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ABSTRACT 

The influence of biofertilization with nitrobiene at 20, 300 

and 200 g/tree, phosphorene at 2, 30 and 20 g/tree and potassine 

at 220, 200 and 3000 ppm on leaf mineral content, yield, physical 

and chemical properties of Ewaise mango fruits were studied 

during 2004 and 2030 seasons. 

Results showed that all biofertilizers were very effective in 

enhancing the nutritional status of the trees, yield, physical and 

chemical characters of the fruits. The best results with regard to 

nutritional status of the trees, yield and fruit quality were obtained 

when Ewaise mango trees were biofertilized twice with nitrobiene 

at 200 g/tree or phosphorene at 20 g/tree and once or three times 

with potassine at 3000 ppm.  

 

INTRODUCTION  

Biofertilization of fruit crops drew the attention of pomologists 

and in the last few decades became an effective alternative to chemical 

fertilizers.  Biofertilizers are very safe for human, animal and 

environment (Abd-Elmotty et al., 6996).  Nitrobiene is a biofertilizer 

product contained beneficial bacteria which live in soil as autotrophy 
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and has the ability to fix atmospheric N in their cells.  Phosphorene is 

a biofertilizer product containing phosphate solubilizing bacteria it 

play a fundamental role in converting the fixed form to be soluble 

ready for plant nutrition.  Breakdown of organic soil matter by 

microorganisms is associated with an increased CO2 production that 

possibly increases the solubility of soil phosphate (Quastel, 6965). 

Application of biofertilizers i.e. nitrobiene (Subba Rao, 6994 and 

Ahmed et al., 6991).  Phosphorene (Kurtsidze, 6994; Boutros et al., 

6991; Haggag et al., 6995 and Ahmed et al., 6995a & 6995b and 

potassine (Banik et al., 6991 and Abd-Elmotty et al., 6996) were 

favorable in improving growth, nutritional status of the trees, yield of 

as well as physical and chemical characteristics of different fruit crops. 

The present study was designed to elucidate the beneficial effect 

of using three biofertilizers namely nitrobiene, phosphorene and 

potassine on Ewaise mango trees. 

 

MATERIALS AND METHODS 

This study was conducted during the two successive seasons of 

2009 and 2060 seasons on Ewaise mango trees (Mangifera indica L.) 

planted in a private orchard situated at Sahel-Salem district (El-Aml 

Farm), Assiut Governorate.  Thirty healthy and uniform in vigour 62-

years old Ewaise mango trees onto seedling rootstock and planted at 

1x1 m. apart were selected. Soil texture is loamy and analysis was 

done according to the standard methods outlined by Wilde et al. 

(6995) and the data are listed in Table 6. 

Table 3: Some physical and chemical properties of soil (0-40 cm 

deep) of the experimental site. 
Soil property Value* 

Sand % 31.30 

Silt % 2.30 

Clay % 3.20 

Texture grade Loamy 

pH 2.3 

EC (dS m
-3

) 3.02 
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CaCO1 % 3.21 

O.M. % 2.00 

Total N % 0.32 

Soluble P (ppm, olsen) 2.10 

Soluble K (ppm, ammonium acetate) 132.20 

* Each value represents the mean of 3 samples. 
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The experiment included 60 treatments: 

6-     Control (No added biofertilizer). 

2-     Addition of Nitrobiene at 50 g/tree. 

3-     Addition of Nitrobiene at 600 g/tree. 

4-     Addition of Nitrobiene at 200 g/tree. 

5-     Addition of Phosphorene at 5 g/tree. 

6-     Addition of Phosphorene at 60 g/tree. 

1-     Addition of Phosphorene at 20 g/tree. 

9-     Foliar application of Potassine at 250 ppm. 

9-     Foliar application of Potassine at 500 ppm. 

60-   Foliar application of Potassine at 6000 ppm. 

 

Each treatment was replicated three times, one tree per each and 

received the half recommended rate of mineral fertilization of 

ammonium sulphate, super phosphate and potassium sulphate (625, 

500 and 500 g/tree, respectively). 

Nitrobiene contains two non-symbiotic nitrogen-fixing bacteria: 

Azotobacter chrococcum and Azospirillum barasilence carried on peat 

moss, vermiculite and plant charcoal (Shalan et al., 2006). It was 

applied twice at 65 March and 65 April around each tree. 

Phosphorene contains phosphate dissolving bacteria Vesicular 

Arbusular Mycrorrhiza and Silicane bacteria (Abd-Alla et al., 2006). 

It was applied once which 5, 60 or 20 g/tree was mixed with ½ kg 

super phosphate before application and the mixture was broadcasted 

around each tree (6
st
 week of February). 

Potassiene (303 K2O) at 250, 500 and 6000 ppm was sprayed 

three times: after full bloom, after fruit setting and 30 days later. 

In late July at each seasons, samples comprised from twenty 

leaves of six month old from non-fruiting shoots were selected at 

random from each replicate to determine N%, P% and K%  content 

according to Wilde et al., (6995). 

At harvest time according to the prevailing conditions (mid 

August), yield expressed in weight (kg) and number of fruits per tree 

was recorded. 
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To study the fruit quality, five fruits at uniform stage of maturity 

were picked at random from all directions of each tree (replicate) just 

before harvest of each season.  All fruit samples were tested for 

physical and chemical characteristics as follows: 

The physical characteristics included: 

a) Fruit weight (g)        b) Seed weight (g)       c) Pulp/seed ratio 

·        The chemical properties included: 

a)  Total soluble solids percentage (TSS%) was estimated by 

using the hand refractometer. 

b)  Total acidity was determined by direct titration against 0.6 

N NaOH using phenolphthalein as an indicator and 

expressed as citric acid/600g fruit pulp, according to 

A.O.A.C. (6995). 

c)    Ascorbic acid content as mg vitamin C/600g fruit pulp 

was evaluated using of 2,6-dichlorophenol indophenol as 

outlined in A.O.A.C., 6995. 

Complete randomized block design was followed.  

All data obtained were statistically analyzed according to Mead 

et al. (6993) using L.S.D. test to recognize the significancy between 

various biofertilizer treatments. 

 

RESULTS AND DISCUSSION 

Effect of biofertilization on leaf minerals content: 
It is clear from the data in Table 2 that biofertilization through 

using nitrobiene at 50 to 200 g/tree, phosphorene at 5.0 to 65.0 g/tree 

and potassine at 250 to 6000 ppm significantly stimulated percentages 

of N, P and K in the leaves of Ewaise mango trees comparing with 

control trees.  The increase in these macronutrients was associated 

with increasing the rates of nitrobiene, phosphorene and potassine.  

Meaningless promotion on these elements was observed using the 

higher two levels of nitrobeien (600 and 200 g/tree), phosphorene (60 

and 65 g/tree) and potassine (500 and 6000 ppm). 

The beneficial effect of these biofertilizers on increasing the 

availability of nutrients through reducing soil pH and increasing 

organic matter could resulted in enhancing these nutrients. These 
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results are in agreement with those obtained by Abd E-Moumen 

(6994), Haggag et al. (6995), Ragab (6999) and Abd-Elmotty et al. 

(2005). 

Table 2: Effect of biofertilization with nitrobiene, phosphorene 

and potassine on leaf minerals content (%) of Ewaise 

mango trees in 2004 and 2030 seasons. 

Biofertilization  

treatments 

N% P% K% 

200
4 

203
0 

Avg. 
200
4 

203
0 

Avg. 
200
4 

203
0 

Avg. 

Control 0.43 0.41 0.42 0.32 0.30 0.33 0.21 0.13 0.10 

Nitrobiene at 20 g/tree 3.23 3.13 3.11 0.32 0.33 0.31 0.11 0.20 0.13 

Nitrobiene at 300 g/tree 3.23 3.10 3.22 0.20 0.33 0.34 0.30 0.23 0.24 

Nitrobiene at 200 g/tree 3.40 3.32 3.31 0.22 0.23 0.21 0.33 0.43 0.43 

Phosphorene at 2 g/tree 3.32 3.01 3.04 0.20 0.33 0.34 0.40 0.40 0.40 

Phosphorene at 30 

g/tree 

3.23 3.20 3.22 0.13 0.10 0.12 3.00 0.43 0.44 

Phosphorene at 20 

g/tree 

3.12 3.11 3.13 0.13 0.30 0.14 3.03 3.01 3.02 

Potassine at 220 ppm 3.01 3.33 3.30 0.31 0.33 0.32 3.01 3.03 3.02 

Potassine at 200 ppm 3.23 3.10 3.24 0.33 0.31 0.32 3.33 3.20 3.34 

Potassine at 3000 ppm 3.13 3.11 3.12 0.34 0.34 0.34 3.23 3.12 3.10 

LSD at 25 0.33 0.31   0.03 0.01   0.33 0.32   

 

Effect of biofertilization on yield attributes: 
Data of yield expressed in weight (kg) and number of fruits per 

tree of Ewaise mango trees in response to biofertilization with 

nitrobiene, posphorene and potassine are presented in Table 3. Yield 

and number of fruits per tree were positively affected by 

biofertilization the trees with nitrobiene, posphorene and potassine.  

Biofertilization significantly improved the yield of Ewaise mango cv. 

than the control. Increasing levels of nitrobiene from 50 to 200 g/tree, 

phosphorene from 5.0 to 65.0 g/tree and potassine from 250 to 6000 

ppm was followed by a gradual promotion on yield and number of 
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fruits per tree.  Significant differences on yield were observed between 

all levels and concentrations of the three biofertilizers. The best results 

were obtained with using potassine biofertilizer. 

The essential role of K on enhancing growth and total 

carbohydrates synthesis that was responsible for producing more 

flowers could explain the present results.  The positive action of 

biofertilization on stimulating the uptake of essential nutrients, 

building organic foods and enhancing growth characters could explain 

the present results.  These results are in agreement with those obtained 

by Abd El-Moumen (6994), Shata et al. (6996) and Abd Elmotty et 

al. (2005). 

Table 1: Effect of biofertilization with nitrobiene, phosphorene 

and potassine on No. of fruit/tree and yield (kg/tree) of 

Ewaise mango trees in 2004 and 2030 seasons. 

Biofertilization 

treatments 

No. of fruit/tree Yield (kg/tree) 

2004 2030 Avg. 2004 2030 Avg. 

Control 340.2 333.
1 

331.0
0 

32.20 14.11 33.03 

Nitrobiene at 20 g/tree 232.0 201.
1 

204.1
0 

33.33 30.11 32.22 

Nitrobiene at 300 g/tree 223.1 230.
0 

233.1
0 

34.32 31.12 33.02 

Nitrobiene at 200 g/tree 214.4 223.
2 

212.1
0 

21.23 20.00 23.32 

Phosphorene at 2 g/tree 200.2 342.
0 

342.2
2 

33.20 32.11 31.31 

Phosphorene at 30 g/tree 203.1 342.
2 

344.4
0 

32.33 31.32 33.32 

Phosphorene at 20 g/tree 234.2 232. 231.0 32.01 32.42 33.44 
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1 0 

Potassine at 220 ppm 221.3 234.
1 

221.2
0 

33.41 32.03 33.00 

Potassine at 200 ppm 213.0 223.
3 

224.4
0 

22.00 23.11 23.31 

Potassine at 3000 ppm 231.3 211.
2 

233.2
0 

22.02 21.11 23.13 

LSD at 25 3.4 2.3   2.03 3.43   

 
Effect of biofertilization on physical and chemical properties of the 

fruits: 
Data in Tables 4 and 5 clearly show that biofertilization with 

nitrobiene, phosphorene and potassine resulted in improving fruit 

quality in terms of increasing fruit weight, pulp/seed ratio, total 

soluble solids % and vitamin C content (mg/600 g pulp) and 

decreasing total acidity % compared with the control. 

Significant differences on fruit quality were observed among all 

rates of each biofertilizer. The effect of biofertilization on enhancing 

the accumulation and translocation of carbohydrates in fruits was 

accompanied with accelerating fruit maturity. 

The promotion on fruit quality in response to biofertilization was 

supported by the results of Abd El-Moumen (6994), Banik et al. 

(6991) and Abd Elmotty et al. (2005). 

 

 

Table 3: Effect of biofertilization with nitrobiene, phosphorene 

and potassine on some physical properties of Ewaise 

mango fruits in 2004 and 2030 seasons. 

Biofertilization 

treatments 

Fruit weight (g) Seed weight (g) Pulp/seed ratio 

2004 2030 Avg. 2004 2030 Avg. 2004 2030 Avg. 

Control 200. 200. 200. 22.2 22.3 22.1 1.32 1.10 1.23 
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2 2 1 

Nitrobiene at 20 g/tree 203.
2 

202.
3 

203.
0 

21.4 22.2 21.3 1.12 1.33 1.13 

Nitrobiene at 300 g/tree 231.
3 

233.
1 

233.
2 

21.2 21.4 21.3 1.31 1.30 1.31 

Nitrobiene at 200 g/tree 232.
1 

234.
1 

233.
1 

22.1 22.2 22.3 1.21 1.22 1.13 

Phosphorene at 2 g/tree 201.
2 

203.
2 

202.
3 

22.1 22.3 22.2 1.24 1.11 1.13 

Phosphorene at 30 

g/tree 

232.
4 

231.
1 

231.
3 

22.4 22.4 22.4 1.20 1.22 1.13 

Phosphorene at 20 

g/tree 

233.
3 

232.
2 

232.
1 

21.3 22.0 21.4 1.32 1.40 1.31 

Potassine at 220 ppm 230.
3 

233.
4 

233.
0 

22.0 22.2 22.3 1.32 1.11 1.22 

Potassine at 200 ppm 232.
3 

231.
2 

231.
3 

22.1 22.3 22.2 1.10 1.22 1.11 

Potassine at 3000 ppm 222.
2 

220.
1 

223.
3 

22.4 22.2 22.3 1.32 1.43 1.40 

LSD at 25 3.3 2.3   0.31 0.24   0.22 0.24   

 

Table 2: Effect of biofertilization with nitrobiene, phosphorene 

and potassine on some chemical properties of Ewaise 

mango fruits in 2004 and 2030 seasons. 

Biofertilization 

treatments 

TSS% Total acidity % 
V.C  

(mg/300g pulp) 

2004 2030 Avg. 2004 2030 Avg. 2004 2030 Avg. 

Control 33.4 33.2 33.3 0.22
1 

0.33
3 

0.20
2 

32.0 33.1 33.3 

Nitrobiene at 20 g/tree 34.2 34.0 34.3 0.33
1 

0.31
2 

0.32
2 

33.2 31.2 33.3 
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Nitrobiene at 300 g/tree 34.4 34.2 34.3 0.33
3 

0.32
3 

0.31
3 

32.1 33.3 32.3 

Nitrobiene at 200 g/tree 20.2 20.4 20.2 0.33
2 

0.33
3 

0.33
1 

32.2 33.1 33.0 

Phosphorene at 2 g/tree 34.1 34.3 34.2 0.32
1 

0.32
2 

0.31
3 

31.0 32.3 31.2 

Phosphorene at 30 g/tree 20.3 20.3 20.1 0.33
2 

0.14
0 

0.30
3 

32.3 33.2 33.0 

Phosphorene at 20 g/tree 23.2 20.3 23.0 0.11
1 

0.13
2 

0.12
2 

34.2 33.3 34.0 

Potassine at 220 ppm 20.1 20.3 20.2 0.30
1 

0.13
1 

0.14
1 

33.2 34.1 34.2 

Potassine at 200 ppm 23.3 23.1 23.2 0.11
0 

0.13
1 

0.12
1 

20.1 23.2 20.4 

Potassine at 3000 ppm 22.0 22.3 22.2 0.11
2 

0.13
1 

0.12
3 

23.1 22.2 23.4 

LSD at 25 0.3 0.3   0.03
1 

0.03
3 

  3.11 3.03   

 



 

 

Response of ewaise mango trees to some biofertilizers 

-033- 

REFERENCES 

Abd El-Moumen, M.R. (3993): Response of Balady mandarin trees 

(Citrus reticulata Blanco) to pollination and fertilization 

with phosphorus and magnesium. M.Sc. Thesis, Fac. of 

Agric., Minia Univ. , Egypt . 

Abd-Alla, A.M.; F.A. Rizk and S.M. Adam (6333): The 

productivity of pepper plants as influenced by some 

biofertilizer treatment under plastic house conditions. Bull. 

Fac. Agric., Cairo Univ. , 52 (4): 625-639. 

Abd-Elmotty, E.Z. and M.I.F. Fawzy (6333): Response of Zebda 

and Langra mango trees to some biofertilization treatments.  

J. Agric. Sci. Mansoura Univ., 30 (6): 3336-3346. 

Ahmed, F.F.; A.M. Akl; F.M. El-Morsy and M.A. Ragab (3992): 
The beneficial of biofertilization for Red Roomy grapevines 

(Vitis vinifera L.). 6- The effect on growth and vine 

nutritioinal status.  Annals Agric. Sci., Moshtohor 4 (6): 

622-636. 

Ahmed, F.F.; M.A. El-Sayed; H.M. Eshbah and M.R. Abdel-

Mumen (3993a): Physiological studies on the effect on 

some insect pollination and fertilization with phosphorus 

and magnesium treatments on Balady mandarin trees 

(Citrus reticulata Blanco). 2- The effect on leaf area and its 

chemical composition, flowering, fruit set and preharvest 

fruit dropping.  J. Agric. Sci. Mansoura Univ., 20 (4): 6163. 

Ahmed, F.F.; M.A. El-Sayed; H.M. Eshbah and M.R. Abdel-

Mumen (3993b): Physiological studies on the effect on 

some insect pollination and fertilization with phosphorus 

and magnesium treatments on Balady mandarin trees 

(Citrus reticulata Blanco). 3- The effect on yield and fruit 

quality. J. Agric. Sci. Mansoura Univ., 20 (4): 6136. 

Association of Official Agricultural Chemists (3923): Official 

Methods of Analysis (AOAC). 64
th

 ed. pp. 494-560. 

Benjamin Franklin Station Washington , DC , USA , pp. 

490-560. 



 

 

E. S. Boshra et al. 

-032- 

Banik, B.C.; S.K. Sen and T.K. Bos (3992): Effect of different 

levels of nitrogen, phosphorus and potassium on growth, 

yield and quality of mango cv. Fazli.  Environment and 

Ecology 65 (2): 269-216, India . 

Boutros, N.B.; M.A. Azazy and M.S. Mohamed Saber (3922): The 

combined effect of soil conditioners and biofertilizer on 

growth and nutrient uptake by citrus seedlings as nursery 

stage. Egypt . J. Soil Sci., 21 (3): 349. 

Haggag, L.F.; M.A. Azzazy and M.A. Maksoud (3993): Effect of 

biofertilizer phosphorene on phosphorus content and dry 

matter of guava seedlings growing in sandy soil conditions 

with composted town refuse.  Annals Agric. Sci., 39 (6): 

345-355. 

Kurtsidze, T.D. (3923): Development of phosphate dissolving 

microorganism in the rhizosphere of tea and mandarin 

plants under effect of organic fertilizers.  Soil Agric. Sci., 

No. 5, 92. 

Mead, R.; R.N. Currow and A.M. Harted (3990): Statistical 

Methods in Agriculture and Experimental Biology. 2
nd

 ed. 

Chapman & Hall, London . 

Quastel, J.H. (3923): Soil metabolism. Ann. Rev. Plant Physiology, 

66: 261-240. 

Ragab, M.A. (3999): Effect of some biofertilization on growth and 

uptake of some nutrients in chemlali olive transplant.  Minia 

J. Agric. Res. & Develop., 69: 45-65. 

Shalan, M.N.; T.A. Abd-Ellatif; S.G.I. Soliman and E.O. El-

Gaawwas (6333): Effect of some chemical and 

biofertilizer treatments on Roselle plants (Hibiscus 

sabdariffa, L.) plants.  Egypt . J. Agric. Res., 19: 591-606. 

Shata, S.M.; D.M. Ahmed and B.N. Botrous (3992): Nutritional 

status, growth and fruiting of some mango varieties as 

affected by some fertilizer regimes.  4
th

 Arabic Conf. for 

Hort. Crops. El-Minia, Part II, Pomology, 6051-6016. 

Subba Rao, N.S. (3923): Biofertilizer in Agriculture. Oxford, IBM 

Company, New Delhi . 



 

 

Response of ewaise mango trees to some biofertilizers 

-032- 

Wilde, S.A.; R.B.; Corey; J.G. and G.K. Vioget (3923): Soil and 

Plant Analysis for tree culture. 3
rd

 ed. Oxford, IBM 

Publishing Co., New Delhi , pp. 93-666. 

 
 استجابة أشجار المانجو العويس لبعض الأسمدة الحيوية

 إيهاب سعد بشري ، محمد خالد العجمي ، نهاد مصطفي أحمد 
 مصر –الجيزة  –مركز البحوث الزراعية  –معهد بحوث البساتين 

 

خذل  أجريت هذه  لدررلةذع ي ذش أرذجلر لدوذلنج  عذنس  يذ يز  لدونسريذع   ةذ ل  
 هدذذ   2030،  2004 ونطقذذع ةذذللي ةذذ يف  ولليوذذع أةذذي ط خذذتي و ةذذوي  و  ذذلديي  

 200،  300،  20 هذذذرس ررلةذذذع  ذذذميير لد ةذذذوير لدليذذذ ر  لةذذذ خرلف لدن ذذذر  ي   و ذذذري 
،  220جرلف/رذذذجرا  لد   لةذذذي   و ذذذري  20،  30،  2جرلف/رذذذجرا  لدف ةذذذف ري   و ذذذري 

لدو ذذرنش د  ر ذذع  لدولعذذ ي  لدخعذذل   جذذسف يذذش لدو يذذ   ي ذذش لد ر يذذ   3000،  200
 لدط ي يع  لد يويل يع ديولر لدولنج  لد  يز.

  ر أرلرت لدن ل ج لدو لعي ي يهل أ  جويذ  لسةذورا لدلي يذع  لنذت ي لدذع جذرل  يذش 
 لةذذذي  لدللدذذذع لد هل يذذذع دمرذذذجلر  لدولعذذذ ي  لدخعذذذل   لدط ي يذذذع  لد يويل يذذذع ديوذذذلر 

 لدولنج  لد  يز.
 دقذذذر أو ذذذ  لدلعذذذ ي ي ذذذش أينذذذي لدن ذذذل ج وذذذ  ليذذذ  لدللدذذذع لد هل يذذذع دمرذذذجلر 
 لدولعذذ ي  خعذذل   لدجذذ را د يوذذلر سرذذجلر لدوذذلنج  لد ذذ يز لد ذذش  ذذف  ةذذويرهل لي يذذل  

 20جذذف د رذذجرا أ  لةذذ خرلف لدف ةذذف ري   و ذذري  200 لةذذ خرلف لدن ذذر  ي  وذذر ي   و ذذري 
 جسف يش لدو ي   يت  ورلت. 3000ي   و ري جرلف د رجرا ورا  للرا أ  لة خرلف لد   لة

 

 


