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ABSTRACT 
 

The present research was carried out to evaluate response of sweet pepper (Capsicum annuum L.) plants to 
nitrogen fertilizer source under field conditions in the two successive seasons of 2009 and 2010 at the 
Agricultural Experimental Station of the National Research Centre, EL-Nubaria, El -Behira Governorate, North 
Egypt. Different combinations of mineral nitrogen, organic (chicken manure) as well as bio fertilizer (Microbin 
and Biogen) were evaluated.plant growth,  total yield, fruit quality and some chemical constituents of sweet 
pepper fruits were assessed. Results showed that sweet pepper fertilizer plants with the mineral nitrogen as a 
chemical fertilizer had increased the vegetative growth, yield and fruit quality. Bio-N fertilizer improved 
vegetative growth, yield and quality of sweet pepper plants. Furthermore, using organic manure increased yield 
and quality of sweet pepper fruits. It can be concluded that nitrogen fertilizer as a mineral N fertilizer combined 
with bio-N fertilizers was the best treatment to obtain the highest vegetative growth, yield and fruit quality of 
sweet pepper. 
 
Key words: Sweet pepper, mineral nitrogen fertilizer, Chicken manure, Bio- N fertilizer, Growth, Yield, Fruit  
                    quality. 
 
Introduction  
 

In Egypt, sweet pepper (Capsicum annuum L.) is one of the most popular and favorite vegetable crop 
cultivated for local market and exportation. High cash crops such as sweet pepper have occupied an important 
rank in Egyptian and world agriculture due to its high profit and nutritional values for human health. 

In the past years it has been found out that, the intensive agriculture aiming at high yields has led to a 
breach in the ecological equilibrium in the agricultural ecosystems. This imposes development of new 
ecologically consistent technologies which would guarantee the steady growth of agriculture (Delate 2002, 
Kostadinova, et al., 2003 and Stoychev 2004). 

Nitrogen is a major limiting nutrient for crop production. It can be applied through chemical or biological 
means. Over application can result in negative effects such as leaching, pollution of water resources, destruction 
of microorganisms and friendly insects. 

For sweet pepper, many investigators reported that, the addition of N fertilizer had a major effect on plant 
growth (Muhammad Sajid et al., 2001, Ning Jian Feng; et al., 2010; Shahin et al., 2010 , total yield 
(Manjunatha 2008, Chen HaiYan; 2009, Zhang, et al., 2010  and quality of sweet pepper (Maya et al., 1999, 
Walid Qawasmi et al., 1999.,  Akande et al., 2007) 

High amounts of inorganic fertilizers are applied to vegetables in order to achieve a higher yield (Stewart et 
al., 2005) and maximum value of growth (Badr and  Fekry, 1998; Arisha and Bardisi, 1999). However, the use 
of inorganic fertilizers alone may cause problems for human health and the environment (Arisha and  Bardisi, 
1999). Inorganic fertilizer is considered a major source of plant nutrients (Adediran et al., 2004;  and Naeem et 
al., 2006). Organic manure can serve as alternative practice to mineral fertilizers (Naeem et al., 2006) for 
improving soil structure (Dauda et al., 2008) and microbial biomass (Suresh et al., 2004). 

Organic manure plays a direct role in plant growth as a source of all necessary macro and micronutrients in 
available forms during mineralization and improves physical and chemical properties of soils (Chaterjee et al., 
2005).  Anant-Bahaduret al., (2006) pointed that organic matter plays an important role in the chemical behavior 
of several metals in soils throughout its active groups (Flavonic and humic acids) which have the ability to 
retain the metals in complex and chelate forms. 
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Concerning organic fertilizers, many investigators found that, addition of organic fertilizer had a major 
effect on vegetative growth characters of sweet pepper (Abdel-El-Moez et al., 2001, Arancon et al., 2005, 
Ewulo et al., 2007 and  Wei Lan et al., 2010), total yield (Salama and  Zake  2000, Shehata et al,.2004, Awodun 
et al., 2007,  Dass et al., 2008 and Huez-Lopez  et al.,  2011) and quality of sweet pepper plants (Amor and  
Del,. 2007, Arafa and  Shalabey 2007 and Szafirowska and Elkner 2008) 

Many investigators reported that, the addition of bio fertilizer had a major effect on vegetative growth 
characters of sweet pepper  (Berova  and Karanatsidis 2009., Kaya et al., 2009 and Berova et al., 2010 , total 
yield (Abdalla and Adam  2001., Berova and Karanatsidis 2008 and Bogevska et al., 2009) and quality of sweet 
pepper plants (Ghoname  and Shafeek 2005.,  Reyes et al., 2008). 

This work was carried out to study the effect of N chemical and organic fertilizers as well as bio-fertilizers 
on the growth, yield and chemical contents of sweet pepper plants. 

 
Material And Methods 

 
Two field experiments were carried out during the two successive seasons of 2009 and 2010 at Nubaria 

region, Behira  Governorate, to investigate the effect of poultry manure (Organic 100 %) and Mineral nitrogen 
fertilizer( Mineral 100%) and combined application(50 % poultry manure +50% mineral fertilizers) with or 
without Bio-N fertilizer (Microbin and Biogen) on growth, yield, quality and chemical contents of sweet pepper  
fruits. Microbin and Biogen are a biofertilizers produced by the Egyptian Ministry of Agriculture and containing 
active bacteria (Azotobacter sp. and Azospirillum sp.). Microbin and Biogen  were used at rate of 500 gm./fed.  

Sweet pepper seeds cv. "California wonder" were sown in 209 cell foam trays filled with peat moss: 
vermiculite (1:1 v/v) media. Afterwards, trays were kept in the greenhouse at the Experimental Station of the 
National Research Centre in El- Nubaria region, Behira Governorate, and cared by regular practices for 
seedlings production in greenhouse. After 8 weeks, uniform seedlings were transplanted into the field on the 
second week of March in both seasons of 2009 and 2010. Seedlings were planted on ridges of 100 cm width, 8 
m length on both sides of ridge and 50 cm apart. After one week of transplanting, dead seedlings (~5%) were 
replaced by planting fresh seedlings to obtain uniform stand. Each experimental plot included 4 ridges with a net 
area of  32 m2.The physical and chemical properties of the experimental soil and poultry manure are presented 
in Table (1 A and B) 

 
Table 1 A: The physical and chemical properties of the experimental soil during the two seasons of 2009 and 2010.  

Physical properties 
Season Sand % Clay % Silt % Texture 
2009 55.85 3.34 40.81 Sandy 
2010 56.42 3.51 40.07 Sandy 
Chemical properties 
Season E.C. 

mmhos/cm. 
pH Cations ( Meq./L ) Anions ( Meq./L )  

Ca++ Mg++ Na+ K + CO3
- HCO3

- Cl -1 SO4
= 

2009 1.26 7.93 7.54 2.39 3.64 1.51 Nil 1.40 1.56 11.70 
2010 1.24 7.88 7.42 2.53 3.52 1.73 Nil 1.67 1.49 11.76 

 
Table 1 B: Chemical analysis of poultry manure during the two seasons of 2009 and 2010.  

Season E.C. 
mmhos/cm. 

pH N 
 % 

P 
% 

K 
% 

Fe 
ppm 

Mn 
ppm 

Zn 
ppm 

Cu 
ppm 

Pb 
ppm 

2009 1.12 7.42 2.35 1.42 1.94 2356 265 231 45 1.20 
2010 1.03 7.65 2.44 1.23 2.13 2437 279 287 38 1.30 

 
The experimental design was split – plot design with four replicates, where the poultry manure and 

chemical fertilizer rates were distributed in the main plots and the bio fertilizer treatments were arranged in the 
sub – plots. Normal agricultural practices as recommended by Egyptian Ministry of Agriculture were followed. 
Irrigation was done regularly each other day. First hoeing and weeding was done 20 days after transplantation 
and two more weeding were done at one month interval.Poultry manure was added before sowing and the 
Microbin  and Biogen biofertilizers  at rates of 500 g./fed. were added under the plants, 15 day after sowing. 
 
Measured parameters: 
 
1- Vegetative growth characters: 

 
Five plants were chosen randomly from each sub-plot at 90 days after transplanting date and transferred to 

laboratory to record the following data: (plant height (cm); number of leaves and stems /plant). 
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2- Fruit yield and quality: 

 
At harvesting time, samples of green pepper fruits were randomly harvested from each sub-plot to measure 

fruit length, fruit diameter and flesh thickness of fruits. In addition, total weight of fruits in each treatment were 
recorded by harvesting pepper fruits twice weekly and then the total yield as ton/fed. was calculated. 
 
3- Chemical content: 

 
Fruit samples were randomly taken at harvesting time to determine vitamin C content in the fruit as 

mg/100g fresh weight according to method described by A.O.A.C. (1990). Also, total chlorophyll content in 
fully expanded leaves was measured as SPAD units using Minolta SPAD-501 chlorophyll Meter (Minolta Co. 
Ltd., Japan). Leaf samples were oven dried at 68 C for 72 hours, then fine grinded and used to determine 
mineral contents on a dry weight basis. Total nitrogen and phosphorus contents were determined using Kieldahl 
method and colorimetric method using spectrophotometer (SPECTRONIC 20D, Milton Roy Co. Ltd., USA), 
respectively, according to the procedure described by Cottenie (1980). Potassium content was measured using 
flame photometer method (JENWAY, PFP-7, ELE Instrument Co. Ltd., UK) as described by Chapman and Pratt 
(1982). 

Ascorbic acid (Vitamin C), total acidity and total soluble solids (T.S.S) (by hand Refractometer) were 
assayed according to A.O.A.C (1975). Whereas total carotenoids were determined according to the method 
described by Van Wattesteine (1957). 

Copper, zinc, nickel and lead were determined using the Atomic Absorption Spectrophotometer (Philips) 
according the methods described by Chapman and Pratt (1961). 

The obtained data were statistically analyzed and means separation were done using LSD test according to 
the method described by Gomez and Gomez (1984). 
 
Results And Discussion 
 
Growth characteristic:  
 
Effect of N fertilizers (Chemical and organic): 

 
The results presented in the Table (2) clearly revealed that, using nitrogen fertilizers as chemical or organic 

significantly affected all growth characters (plant length, number of leaves and number of stems) in the two 
seasons of study. The highest vegetative growth characters were recorded by 100% mineral fertilizer except for 
the highest leaves number in the second season. Meanwhile, the lowest vegetative growth characters were 
recorded by using 100% organic manure. These results may be due to the role of nitrogen on synthesis of 
chlorophyll, enzymes and proteins which in turn increases the vegetative growth. Many investigators obtained 
data support the recent results (Akande et al., 2007; Shahin et al., 2010; Ning Jian Feng et al., 2010) 

 
Effect of bio fertilizer: 

 
Data in Table (2) obviously showed that, using biofertilizer (Microbin) significantly increased the 

vegetative growth characters (plant length, number of leaves and stems/ plant) except for number of shoots / 
plant in the first and second seasons failed to reach the 5% level of significance. The superiority of using the bio 
fertilizer (Microbin) compared to control (without bio fertilizer) may be due to the release of the fixing nitrogen, 
hence increasing the concentration and availability of N in the root zone. Nitrogen enhances protein synthesis, 
division and enlargement of cells as well as it is important for the photosynthetic processes. Thus, an increase in 
plant growth and its development was obtained. These results may be due to the role of N-free living bacteria in 
production of phytohormones or improving the availability and acquisition of nutrients or by both and this may 
explain the encouraged growth of plants inoculated with these non – symbiotic N-fixing bacteria (Barakat and 
Gabr, 1998). The enhancement of growth with bio fertilizer application agree with results obtained by (Gomma 
et al., 2005, Abd El- Mawgoud et al., 2010 and Ghoname et al., 2010). They reported that the enhancement of 
plant growth by bio fertilizer application may be due to its contents of proteins, amino acids, vitamins and 
hormones as well as some micro nutrients. 

 
Effect of the interaction: 

 
The interaction between organic fertilizer (poultry manure) and nitrogen chemical fertilizer as well as bio 

fertilizer had a significant effect on vegetative growth characteristics (Table 2). However, the highest plant 
length and number of stems of tomato plant were found by using 100% mineral fertilizer plus bio fertilizer 
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(Biogen) in the two seasons of study. Moreover, the highest leaves number was found by 100% mineral 
fertilizer with bio fertilizer (Biogen) in both seasons. On the other hand, the lowest values of vegetative growth 
were found by using 100% organic manure without using bio fertilizer except for plant length, the lowest values 
when using 100% organic manure with bio fertilizer (Biogen) in the 1st season and with (Microbin) in the 2 nd 
season. 

 
Table 2: Effect of N fertilizers (Chemical and organic) and bio fertilizers on vegetative growth characteristic of sweet pepper plants in the  
              seasons of 2009 and 2010. 

2010 2009  
Characters Number of 

stems 
Number of 
leaves 

Plant 
length(cm) 

Number of 
stems  

Number of 
leaves 

Plant 
length(cm) 
Effect of Chemical and organic sources of N fertilizers Treatments 

7.17 75.52 55.50 6.83 75.67 46.25 Organic 100 % 
8.33 85.22 54.88 8.67 90.00 46.70 50% organic + 50% mineral 
9.67 85.56 56.56 10.17 88.00 47.82 100% Mineral  
0.36 2.15 0.45 1.14 3.88 0.73 LSD at 5% 

Effect of Bio- fertilizers  
8.17 76.04 54.60 8.33 76.00 45.68 Without bio 
9.00 85.02 57.51 9.17 81.50 47.58 Biogen 
8.00 85.23 54.83 8.17 96.17 47.50 Microbin 
NS 4.15 2.46 NS 4.25 1.03 LSD at 5% 

Effect of the interaction  
7.00 70.23 60.34 6.50 64.00 53.30 Without bio Organic 

100 % 7.50 73.49 55.74 7.00 69.00 39.45 Biogen 
7.00 82.83 50.43 7.00 94.00 46.00 Microbin 
8.50 74.56 50.87 8.50 69.50 43.25 Without bio 50% 

organic + 
50% 
mineral 

8.50 84.56 53.75 8.50 82.00 45.85 Biogen 
8.00 96.53 60.03 9.00 118.50 51.00 

Microbin 
9.00 83.34 52.60 10.00 94.50 40.50 Without bio 100% 

Mineral  11.00 97.00 63.04 12.00 93.50 57.45 Biogen 
9.00 76.34 54.03 8.50 76.00 45.50 Microbin 
1.75 7.67 2.77 2.05 18.11 10.45 LSD at 5% 

 
Physical properties of fruits: 
 
Effect of N fertilizers (Chemical and organic): 

 
The results presented in the Table (3) clearly revealed that, using nitrogen fertilizers as chemical or organic 

affected all physical properties (fruit length, diameter of fruits and flesh thickness of fruits) in the two seasons of 
study. The highest physical properties characters were recorded by 100% mineral fertilizer except for the 
highest fruit length and diameter in the first season. Meanwhile, the lowest physical properties characters were 
recorded by using 100% organic manure. The results are in accordance with those obtained by (Walid Qawasmi 
et al., 1999.,  Akande et al 2007.,  Flores et al., 2007 and  Escalona and  Pire 2008)  
 
Effect of bio fertilizer: 

 
Data presented in Table (3) indicated that, the highest values of physical properties (fruit length, diameter of 

fruits and flesh thickness of fruits) of sweet pepper fruits were obtained by using Biogen bio fertilizer except for 
fruit length in the two seasons, the highest rate was recorded by using Microbin bio fertilizer .On the other hand, 
the lowest amount of physical properties was recorded without bio fertilizer. This result may be due to the role 
of bio-fertilizer on increasing the availability of nitrogen for plant absorption which in turn increases the 
vegetative growth and increasing pod yield as well as improving pod quality. This is in agreement with results 
reported by (Reyes et al., 2008 and  Ghoname,  and Shafeek 2005) on sweet pepper plants . 
 
Effect of the interaction: 

 
The interaction between organic fertilizer (poultry manure) and nitrogen chemical fertilizer as well as bio 

fertilizer had no significant effects on the physical properties (fruit length, diameter of fruits and flesh thickness 
of fruits) of sweet pepper plants in the two seasons of study except for diameter of fruits and fruit length. These 
results indicate that, each factor of the treatments acts independently. 
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Total yield: 
 
Effect of N fertilizers (Chemical and organic): 

 
The results presented in the Table (3) clearly revealed that, using nitrogen fertilizers as chemical or organic 

significantly affected total yield of sweet pepper fruits in the two seasons of study. The highest total yield of 
sweet pepper was recorded by 100% mineral fertilizer. Meanwhile, the lowest total yield of sweet pepper was 
recorded by using 100% organic manure. The marked effect of nitrogen on yield might be due to the cumulative 
stimulating effect of nitrogen on the vegetative growth characters which form the base for flowering and 
fruiting. Many previous investigators studied that relationship and their findings are in accordance with that data 
obtained here (Dass et al,. 2008, Chen Hai Yan; 2009 , Zhang et al., 2010 and Huez-Lopez et al,.2011). 
 
Table 3: Effect of N fertilizers (Chemical and organic) and bio fertilizers on fruit yield and quality of sweet pepper in the seasons of 2009  
              and 2010. 

2010 2009 

 
Characters 

Total 
yield 
ton/fed. 

Flesh 
thicknes
s of 
fruits 

Diameter of 
fruits 

Fruit 
length 

Total 
yield 
ton/fed. 

Flesh 
thicknes
s of 
fruits 

Diameter of 
fruits  

Fruit 
length 

Effect of Chemical and organic sources of N fertilizers Treatments 
9.58 3.66 7.66 8.63 8.67 2.63 7.05 8.44 Organic 100 % 
10.35 3.76 7.99 9.80 9.79 2.61 7.31 9.17 50% organic + 50% mineral 
11.02 4.10 8.46 9.64 10.66 3.04 7.40 9.28 100% Mineral  
0.56 NS 0.24 2.11 0.37 NS NS 0.42 LSD at 5% 

Effect of Bio- fertilizers  
9.79 3.67 7.51 8.81 9.19 2.44 6.75 8.46 Without bio 
10.69 4.06 8.38 9.51 10.01 2.95 7.68 9.06 Biogen 
10.46 3.80 8.22 9.74 9.93 2.89 7.32 9.37 Microbin 
0.54 NS 0.27 0.14 0.51 NS NS 0.33 LSD at 5% 

Effect of the interaction  
9.30 3.34 7.30 8.00 8.70 2.43 6.48 7.96 Without bio Organic 

100 % 9.78 3.77 7.65 8.76 8.93 2.62 7.25 8.46 Biogen 
9.65 3.87 8.03 9.12 8.38 2.84 7.41 8.91 Microbin 
10.43 3.78 7.89 9.65 9.48 2.72 7.07 9.15 Without bio 50% 

organic + 
50% 
mineral 

10.76 3.86 8.24 9.76 10.20 2.87 7.72 9.11 Biogen 
9.87 3.65 7.84 9.98 9.70 2.24 7.13 9.26 

Microbin 
9.65 3.88 7.35 8.78 9.38 2.17 6.71 8.28 Without bio 100% 

Mineral  11.53 4.54 9.25 10.02 10.90 3.36 8.06 9.62 Biogen 
11.87 3.89 8.78 10.12 11.70 3.59 7.43 9.93 Microbin 
0.86 NS 1.02 0.83 0.57 NS NS NS LSD at 5% 

 
Effect of bio fertilizer: 

 
Data presented in Table (3) indicated that, using bio fertilizer significantly increased the total yield of sweet 

pepper fruits. These results were similar and true in the two seasons of study. The highest total yield with bio 
fertilizer ( Biogen) was 10.69 and 10.01 ton/fed. in the first and second seasons compared with 9.19 and 9.79 
ton/fed. without bio fertilizer in the first and second seasons, respectively. The significant effect of bio-
fertilizers may be due to the effect of different strains group such as nitrogen fixers, nutrient mobilizing 
microorganisms, which help in availability of nutrients and their forms in the composted materials, and 
increased the levels of extractable NPK or micro-nutrients. The simulative effect of these microorganism 
(Azotobacter chroccocum) might be attributed to its efficiency in supplying the growing plants with biologically 
fixed nitrogen, and produced phytohormones, which could stimulate nutrients absorption as well as 
photosynthesis process which subsequently increased plant growth and yield (Hewedy, 1999).Many 
investigators had a similar trend of results which support the present data (Berova and Karanatsidis 2008  and 
Bogevska et al., 2009 ) 

 
Effect of the interaction: 

 
The interaction between organic fertilizer (poultry manure) and nitrogen chemical fertilizer as well as bio 

fertilizer had a significant effect on the total yield of sweet pepper fruits in the two seasons of study. This result 
of total yield of sweet pepper may be due to the addition of N chemical fertilizer + organic manure + bio 
fertilizers treatments could be ascribed to better availability of nutrients. Amendment of poultry manure + bio 
fertilizers registered the highest yield among the treatments containing organic nutrient sources indicating that 
poultry manure mineralized rapidly and provided optimum nutrients to the crop. Poultry manure contains 
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significant amount of nitrogen in both inorganic and organic forms and inorganic forms are readily available for 
plant uptake (Kara et al. 2006). 

 
Chlorophyll content: 
 
Effect of N fertilizers (Chemical and organic): 

 
Data in Table (4) reported that, using 100 % mineral fertilizers significantly increased chlorophyll content 

(a, b and a + b) of sweet pepper leaves in the two seasons of study. Moreover, the highest values of chlorophyll 
content of sweet pepper plants were recorded by using treatment of 100% mineral fertilizer. On the contrary, the 
lowest value was found by using 100% organic in the both seasons. It could be observed that, the chemical 
fertilizer caused slight increase of growth characters of sweet pepper plants. This observation might be 
attributed much to the superiority in the chlorophyll content (a, b and a + b) characters .This may owe to 
different nitrogen sources (organic or mineral) containing N which is a constituent of all amino acids and hence 
proteins acting as a structural of the chloroplast(Marschner, 1995), thus its favorable effect on chlorophyll 
content is quite excepted. A promotion effect of organic and inorganic fertilizers on chlorophyll contents might 
be attributed to the fact that N is a constituent of chlorophyll molecule. These results were coincided with those 
reported by (Flores et al., 2007 and Maya et al., 1999). Moreover, nitrogen is the main constituent of all amino 
acids in proteins and lipids that acting as a structural compounds of the chloroplast (Badr and Fekry, 1998 and 
Arisha and Bradisi, 1999). Similar results have been reported in investigations conducted by Bowen and Frey 
2002 and by Ge et al. 2008.  

 
Effect of bio fertilizer: 

 
Data presented in Table (4) indicated that, using bio fertilizer significantly increased chlorophyll content of 

sweet pepper leaves except for chlorophyll b in both seasons. These results were similar and true in the two 
seasons of study. The highest amount of chlorophyll content (a, b and a + b) was obtained  by using Microbin 
.On the other hand, the lowest amount of  chlorophyll content (a, b and a + b) was recorded by without bio 
fertilizer. The obtained results are in good agreement with that obtained by (Berova and  Karanatsidis 2009  and 
Berova et al., 2010) 
 
Table 4: Effect of N fertilizers (Chemical and organic) and bio fertilizers on chlorophyll content in sweet pepper leaves in the seasons of  
             2009 and 2010. 

2010 2009  
Characters Chlorophyll 

(a+b) 
Chlorophyll 
(b) 

Chlorophyll 
(a) 

Chlorophyll 
(a+b) 

Chlorophyll 
(b) 

Chlorophyll 
(a) 
Effect of Chemical and organic sources of N fertilizers Treatments 

3.45 1.41 2.07 3.58 1.67 1.95 Organic 100 % 
4.57 1.79 2.79 4.48 1.99 2.51 50% organic + 50% mineral 
5.46 2.21 3.20 5.34 2.31 3.04 100% Mineral  
0.15 0.18 0.09 0.61 0.13 0.20 LSD at 5% 

Effect of Bio- fertilizers  
4.19 1.62 2.53 4.14 1.83 2.33 Without bio 
4.43 1.84 2.60 4.45 2.04 2.42 Biogen 
4.86 1.94 2.93 4.81 2.09 2.74 Microbin 
0.18 NS 0.22 0.19 NS 0.12 LSD at 5% 

Effect of the interaction  
2.80 1.12 1.70 2.86 1.33 1.59 Without bio Organic 

100 % 3.36 1.45 1.93 3.62 1.77 1.87 Biogen 
4.20 1.65 2.57 4.26 1.90 2.38 Microbin 
4.47 1.62 2.87 4.39 1.87 2.54 Without bio 50% 

organic + 
50% 
mineral 

4.40 1.77 2.64 4.24 1.90 2.34 Biogen 
4.83 1.97 2.86 4.81 2.19 2.64 

Microbin 
5.30 2.13 3.02 5.18 2.30 2.87 Without bio 100% 

Mineral  5.53 2.30 3.23 5.48 2.44 3.05 Biogen 
5.56 2.21 3.36 5.37 2.18 3.21 Microbin 
0.93 NS 0.41 1.12 NS 0.46 LSD at 5% 

 
Effect of the interaction: 

 
The interaction between organic fertilizer (poultry manure) and nitrogen chemical fertilizer as well as bio 

fertilizer had a significant effect on the chlorophyll content (a, b and a + b)   of sweet pepper plants in the two 
seasons of study except for chlorophyll b. These results were true and similar indicating that, each factor of the 
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treatments act dependently. Similar results were observed by (Abd El-Fattah and Sorial 1998 and El-Beheidi et 
al 2005). 
 
N, P and K content of leaves: 
 
Effect of N fertilizers (Chemical and organic): 

 
Data in Table (5) show clearly that, using nitrogen fertilizer as a chemical fertilizer or an organic manure 

source significantly increased P and K % in tissue of leave of sweet pepper plants but it was failed to reach of 
significant in N % in the two seasons of study. Generally, it could be found that, the highest amounts of N, P 
and K in tissues of leaves of sweet pepper were found by using 100% mineral fertilizer. This result held good in 
the two seasons of study. On the contrary, the lowest amounts of N, P and K % in sweet pepper tissues were 
recorded by using 100% organic manure in the two seasons of study. The obtained results are in good 
accordance with those reported by Singh et al. 2004, who found that using poultry manure, inorganic fertilizer 
and bio fertilizer increased the N concentration in tomato plants. The obtained results are in harmony with those 
of (Gomez et al.,1996 , Maya et al., 1999  and Amor and Del  2007).   

 
Effect of bio fertilizer: 

 
Data in Table (5) obviously showed that, using bio fertilizers significantly increased the total amount of N, 

P and K percentage of pepper leaves in the two seasons of study except for N in the 2 nd season. The highest 
amount of N, P and K % were recorded by using Microbin bio fertilizer. On the contrary, the lowest amount of 
N, P and K % were recorded by without bio fertilizer treatments. These results are true in the two seasons of 
study. This results may be due to that the addition of  bio fertilizer enhanced N, P and K uptake owing to N2-
fixation by the bacteria (Nour El-Dein et al 2005) and released auxins, gibberel-line and cytokinin causing an 
increase of root system which improve root effectively to absorb more nutrients from soil (Noel et al 1996). 
These results may be due to that the used bio fertilizers contain nitrogen fixing organisms which increased the 
nitrogen availability (Mahmoud and Amar, 2000). Also, Ghoname et al. (2010) concluded that bio fertilizers 
applied have positive effect on sweet pepper and chemical composition  by providing supplement doses of 
nutrient to the plants and in some cases to provide plants with some promoting growth regulators and increase 
living microorganisms in the soil and these microorganism working on the organic matter in the soil to convert 
organic N to mineral N. Bio fertilizer play a fundamental role in and converting P and K fixed form to be 
soluble ready for plant nutrition making the uptake of nutrients by plants more easy (Lampkin, 1990 and Abou- 
Hussein et al., 2002).  
 
Table 5: Effect of N fertilizers (Chemical and organic) and bio fertilizers on N, P and K content in sweet pepper leaves in the seasons of  
             2009 and 2010. 

2010 2009  
Characters Potassium % Phosphorus 

% 
Nitrogen % Potassium % Phosphorus 

% 
Nitrogen % 

Effect of Chemical and organic sources of N fertilizers Treatments 
3.00 0.78 3.59 2.96 0.76 3.49 Organic 100 % 
3.21 0.83 3.85 3.01 0.79 3.65 50% organic + 50% mineral 
3.24 0.86 3.80 3.14 0.79 3.66 100% Mineral  
0.16 0.03 0.09 0.11 NS NS LSD at 5% 

Effect of Bio- fertilizers  
2.96 0.77 3.60 2.83 0.75 3.40 without bio 
3.12 0.78 3.64 2.94 0.73 3.49 Biogen 
3.37 0.92 4.00 3.35 0.88 3.91 Microbin 
0.12 0.06 NS 0.21 0.05 0.16 LSD at 5% 

Effect of the interaction  
2.90 0.72 3.45 2.87 0.70 3.23 Without bio Organic 

100 % 2.93 0.73 3.56 2.65 0.67 3.32 Biogen 
3.04 0.86 3.78 2.98 0.87 3.65 Microbin 
2.98 0.78 3.41 2.76 0.75 3.35 Without bio 50% 

organic + 
50% 
mineral 

3.13 0.79 3.87 2.96 0.78 3.68 Biogen 
3.24 0.77 3.65 3.09 0.65 3.44 

Microbin 
3.12 0.84 3.91 3.26 0.84 3.89 Without bio 100% 

Mineral  3.56 0.97 4.12 3.43 0.93 3.96 Biogen 
3.44 0.94 3.98 3.35 0.86 3.88 Microbin 
0.25 0.10 0.27 0.32 NS NS LSD at 5% 
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Effect of the interaction: 

 
The interaction between organic manure and nitrogen chemical fertilizer as well as bio fertilizer had a 

significant effect on N, P and K % of  leaves tissues of sweet pepper in the two seasons of study except for N 
and P %  in the first season. However, the highest amounts of N,P and K % were recorded by using 100% 
mineral fertilizer with bio fertilizer (Biogen). These results held true in the two seasons of study. On the 
contrary, the lowest amount of N, P and K % of sweet pepper tissues were recorded by using 100% organic 
manure without bio fertilizer in the two seasons of study. 
 
Chemical properties of fruits: - (T.S.S%, Acidity, Ascorbic acid and Carotenoids): 
 
Effect of N fertilizers (Chemical and organic): 

 
The results presented in the Table (6) clearly revealed that, using nitrogen fertilizers as chemical or organic 

affected all chemical properties (T.S.S%, Acidity, Ascorbic acid and Carotenoids) in the two seasons of study. 
The highest chemical properties characters were recorded by 100% organic manure fertilizer except for the 
amount of carotenoids in the first season the highest amount by using 100% mineral fertilizer. Meanwhile, the 
lowest chemical properties characters (T.S.S%, Acidity, Ascorbic acid and Carotenoids) were recorded by using 
100% chemical fertilizer. These results were true in the two seasons of study. The obtained results are in 
accordance with (Gomez et al., 1996, Maya  et al., 1997., Walid Qawasmi; et al., 1999.,  Arafa  and  Shalabey 
2007 and   Amor and Del 2007) of sweet pepper plants. 
 
Effect of bio fertilizer: 

 
Data presented in Table (6) indicated that, using bio fertilizer increased chemical properties (T.S.S%, 

Acidity, Ascorbic acid and Carotenoids) of sweet pepper fruits. These results were similar and true in the two 
seasons of study. The highest chemical properties (T.S.S%, Acidity, Ascorbic acid and Carotenoids) of sweet 
pepper fruits were obtained by using Biogen bio fertilizer except for T.S.S% in the two seasons, the highest 
value was recorded by using Microbin bio fertilizer .On the other hand, the lowest amount of chemical 
properties was recorded without adding bio fertilizer. The trends of obtained results are in good accordance with 
the previous investigators such as (Reyes et al., 2008., and Ghoname and Shafeek 2005) of sweet pepper.  
 
Table 6: Effect of N fertilizers (Chemical and organic) and bio fertilizers on T.S.S%, Acidity, Ascorbic acid and Carotenoids in sweet  
              pepper fruits in the seasons of 2009 and 2010. 

2010 2009  
Characters TSS % Acidity Ascorbic 

acid 
Caroto-
nodis 

TSS % Acidity Ascorbic 
acid 

Caroto-
nodis 
Effect of Chemical and organic sources of N fertilizers Treatments 

6.75 171.01 142.29 0.74 6.58 163.97 142.63 0.64 Organic 100 % 
5.95 160.84 138.51 0.81 5.91 154.22 140.02 0.71 50% organic + 50% mineral 
5.54 148.31 130.00 0.81 5.18 135.21 127.53 0.72 100% Mineral  
0.55 5.87 2.18 NS 0.39 6.45 8.17 NS LSD at 5% 

Effect of Bio- fertilizers  
6.11 162.61 137.84 0.76 5.94 150.57 134.05 0.67 without bio 
6.03 160.45 136.57 0.80 5.86 151.16 140.38 0.70 Biogen 
6.09 157.10 136.40 0.80 5.87 151.68 135.75 0.70 Microbin 
NS 1.67 0.57 NS NS 0.46 3.37 NS LSD at 5% 

Effect of the interaction  
6.67 170.34 140.43 0.70 6.34 160.65 130.43 0.64 Without bio Organic 

100 % 6.70 170.58 142.47 0.75 6.65 160.87 146.70 0.62 Biogen 
6.87 172.10 143.98 0.78 6.74 170.40 150.75 0.65 Microbin 
6.34 168.94 140.43 0.79 6.43 160.53 150.64 0.68 Without bio 50% 

organic + 
50% 
mineral 

5.87 163.03 137.23 0.83 5.75 156.56 143.90 0.73 Biogen 
5.65 150.54 137.87 0.82 5.56 145.57 125.53 0.72 

Microbin 
5.32 148.54 132.67 0.78 5.05 130.53 121.07 0.68 Without bio 100% 

Mineral  5.53 147.74 130.00 0.83 5.17 136.04 130.54 0.74 Biogen 
5.76 148.65 127.34 0.81 5.32 139.06 130.98 0.73 Microbin 
0.75 5.69 2.98 NS 0.56 9.14 4.58 NS LSD at 5% 

 
Effect of the interaction: 

 
The interaction between organic fertilizer (poultry manure) and nitrogen chemical fertilizer as well as bio 

fertilizer had a significant effect on the chemical properties (T.S.S%, Acidity and Ascorbic acid) of sweet 
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pepper fruits in the two seasons of study except for carotenoids in the two seasons. These results were true and 
similar indicating that, each factor of the treatments act dependently in the T.S.S%, Acidity and Ascorbic acid 
and act independently in the carotenoids. These results are confirmed by Midan and Sorial 2006 on lettuce and 
El-Gamal et al 2007 on strawberry. The superiority of the bio fertilizer of Biogen and Microbin may be due to 
the release of the fixed nitrogen, hence increasing the concentration and availability of this element in root zone. 
Nitrogen also enhances protein synthesis, division and enlargement of cells as well as stimulates photosynthesis 
processes. 
 
Content of Pb, Ni, Cu and Zn in the sweet pepper fruits: 
 
Effect of N fertilizers (Chemical and organic):  

 
Data in Table (7) show that, using nitrogen fertilizer as a chemical fertilizer or a poultry manure source 

significantly increased Pb, Ni, Cu and Zn amount in sweet pepper fruits except for amount of zinc in the second 
season and copper and zinc in the first one. Generally, it could be found that, the highest amount of Pb, Ni, Cu 
and Zn in the sweet pepper fruits  were recorded by using 100% chemical fertilizer. These results held well in 
the both seasons of study. On the other hand, the lowest amount of  Pb , Ni, Cu and Zn in the sweet pepper fruits  
were  recorded by using 100 % organic manure. This result held good in the two seasons of study. 

The obtained results are in good accordance with those reported by Melo et al. 2003, who reported that, 
there were positive and significant correlations between Mn, Zn and Cu in the compost and Mn, Zn and Cu 
uptake by tomato plant. 

 
Effect of bio fertilizer: 

 
Data in Table (7) obviously showed that, using biofertilizers (Microbin and Biogen) significantly increased 

the total amount of Pb, Ni, Cu and Zn  (ppm) in the two seasons of study. Furthermore, The highest amount of 
Pb, Ni, Cu and Zn (ppm) of sweet pepper fruits by without bio fertilizer treatment. On the other hand, the lowest 
amount of  Pb, Ni, Cu and Zn  (ppm)  were  recorded by without bio fertilizer. These results were true in the two 
seasons of study. These results are in harmony with those reported by (Ghoname and  Shafeek, 2005) of sweet 
pepper. 
 
Table 7: Effect of N fertilizers (Chemical and organic) and bio fertilizers on content of Pb , Ni, Cu and Zn (ppm) in sweet pepper fruits in  
             the seasons of 2009 and 2010. 

2010 2009  
Characters Pb (ppm) Ni 

(ppm) 
Cu (ppm) Zn 

(ppm) 
Pb (ppm) Ni 

(ppm) 
Cu (ppm) Zn 

(ppm) 
Effect of Chemical and organic sources of N fertilizers Treatments 

6.35 0.77 34.43 12.36 7.66 0.94 31.98 11.66 Organic 100 % 
7.26 0.93 46.20 12.49 8.93 1.54 34.03 12.21 50% organic + 50% mineral 
9.15 1.28 48.22 12.56 10.69 1.83 38.03 12.22 100% Mineral  
1.24 0.14 1.67 NS 1.15 0.22 NS NS LSD at 5% 

Effect of Bio- fertilizers  
7.79 1.01 42.80 12.33 9.20 1.44 33.83 11.77 Without bio 
7.52 0.99 43.31 12.58 9.05 1.43 34.48 12.18 Biogen 
7.45 0.98 42.75 12.50 9.02 1.45 35.73 12.14 Microbin 
0.17 NS 0.26 0.10 0.08 NS 0.29 0.24 LSD at 5% 

Effect of the interaction  
6.70 0.78 34.00 12.32 7.87 0.88 30.56 11.65 Without bio Organic 

100 % 6.13 0.79 34.76 12.43 7.65 0.89 30.89 11.78 Biogen 
6.23 0.74 34.54 12.34 7.45 1.06 34.50 11.54 Microbin 
7.34 0.87 46.54 12.23 8.87 1.45 33.54 11.87 Without bio 50% 

organic + 
50% 
mineral 

7.21 0.96 45.83 12.56 8.97 1.53 33.67 12.23 Biogen 
7.22 0.97 46.24 12.69 8.95 1.65 34.89 12.54 

Microbin 
9.34 1.38 47.87 12.45 10.87 1.98 37.40 11.78 Without bio 100% 

Mineral  9.21 1.23 49.33 12.76 10.54 1.87 38.89 12.54 Biogen 
8.89 1.24 47.47 12.46 10.65 1.65 37.80 12.34 Microbin 
1.15 0.23 3.67 NS 1.05 NS 1.42 0.36 LSD at 5% 

 
Effect of the interaction: 

 
The interaction between organic fertilizer (poultry manure) and nitrogen chemical fertilizer as well as bio 

fertilizer had a significant effect on the Pb, Ni, Cu and Zn  (ppm)  content  of sweet pepper fruits  in the two 
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seasons of study except for Ni content in the first season and Zn content in the second one. These results 
indicate that, each factor of the treatments act dependently. 
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