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ABSTRACT 
 

During 2009 and 2010 seasons the organic fertilizer, compost enriched with actinomyces as well as the 
biofertilizer Bacillus polymyxa algae were used as a partial replacement for mineral N fertilizer in Ewaise 
mango orchards. Results revealed that reducing the percentage of mineral N fertilizer from 100 to 50 % and at 
the same using compost enriched with actinomyces at 25 to 50 % and Bacillus polymyxa had an announced 
promotion on leaf area, total chlorophylls, leaf N, P and K, yield as well as quality of the fruit comparing with 
using mineral N alone. A great decline on the nitrite in the pulp was noticed with using compost enriched with 
actinomyces and Bacillus polymyxa along with using mineral N. Reducing mineral N to 25 % out of the suitable 
N caused an adverse effects on the yield. Application of the suitable N via 50 % inorganic N + compost enriched 
with actinomyces at 50 % + Bacillus polymyxa algae had an announced promotion on the yield quantitively and 
qualitatively in Ewaise mango orchards. This promised treatment greatly declined nitrite in the pulp fruit. 
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Introduction 
 

A principal goal of nature farming is producing healthy fruits without the use of chemical fertilizers, 
synthetic auxins and pesticides and without causing adverse effects on the natural environmental. Means of 
achieving this target are through the use of organic manures and Effective microorganisms (EM). 

Biofertilization are beneficial in enhancing biological activity due to its higher own from microorganisms. 
It is responsible in suppresses of plant pathogens and diseases, conservation of energy in plants, solubilization of 
minerals in the soil and promotion of photosynthetic efficiency and biological N fixation (Higa and Wididana, 
1991; El- Haddad et al., 1993; Myint, 1999 and Kannaiyan, 2002). 

Using organic manures is responsible for stimulating soil fertility and biological activity, formation of 
natural hormones, antibiotics and B vitamins and developments of roots (Russo and Perlyn, 1990 and Dahama, 
1999). 

Previous studies emphasized the different benefits of using the suitable N through inorganic, organic and 
bioforms on growth yield and fruit quality of various fruit crops (El- Sawy, 2005; Kabeel et al., 2005; Gamal, 
2006; Barakat et al., 2007; Mouftah, 2007; El- Sehrawy, 2008; Seleem- Basma and Telep, 2008; Mohamed and 
Ahmed, 2008; Mohamed et al., 2008; Abada, 2009; Ahmed and Ibrahiem- Asmaa, 2009; Gad El- Kareem, 
2009; Refaai, 2011; Uwakiem, 2011; Abd El- Aziz, 2011; Ahmed et al., 2011a and 2011b). 

The target of this investigation was examining the possibility of reducing nitrite in the fruits of Ewaise 
mango orchards by using inorganic N along with compost enriched with actinomyces as well as the biofertilizer 
Bacillus polymyxa algae. Selecting the best organic and biofertilizer treatment applied with inorganic N is 
considered another merit. 
 
Materials And Methods 

 
This investigation was conducted during the two consecutive seasons of 2009 and 2010 on thirty 17 -years 

old Ewaise mango trees onto seedling rootstock. The trees are grown in a private mango orchard located at 
Sohag district, Sohag Governorate. The uniform in vigour trees of Ewaise mango (30 trees) were planted at 5.0 
x 5.0 meter apart. The soil texture of the tested orchard is silty clay with a water table depth not less than two 
meters.  

The results of orchard soil analysis (according to Wilde et al., 1985) are shown in Table (1) 
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Table 1: Mechanical, physical and chemical analysis of the tested orchard soil. 
Sand %  :11.1 
Silt %  :52.7 
Clay :36.2 
Texture  :Silty clay  
pH( 1:2.5 extract)  :7.44 
EC ( 1: 2.5 extract)  (mmhos/Icm/25oC) :0.66 
O.M. % :2.22 
CaCO3 % :1.69 
Total N % :0.14 
Available P (ppm, Olsen)  :3.0 
Available K  (ppm/ ammonium acetate)  :491 
Available Mg (ppm)  :146.00 
Available S (ppm)  :6.96 
B (ppm ) (hot water extractable) :0.27 
Available EDTA extractable micronutrients (ppm)  
Zn  :1.31 
Fe  :11.21 
Mn  :10.25 
Cu  :1.88 

Particle size distribution: 

 
The present experiment included the following ten treatments:-  
1- Application of the suitable N (1000 g/ tree/ year) (according to Ibrahiem (2012) completely via 

inorganic N form only (3.0 kg ammonium nitrate /tree / year). 
2- Application of the suitable N through 75 % inorganic N form (2.25 kg ammonium nitrate /tree/ year). 
3-    Application of the suitable N through 75 % inorganic N form + 25 % compost enriched with 

actinomyces (12.5 kg/ tree/ year). 
4- Application of the suitable N through 75 % inorganic N form + 25 % compost enriched with 

actinomyces + Bacillus polymyxa at 10 ml/ tree/ year. 
5- Application of the suitable N through 50 % inorganic N form (1.5 kg ammonium nitrate/ tree/ year). 
6- Application of the suitable N through 50 % inorganic N form + 50 % compost enriched with 

actinomyces (25 kg / tree/ year). 
7- Application of the suitable N through 50 % inorganic N form + 25 % compost enriched with 

actinomyces + Bacillus polymyxa at 10 ml/ tree/ year. 
8- Application of the suitable N through 25 % inorganic N form (0.75 kg ammonium nitrate /tree /year). 
9- Application of the suitable N through 25 % inorganic N form + 75 % compost enriched with 

actinomyces (37.5 kg/ tree/ year). 
10- Application of the suitable N through 25 % inorganic N form enriched with actinomyces + Bacillus 

polymyxa at 10 ml/ tree/ year. 
Each treatment was replicated three times, one tree per each. Nitrogen source was ammonium nitrate (33.5 

% N) and it was applied at three equal batches at the first week of March and at one month intervals. Compost 
enriched with actinomyces was added once after winter pruning (last week of Jan) in holes 25 cm apart from the 
trunk of each tree. Bacillus polymyxa algae was added once at growth start at fixed rate (10 ml/ tree/ year). A 
complete randomized block design was adopted. 

Regular agricultural and horticultural practices which were followed in the orchard including pruning, 
hoeing, fertilization with P and K, irrigation with Nile water as well as pathogens, pests and weed control were 
carried out as usual. 

Twenty leaves below panicles in the spring growth cycle (according to Summer, 1985) were taken in the 
first week of July for measuring the leaf area (cm2) using the following equation as reported by Ahmed and 
Morsy (1999). 

LA = 0.70 (L x W) – 1.06 
Where LA = leaf area (cm2)  
L = Maximum length of leaf (cm.) 
W = Maximum width of leaf (cm.) 

 
1- Measurements of plant pigments: 

 
Samples of five mature and fresh leaves from Spring growth cycle per each replicate were taken. The leaves 

were cut at small pieces, homogenated and extracted by 25% acetone in the presence of a little amount of 
Na2CO3 and silica quartz then filtered through central glass funnel G4. 

The optical density of the filtrate was determined using Carl- Zeis spectrophotometer at the wave length of 
662 and 644 nm to determine chlorophylls (a and b). Content of each pigments was calculated by using the 
following equations (according to A.O.A.C., 1995). 
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Chl. A = (9.784 x E 662 ) – ( 0.99 x E 644) = mg/L 
Chl. B = (21.426 x E 644 ) – ( 4.65 x E 662) = mg/L 
where E = Optical density at a given wave length.  
The chlorophylls a and b were calculated as mg/g fresh weight of leaves. Also, total chlorophylls was 

estimated (mg/g F.W.) 
 
2- Measurements of leaf content of N, P and K: 

 
The same previous leaves taken for measuring leaf area were well washed with running tap water followed 

twice by distilled water, dried in oven at 70° C for 24 hours and ground in stainless steel mill. Wet digestion was 
done by using concentrated sulphoric acid for overnight. Digestion was boiled and cooked with using H2O2 till 
colourless. In the digestion, the leaf content of N, P, K was determined as follows on dry weight basis (Chapman 
and Pratt, 1965). 

1- Nitrogen % was determined by the modified micro kjeldahl method as described by (Chapman and Pratt, 
1965). 

2- Phosphorus % was determined by using spekol spectrophotometer (Chapman and Pratt, 1965). 
3- Potassium % was determined by using Flame photometer according to the procedure reported by 

Chapman and Pratt (1965). 
Harvesting was achieved during the regular commercial harvesting time under Sohag Governorate 

conditions (mid of July) in both seasons when the flesh of fruits become yellowish. The yield expressed in 
Kilograms was recorded.  

Twenty fruits were taken randomly from the yield of each tree for determining the following physical and 
chemical properties of the fruits.  

1- Fruit firmness (Pound/ inch2) by using pressure tester .  
2- Average fruit weight (g.)  
3- Percentages of pulp, peel and seed  
4- Ratio of edible to non edible portions by dividing pulp weight (edible) by weights of peel and seed (non-

edible). 
5- Percentages of total soluble solids as well as percentages of total and reducing sugars and total acidity % 

(as g citric acid (ppm) /100 ml pulp) (A.O.A.C., 1995). Nitrite content was determined according the procedures 
that outlined in A.O.A.C. (1995).    

All the obtained data during the course of this study in the two successive seasons, 2009and 2010 were 
tabulated and statistically analyzed. The differences between various treatment means were compared using new 
L.S.D. parameter at 5 % (Mead et al., 1993). 

 
Results And Discussion 

 
Leaf area and its content of total chlorophylls and percentages of N, P and K in the leaves:- 

 
Data in Table (2) clearly show that application of the suitable N through 50 to 75 % along with using 

compost enriched with actinomyces at 25 to 50 % and Bacillus polymyxa algae significantly was accompanied 
with stimulating the leaf area, total chlorophylls and different nutrients (N, P & K) comparing with using N 
through mineral alone at 25 to 100 %. The promotion was associated with reducing inorganic N from 100 to 50 
% and at the same time increasing percentages of compost enriched with actinomyces from 25 to 50 % beside 
Bacillus polymyxa algae at 10 ml/ tree/ year. There was a gradual stimulation on the leaf area and its content 
from plant pigments namely total chlorophylls and various nutrients with increasing levels of mineral N from 25 
to 100 % out of the suitable rate of N. Application of the suitable N via 25 to 75 % inorganic N beside compost 
enriched with actinomyces at 25 to 75 % plus Bacillus polymyxa algae significantly stimulated the leaf area and 
their content from total chlorophylls and N, P and K rather than application of mineral N along with compost 
enriched with actinomyces alone (without Bacillus polymyxa algae). This clearly ensured the beneficial effect of 
using Bacillus polymyxa algae along with the organic fertilizers on improving growth and nutritional status of 
the trees. A significant reduction on these characters was observed with reducing inorganic N percentages from 
50 to 25 % out of the suitable N regardless the application of organic and biofertilization. The maximum values 
were recorded on the trees that fertilized with the suitable N via 50 % inorganic N + 50 % compost enriched 
with actinomyces + Bacillus polymyxa algae. Fertilizing of the trees with N through 25 % inorganic N alone 
gave the lowest values. These results were true during 2010 and 2011 seasons. 

The promoting effect of organic and biofertilization on growth and nutritional status of the trees might be 
attributed to their positive action on enhancing soil fertility and secreting natural hormones (IAA, GA3 and 
cytokinins) and antibiotics (Dahama, 1999 and Kannaiyan, 2002). 
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These results are in harmony with those obtained by El- Sawy (2005); Gamal (2006); Mouftah (2007) and 
Ahmed et al., (2011a)). 
 
Yield/ tree: 

 
It is clear from the data in Table (3) that fertilizing of Ewaise mango trees with the suitable N through all 

sources of N significantly was preferable in improving the yield than using inorganic N alone. Reducing 
inorganic N percentages from 100 to 50 % and at the same time increasing percentages of compost enriched 
with actinomyces from 25 to 50 % regardless the application of Bacillus polymyxa algae caused a gradual and 
significant promotion on the yield. Application of the suitable N at 25 to 75 % via inorganic N plus compost 
enriched with actinomyces at 25 to 75 % + Bacillus polymyxa algae significantly was accompanied with 
improving the yield comparing with using inorganic and organic forms of N only (without Bacillus polymyxa 
algae). A significant decline on the yield was observed with using the suitable via inorganic N at percentages 
lower than 50 %. The best results were obtained with fertilization of the trees with N (1000 g N/ tree) through 
inorganic N at 50 % + compost enriched with actinomyces at 50 % + Bacillus polymyxa algae. Under such 
promised treatment, yield reached 67 and 71 kg/ tree compared with 52.9 and 57 kg/ tree produced by the trees 
that received N completely via inorganic form only (100 %) during both seasons, respectively. These results 
were true during both two experimental seasons. 

The promotion effect of using organic and biofertilization on the yield might be attributed to their essential 
role on enhancing growth and nutritional status of the trees. 

These results are in harmony with those obtained by El- Sawy (2005); Gamal (2006); Mouftah (2007) and 
Ahmed et al., (2011a)). 
 
Some physical and chemical characteristics of the fruits: 

 
It is evident from the data in Tables (3& 4& 5) that using N as 50 to 75 % inorganic + 25 to 50 % compost 

enriched with actinomyces with or without Bacillus polymyxa algae significantly was followed by improving 
fruit quality in terms of increasing fruit weight, pulp %, edible/ non- edible portions, T.S.S % and total sugars % 
and reducing peels and seeds %, total acidity % and nitrite in the pulp comparing with using N completely via 
inorganic form. The promotion was associated with reducing inorganic N percentages from 100 to 25 % and at 
the same time increasing percentages of compost enriched with actinomyces from 25 to 75 % with the 
application of Bacillus polymyxa algae. In all cases application, of the biofertilizer Bacillus polymyxa algae 
significantly enhanced fruit quality. Treating the trees with the suitable N via 25 % inorganic plus compost 
enriched with actinomyces at 75 % + Bacillus polymyxa algae at 10 ml/ tree/year resulted in the best results with 
regard to quality of the fruits. Unfavourable effects on fruit quality were recorded on the trees that received N 
through 25 % inorganic N alone. The present treatment had no significant effect on fruit firmness and reducing 
sugars %. Similar trend was observed during 2010 and 2011 seasons. 

The beneficial effect of organic and biofertilization on fruit quality might be attributed to their positive 
action on enhancing the biosynthesis of carbohydrates and plant pigments (Dahama, 1999 and Kannaiyan, 
2002). 

These results are in harmony with those obtained by El- Sawy (2005); Gamal (2006); Mouftah (2007) and 
Ahmed et al., (2011a) and (2012b). 

As a conclusion, it is necessary to supply Ewaise mango trees with the suitable N (1000 g/ tree/ year) 
through 50 % inorganic N + 50 % compost enriched with actinomyces + Bacillus polymyxa algae at 10 ml/ tree/ 
year for improving yield quantitively and qualitatively and at the same reducing nitrite content in the pulp of 
fruits.  
 
Table 2: Effect of compost enriched with actinomyces and Bacillus polymyxa algae as a partial substitute for mineral N on the leaf area,  
              total chlorophylls and percentages of N and P in the leaves of Ewaise mango trees during 2010 and 2011 seasons. 

                 
Treatments 

Leaf area 
(m2) 

Total 
chlorophylls 
(mg/ g F.W) 

Leaf 
N % 

Leaf  
P % 

2009 2010 2009 2010 2009 2010 2009 2010
100 % inorganic 88.4 89.1 1.66 1.69 1.50 1.52 0.16 0.20
75 % inorganic  87.0 87.8 1.59 1.63 1.57 1.60 0.18 0.23
75 % inorganic + 25 % compost with actinomyces 90.0 90.7 1.75 1.78 1.65 1.67 0.22 0.27
75 % inorganic + 25 % compost with actinomyces + B 91.9 92.6 1.84 1.87 1.73 1.75 0.26 0.31
50 % inorganic  85.3 86.0 1.50 1.53 1.80 1.83 0.30 0.32
50 % inorganic + 50 % compost with actinomyces 94.0 94.7 1.91 1.94 1.89 1.94 0.31 0.35
50 % inorganic + 50 % compost with actinomyces + B 95.3 96.1 1.98 2.01 1.75 1.99 0.33 0.38
25 % inorganic 80.0 80.8 1.25 1.29 1.97 2.00 0.37 0.42
25 % inorganic + 75 % compost with actinomyces 82.0 82.7 1.33 1.36 2.01 2.05 0.38 0.46
25 % inorganic + 75 % compost with actinomyces + B 83.3 84.0 1.41 1.43 2.04 2.07 0.40 0
New L.S.D at 5 % 1.1 1.0 0.06 0.07 0.05 0.06 0.02 0.03

B = Bacillus polymyxa algae 
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Table 3: Effect of compost enriched with actinomyces and Bacillus polymyxa algae as a partial substitute for mineral N on percentage of K  
                in the leaves, yield/ vine, fruit weight (g.) and percentage of pulp in the fruits of Ewaise mango trees during 2010 and 2011  
              seasons. 

                 
Treatments 

Leaf  
K % 

Yield/ tree  
(kg.) 

Fruit weight  
(g.) 

Pulp % 

2009 2010 2009 2010 2009 2010 2009 2010 
100 % inorganic 1.07 1.12 52.9 57.0 204.0 207.5 81.9 82.2 
75 % inorganic  0.98 1.03 50.0 54.0 201.0 204.5 80.5 80.6 
75 % inorganic + 25 % compost with actinomyces  1.14 1.19 56.0 60.0 208.0 211.5 83.9 84.3 
75 % inorganic + 25 % compost with actinomyces + B 1.22 1.27 59.5 63.5 212.0 215.5 86.0 86.0 
50 % inorganic  0.92 0.97 47.9 51.9 198.0 201.5 79.0 78.0 
50 % inorganic + 50 % compost with actinomyces 1.30 1.35 64.0 68.0 216.0 219.5 87.9 88.0 
50 % inorganic + 50 % compost with actinomyces + B 1.35 1.40 67.0 71.0 221.0 225.0 90.0 90.5 
25 % inorganic 0.77 0.83 41.0 45.0 188.0 202.0 72.0 70.5 
25 % inorganic + 75 % compost with actinomyces 0.83 0.88 43.0 47.0 224.0 228.0 92.9 93.0 
25 % inorganic + 75 % compost with actinomyces + B 0.88 0.93 45.6 49.6 227.0 230.5 95.0 95.5 
New L.S.D at 5 % 0.05 0.06 1.9 2.0 1.8 2.0 1.2 1.3 

B = Bacillus polymyxa algae 
 

Table 4: Effect of compost enriched with actinomyces and Bacillus polymyxa algae as a partial substitute for mineral N on some physical  
              and chemical characteristics of the fruits of Ewaise mango trees during 2010 and 2011 seasons. 

                 
Treatments 

Seed and peel  
% 

Edible/ non- 
edible  

Firmness 
(pound/ inch 2) 

T.S.S  
% 

2009 2010 2009 2010 2009 2010 2009 2010 
100 % inorganic 18.1 17.8 4.5 4.6 18.4 18.5 17.5 17.5 
75 % inorganic  19.5 19.4 14.1 4.1 18.3 18.3 17.8 17.9 
75 % inorganic + 25 % compost with actinomyces  16.1 15.7 5.2 5.3 18.4 18.4 18.8 19.0 
75 % inorganic + 25 % compost with actinomyces + B 14.0 14.0 6.1 6.1 18.4 18.5 19.1 19.3 
50 % inorganic  21.0 22.0 3.7 3.5 18.3 18.3 18.2 18.6 
50 % inorganic + 50 % compost with actinomyces 12.0 12.0 7.2 7.3 18.4 18.5 19.3 19.5 
50 % inorganic + 50 % compost with actinomyces + B 10.0 9.5 9.0 9.5 18.4 18.5 19.5 19.8 
25 % inorganic 28.0 29.5 2.5 2.3 18.1 18.1 18.5 18.7 
25 % inorganic + 75 % compost with actinomyces 7.1 7.0 13.0 13.2 18.2 18.2 19.8 20.0 
25 % inorganic + 75 % compost with actinomyces + B 5.0 4.5 19.0 21.2 18.2 18.2 20.1 20.4 
New L.S.D at 5 % 0.9 0.8 0.3 0.3 NS NS 0.2 0.2 

B = Bacillus polymyxa algae  
 

Table 5: Effect of compost enriched with actinomyces and Bacillus polymyxa algae as a partial substitute for mineral N on some chemical  
               characteristics of the fruits of Ewaise mango trees during 2010 and 2011 seasons. 

                 
Treatments 

Total sugars  
% 

Reducing 
sugars 
% 

Total acidity 
% 

Pulp nitrite  
(ppm) 

2009 2010 2009 2010 2009 2010 2009 2010 
100 % inorganic 16.0 15.5 7.5 7.5 0.377 0.379 2.1 2.0 
75 % inorganic  16.5 16.0 7.5 7.5 0.355 0.355 1.7 1.6 
75 % inorganic + 25 % compost with actinomyces  17.9 17.4 7.6 7.5 0.270 0.269 1.0 1.0 
75 % inorganic + 25 % compost with actinomyces + B 18.1 17.6 7.7 7.6 0.250 0.249 0.9 0.8 
50 % inorganic  16.9 16.4 7.6 7.6 0.335 0.330 1.1 1.1 
50 % inorganic + 50 % compost with actinomyces 18.3 17.8 7.7 7.7 0.230 0.229 0.9 0.8 
50 % inorganic + 50 % compost with actinomyces + B 18.4 18.0 7.7 7.7 0.210 0.209 0.7 0.6 
25 % inorganic 17.6 17.1 7.7 7.7 0.305 0.301 1.0 1.0 
25 % inorganic + 75 % compost with actinomyces 18.7 18.2 7.6 7.6 0.190 0.192 0.6 0.5 
25 % inorganic + 75 % compost with actinomyces + B 19.0 18.5 7.7 7.7 0.170 0.172 0.4 0.4 
New L.S.D at 5 % 0.3 0.3 NS NS 0.016 0.018 0.2 0.2 

B = Bacillus polymyxa algae 
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