the two seasons. While, the heaviest bunch 

was scored by T1 treatment, followed by T4 and T7 

treatments, with non-significant differences between 

them in the two seasons.  

In general, the highest yield of banana cv. Grande 

Naine was scored by T1 treatment (45.93 and 46.84 

ton/fed), followed in descending order by T4 

treatment (43.78 and 45.86 ton/fed) and T7 treatment 

(43.37 and 45.20 ton/fed) in the first and second 

seasons, respectively. The differences between the 

above mentioned three treatments did not reach to 

the level of significance in the two seasons. In the 

contrast, the lowest banana yield was gained by T2 

treatment (36.62 and 36.26 ton/fed), followed in 

ascending order by T5 (38.98 and 37.42 ton/fed) 

treatment in the first and second seasons, 

respectively. The other treatments came in between 

the aforesaid treatments in the two seasons. 

These results are in agreement with those 

obtained by Abd El-Naby (2000), Abd El-Naby 

and Gomaa (2000), Athani and Hulamani (2000), 

EL-Agamy et al., (2001), Ayuso (2002), Tirkey et 

al., (2002), Abd El-Naby and El Sonbaty (2005), 

El-Sawy (2005), Solimanm et al., (2006), Damatto-

Junior et al., (2007), EL-Shenawi et al., (2008), 

Hammam et al., (2003), Barakat et al., (2011), Al-

Busaidi (2013), Bakheit and Elsadig (2015), Abdel 

Gawad-Nehad (2016), Hema et al., (2016) and 

Sangeeta et al., (2017) on different banana cultivars. 

In this regard, Baiea and El-Gioushy (2015) 

reported that Grande Naine banana plants received 

100% chemical fertilizers of NPK + compost + 

humic + EM increased bunch length, bunch 

circumference, bunch weight and total yield. 

Furthermore, increasing amount of organic manures 

and humic acid increased yield of Grande Naine and 

Williams banana plants, respectively (Abdel 

Moneim-Eman et al., 2008 and Amin et al., 2016). 
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Table 5. Effect of some fertilization treatments on yield parameters of banana cv. Grande Naine during 2016 

and 2017 seasons. 

Parameters 

 

 

Treatments 

Bunch length 

(cm) 

Bunch 

circumference 

(cm) 

Bunch weight 

(kg) 

Yield/fed. 

(ton) 

1st 2nd 1st 2nd 1st 2nd 1st 2nd 

(T1) 100% Chemical fertilizers (RD) 112.6 119.4 108.7 113.4 32.81 33.46 45.93 46.84 

(T2) 75% RD+7kg compost+5ml bio./plant 89.8 96.3 96.2 98.6 26.16 25.90 36.62 36.26 

(T3) 75% RD+14kg compost+5ml bio./plant 96.7 104.7 104.9 109.8 29.42 30.22 41.19 42.31 

(T4) 75% RD+21kg compost+5ml bio./plant 108.9 112.6 112.1 117.4 31.27 32.76 43.78 45.86 

(T5) 75% RD+15g humic+5ml bio./plant 94.3 98.7 98.7 101.3 27.84 26.73 38.98 37.42 

(T6) 75% RD+30g humic+5ml bio./plant 102.6 103.9 106.1 107.9 29.42 31.10 41.19 43.54 

(T7) 75% RD+45g humic+5ml bio./plant 106.4 109.8 109.3 115.1 30.98 32.28 43.37 45.20 

L.S.D at 0.05% 14.6 16.7 6.92 7.21 3.14 2.91 2.71 1.82 

 

3-Fruit physical characteristics 

Data in Tables, 6 and 7 reported that, the highest 

number of fingers/hand and the heaviest hand were 

scored by T1 treatment, followed in descending order 

by T4 and T7 treatments, with non-significant 

differences between them in the two seasons. The 

highest values of finger length, finger diameter and 

finger weights were recorded by T4-fertilized banana 

plants, followed by T7 and T1-fertilized plants in the 

two seasons. The difference between the above 

mentioned three treatments are very low to reach the 

level of significance in the two seasons. The heaviest 

pulp was obtained by those received T4 treatment, 

followed in descending order by T7 and T6 

treatments, without significant difference between 

them in the two seasons, while the lowest peel 

weight was detected by T6 treatment (75% RD+30g 

humic+5ml bio./plant), followed by T3 treatment in 

the two season. Whereas, the highest pulp/peel ratio 

was registered by T7 and T4 Treatments in the two 

seasons. 

 

Table 6. Effect of some fertilization treatments on number of fingers/hand, hand weight (kg), finger length (cm) 

and finger diameter (cm) of banana cv. Grande Naine during 2016 and 2017 seasons. 

Parameters 

 

 

Treatments 

No. of  

fingers/hand 

Hand weight 

(kg) 

Finger 

length (cm) 

Finger 

diameter 

(cm) 

1st 2nd 1st 2nd 1st 2nd 1st 2nd 

(T1) 100% Chemical fertilizers (RD) 21.6 23.1 2.36 2.59 18.1 17.9 3.58 3.62 

(T2) 75% RD+7kg compost+5ml bio./plant 16.8 16.4 1.62 1.58 16.8 16.6 3.26 3.37 

(T3) 75% RD+14kg compost+5ml bio./plant 18.4 19.1 1.92 2.12 17.9 17.8 3.42 3.64 

(T4) 75% RD+21kg compost+5ml bio./plant 19.2 21.3 2.30 2.56 18.7 18.9 3.74 3.84 

(T5) 75% RD+15g humic+5ml bio./plant 17.1 16.9 1.70 1.71 16.9 16.7 3.31 3.42 

(T6) 75% RD+30g humic+5ml bio./plant 18.2 18.7 1.84 2.03 18.0 17.6 3.41 3.61 

(T7) 75% RD+45g humic+5ml bio./plant 19.0 20.9 2.21 2.46 18.3 18.5 3.62 3.74 

L.S.D at 0.05% 1.26 1.42 0.12 0.19 0.52 0.71 0.17 0.19 

 

Table 7. Effect of some fertilization treatments on finger weight (g), pulp weight (g), peel weight(g) and 

pulp/peel ratio of banana cv. Grande Naine during 2016 and 2017 seasons. 

Parameters 

 

 

Treatments 

Finger 

weight 

(g) 

Pulp weight 

(g) 

Peel weight 

(g) 

Pulp/peel 

ratio 

1st 2nd 1st 2nd 1st 2nd 1st 2nd 

(T1) 100% Chemical fertilizers (RD) 102.4 107.2 67.3 70.5 35.1 36.7 1.91 1.92 

(T2) 75% RD+7kg compost+5ml bio./plant 92.6 91.3 61.2 62.9 31.4 28.4 1.95 2.21 

(T3) 75% RD+14kg compost+5ml bio./plant 98.9 106.4 68.3 74.5 30.6 31.9 2.23 2.34 

(T4) 75% RD+21kg compost+5ml bio./plant 112.7 116.3 80.2 82.6 32.5 33.7 2.47 2.45 

(T5) 75% RD+15g humic+5ml bio./plant 94.3 96.2 63.2 63.5 31.1 32.7 2.03 1.94 

(T6) 75% RD+30g humic+5ml bio./plant 97.6 103.9 68.3 72.7 29.3 31.2 2.33 2.33 

(T7) 75% RD+45g humic+5ml bio./plant 112.1 114.2 80.0 81.1 32.1 33.1 2.49 2.45 

L.S.D at 0.05% 8.37 6.14 8.16 7.32 2.84 2.60 0.32 0.28 

 

4-Fruit chemical characteristics 

Data in Table, 8 pointed out that the richest fruit 

pulp total sugar % and T.S.S. % were scored by those 

fertilized by T4 treatment, followed in descending 

order by T7 and T6 treatment without significant 

differences between them in the two seasons. On 

contrary, the lowest values of these parameters, were 

gained by T1 treatment in the two seasons of the 
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study. However, the differences between the 

obtained values of fruit pulp starch and total acidity 

are out the level of significance in the two seasons. 

The obtained results regarding fruit physical and 

chemical characteristics of banana plants were 

supported by the findings of Abd El-Naby (2000), 

Abd El-Naby and Gomaa (2000), Abd El-Naby 

and El Sonbaty (2005) and Solimanm et al., (2006) 

on Maghrabi banana; Athani and Hulamani (2000) 

on Rajapuri banana; Bakheit and Elsadig (2015) on 

banana Cavendish group (AAA) and Baiea and El-

Gioushy (2015), Abdel Gawad-Nehad (2016), 

Amin et al., (2016), Hema et al., (2016) and 

Sangeeta et al., (2017) on Grande Naine banana.  In 

this sphere, Abdel Moneim-Eman et al., (2008) 

reported that chemical fruit quality of Williams 

banana were improved using nitrogen in both organic 

and mineral sources rather than using nitrogen 

completely via mineral source only. Organic 

fertilization by using farm yard manure or banana 

compost was favorable for enhancing fruit quality in 

terms of increasing finger weight, total soluble solids 

%, total sugars % and decreasing starch % and total 

acidity %. The best results of fruits quality were 

obtained from plants received nitrogen through 50% 

banana compost plus 50% out of the recommended 

dose of nitrogen mineral source. 

 

Table 8. Effect of some fertilization treatments on fruit chemical characteristics of banana cv. Grande Naine 

during 2016 and 2017 seasons. 

Parameters 

 

 

Treatments 

Fruit pulp 

total sugar 

content (%) 

Fruit pulp 

starch 

content (%) 

Fruit pulp 

T.S.S 

(%) 

Fruit pulp 

total acidity 

(%) 

1st 2nd 1st 2nd 1st 2nd 1st 2nd 

(T1) 100% Chemical fertilizers (RD) 15.27 15.13 2.36 2.27 19.24 19.03 0.41 0.39 

(T2) 75% RD+7kg compost+5ml bio./plant 15.62 15.84 2.31 2.16 19.86 20.46 0.38 0.36 

(T3) 75% RD+14kg compost+5ml bio./plant 15.59 16.17 2.14 2.21 19.79 20.17 0.39 0.38 

(T4) 75% RD+21kg compost+5ml bio./plant 16.46 16.58 2.25 2.19 21.16 21.40 0.37 0.37 

(T5) 75% RD+15g humic+5ml bio./plant 15.68 15.97 2.16 2.14 19.92 20.52 0.37 0.37 

(T6) 75% RD+30g humic+5ml bio./plant 15.92 15.92 2.26 2.24 20.65 20.63 0.39 0.38 

(T7) 75% RD+45g humic+5ml bio./plant 16.31 16.28 2.19 2.18 20.93 21.29 0.40 0.36 

L.S.D at 0.05% 0.68 0.71 N.S N.S 0.84 0.92 N.S N.S 

 

5- Nutritional status 

Data in Table, 9 demonstrated that banana cv. 

Grande Naine plants received the full dose of 

chemical fertilization is being the most promising 

one for inducing the greatest leaf total carbohydrates, 

N, P and K percentages, followed in descending 

order by T4 and T7 treatments without significant 

difference between them in the two seasons. On the 

revers, the lowest values of these parameters were 

gained by T2 treatment in the two seasons. The rest 

treatments came in between the aforementioned 

treatments in the two seasons.  

Consequently, it is preferable from the previous 

results that fertilizing banana plants with the 

combined treatment between 75% of chemical 

fertilizer dose+21kg compost+5ml bio./plant 

fertilizer for enhancing the yield and quality of this 

plant. Therefore, the present study strongly admits 

the use of such treatment to produce fruits with high 

quality and safe for human health.  

 

Table 9. Effect of some fertilization treatments on leaf total carbohydrates N, P and K (%) of banana cv. Grande 

Naine during 2016 and 2017 seasons. 

Parameters 

 

 

Treatments 

Leaf total 

carbohydrates 

content 

(%) 

Leaf N 

content 

(%) 

Leaf P 

content 

(%) 

Leaf K 

content 

(%) 

1st 2nd 1st 2nd 1st 2nd 1st 2nd 

(T1) 100% Chemical fertilizers (RD) 21.62 20.84 2.74 2.81 0.24 0.28 3.69 3.56 

(T2) 75% RD+7kg compost+5ml bio./plant 18.11 19.79 2.14 2.19 0.18 0.21 3.14 3.02 

(T3) 75% RD+14kg compost+5ml bio./plant 19.87 17.94 2.26 2.37 0.21 0.24 3.29 3.25 

(T4) 75% RD+21kg compost+5ml bio./plant 20.94 19.65 2.43 2.56 0.23 0.26 3.56 3.41 

(T5) 75% RD+15g humic+5ml bio./plant 19.43 17.83 2.21 2.29 0.19 0.23 3.26 3.24 

(T6) 75% RD+30g humic+5ml bio./plant 19.81 18.94 2.29 2.31 0.20 0.25 3.25 3.21 

(T7) 75% RD+45g humic+5ml bio./plant 20.64 19.23 2.41 2.52 0.22 0.26 3.52 3.39 

L.S.D at 0.05% 1.82 1.61 0.43 0.45 0.056 0.071 0.27 0.38 

 

The obtained results of leaf chemical composition 

of Grande Naine banana plants are in harmony with 

the findings of Abd El-Naby (2000), Abd El-Naby 

and Gomaa (2000), Alvarez et al., (2001), 

Hammam et al., (2003), Solimanm et al., (2006), 

Baiea and El-Gioushy (2015), Amin et al., (2016) 

and Rajput et al., (2017) on different banana 

cultivars. In this concern, Abdel Gawad-Nehad 
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(2016) on Grande Naine banana mentioned that leaf 

N and K contents were significantly affected by 

compost tea applications, the plant which received 

80% NPK plus organic fertilizers (compost tea 20 

kg/100L+humic acid 5g/L) gave the highest leaf N 

and K contents when compared with other 

treatments. 

The gained results of this study may be due to the 

role of fertilization in growth and development of 

banana plants; hence the use of organic fertilizers 

(compost or humic acid) added to the soil, it led to 

decrease soil pH which led to increase solubility of 

the nutrients for plant uptake, in some cases organic 

materials may act as low release fertilizer. Recently, 

on the way of sustainable agriculture with minimum 

effects, the use of organic fertilization (compost or 

humic acid,… etc) as natural soil amendments is 

recommended to substitute the soluble chemical 

fertilizers. They enhance the structure of weak-

structured sandy soils and improve their water 

holding capacity. Also, they increase soil fertility, 

and activate root growth, create active biological 

conditions and enhancing activities of micro-

organisms, especially those related with 

mineralization (Suresh et al., 2004). Furthermore, to 

interpret and evaluate the influence of chemical 

fertilization of this work, on increasing the different 

studied vegetative growth criteria, yield and chemical 

composition of banana plants, it is important to refer 

to the physiological roles of nitrogen, phosphorus 

and potassium in plant growth and development. 

Such three macronutrient elements are the basic 

elements usually used in chemical fertilizers. Plant 

supplement with these macronutrients in form of 

fertilizers is necessary because the soil is usually in 

deficient of them due to plant removal leaching or 

they are not readily available for plants 

(Marschener, 1997). Therefore, such addition of 

NPK fertilization quantities insured production of 

high productivity and chemical composition of 

banana plants. 
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 الموز جراندنان صنفوالحالة الغذائية ل ثمارالمحصول وجودة النمو و التأثير بعض معاملات التسميد على 

 2، مها محمد السيد على1حامد الزعبلاوي محمود البدوي

 مصر. -جامعة بنها -كلية الزراعة -. قسم البساتين1
 مصر. -جامعة بنها -كلية الزراعة -.قسم الأراضى والمياة2

  
( لدراسة 6102-6102مصر خلال موسمين متعاقبين ) –محافظة المنوفية  –أجريت هذه التجربة فى تربة رملية بمنطقة الخطاطبة 

نباتات الموز ل والحالة الغذائيةثمار المحصول وجودة النمو و التأثير التسميد العضوى مختلطاً بالتسميد الكيماوى فى وجود التسميد الحيوى على 
زالة الخلفات  6102م فى شهر مارس  3×6صنف جراندنان. تم زراعة نباتات الأمهات على مسافات  وقد تم إختيار خلفتان بجوار كل أم وا 

 النتائج المتحصل عليها:وأظهرت الباقية، 
)الجرعة الكاملة الموصى 1Tاملة التسميد مع كانت معأعلى قيم لطول وقطر الساق الكاذبة ومساحة الورقة والمساحة الورقية للنبات أن 

ملى 2+كمبوست  كجم60+ من الجرعة الموصى بها من التسميد الكيماوى 4T (22%بها من التسميد الكيماوى( يليها إستخدام معاملة التسميد 
( دون وجود فروق معنوية بينهما فى كلا الموسمين. تم الحصول على أعلى القيم بالنسبة لطول وسمك ووزن السوباطة ومحصول سماد حيوى/نبات

فى كلا الموسمين. من جهة أخرى فقد تم الحصول  4Tيليها معاملة التسميد  1Tالفدان وعدد الأصابع/ كف ووزن الكف بإستخدام معاملة التسميد 
يليها  4Tوقطر ووزن الإصبع وأعلى محتوى من السكريات الكلية والمواد الصلبة الذائبة الكلية عند إستخدام معاملة التسميد  على أعلى قيم لطول

( فى كلا الموسمين. وقد تم ملى سماد حيوى/نبات2جم هيومك +52+من الجرعة الموصى بها من التسميد الكيماوى  22%) 7Tمعاملة التسميد 
بينما تم الحصول على أكبر قيمة لنسبة  7Tيليها معاملة التسميد  4Tللب الثمرة )الإصبع( عند إستخدام معاملة التسميد  الحصول على أكبر وزن

فى كلا الموسمين. أعطت معاملة التسميد بالجرعة الكاملة الموصى بها من التسميد الكيماوى  7Tو  4Tاللب/ القشرة بإستخدام معاملتى التسميد 
دون  7Tو  4Tة مئوية لمحتوى أوراق الموز من المواد الكربوهيدراتية الكلية والنيتروجين والبوتاسيوم والفوسفور يليها معاملة أكبر نسب )011%)

 وجود فروق معنوية. 
 

 


