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ABSTRACT 
 
 Field trials were carried out during two successive summer seasons of 2011 and 2012 at Salehia, Ismailia 
Governorate, to determine the response of tomato Cv. Nema Stand "GS0008"  to a constant dose of nitrogen 
supplied as different rates of mineral nitrogen fertilizer mixed with chicken manure associated with Azosprillum 
spp. enrichment. This trail consisted of 10 treatments which were the combinations of five rates of mineral 
fertilizer (100, 75, 50, 25 and 0 %) in the form of ammonium nitrate associated with (0, 25, 50, 75 and 100%) of 
chicken manure based on the equivalence of nitrogen content to reach the constant targeted N dose. Growth, 
yield, fruit quality and nutrient status at fruit set stage were investigated for two growing seasons. The results 
indicated that replacing 25-50 % of mineral nitrogen by chicken manure significantly, improved tomato plant 
growth, yield and fruit quality parameters compared with higher or lower replacement rates. That improvement 
tended to increased when tomato seedling were inoculated with Azosprillum spp. even with complete mineral 
nitrogen fertilization treatment. Generally increasing mineral nitrogen replacement more than 50% resulted in 
reduction of plant vigor, yield and nutrient content compared with complete mineral nitrogen fertilization 
treatment. On other hand, complete organic fertilization  gave the lowest values of vegetative growth parameters 
i.e. "plant length, number of leaves & branches per plant and fresh weight", yield & fruit quality parameters and 
nutrient contents, in both investigation seasons. According to the obtained results, it could be recommended to 
replace about 75% of mineral nitrogen fertilization by chicken manure associated with Azosprillum spp. 
enrichment, when the priority of cultivation purpose for low mineral input is preferred. Since this treatment 
resulted in very minor decreased in yield combined with better fruit quality.  However, the recommendation 
should be replacing only 25-50% of mineral nitrogen with organic source when maximum fruit yield is required.  
 
Key words: Tomato, Azosprillum brasilense, lipoferum, or onazonense, chicken manure, Growth, Yield, 

Chemical contents.   
 
Introduction 
 
 Tomato is one of the most important vegetable crops cultivated in Egypt. The total cultivated area was 
212446 Hectare in 2011 with an average yield about 52-60 ton / Hectare . Tomato production faces many 
challenges in summer season such as high temperature  and high light density, long day time, nematode and 
insect born virus's diseases prevailing in these months (Glala et al., 2005 and Glala et al., 2010). The main effect 
of adverse weather conditions was found on flowering and fruit set. So cultivation of heat tolerant cultivars can 
overcome the problem of flowering and fruit set depression (Mohamedien et al.,1984, Abdel-Baki 1991, Dane 
1991, Joubert and Poissonier 1991, Mohamed and Hewed 1994, Glala et al., 2005 and Glala et al., 2010).  
Recently Cv Nema Stand "GS0008" is recommended for summer cultivation season. It is heat tolerant and own 
a good stand establishment level against adverse weather conditions, nematode and some insect born viruses 
diseases prevailing in summer cultivation season.  
  Many investigators studied the effect of organic, mineral and bio-fertilization on growth, yield and quality 
of tomato plants such as Ibrahime et al., (1987), Abo- El- Defan (1990), Warman (1990) Togun and Akanbi 
(2003), Cavagnaro et al., (2006), Toor et al., (2006), Fawzy et al., (2007), Zaki et al., (2009) and Glala et al., 
(2010). Organic fertilizers are very important for providing the plants with their nutritional requirements with 
the lowest or no soil and ground water pollution (Fawzy et al., 2007 and Glala et al., 2010). Moreover, Salem 
(1986) and Glala et al., (2010)  indicated that organic fertilizers improved the chemical and biological properties 
of the soil. The effect of organic manure depend on its source which differed its characteristics such as C/ N 
ratio and available macro and micro nutrients (Mizur and Wojtas, 1984). Organic manure such as poultry 
manure is a good source of nutrients and contains both macro and micro nutrients essential for plant growth as 
reported by El-Sheikh and Salama (1997). On the other hand, high application rate of organic fertilizers may 
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inhibit plant growth and nutrient uptake. Inhibition of tomato growth can be attributed to the presence of a high 
percentage of phytotoxins produced by some species of micro-organism activated by application of organic 
fertilizers (Glala et al., 2010). Other hypotheses, suggest that plant growth inhibition observed with organic 
fertilization may be due to the lack of NO3 concentration around the plant root which can lead to less lateral root 
number and also inhibit root hair elongation, which results in a weak root system as found by Glala et al., 
(2010). Accordingly, replacement of mineral fertilization by organic manure should be associated with 
enrichment by plant growth promoting rhizosphere-bacteria "PGPR" which benefit plants through different 
mechanisms including, (i) atmospheric nitrogen fixation; (ii) siderophores production; (iii) producing secondary 
metabolites such as antibiotics, cyanide, and hormone like substances; (iv) increase lateral root length and root 
hair number and length (Okon, 1985; Okon & Vanderleyden, 1997 and Glala et al., 2010). Azosprillum spp. 
"brasilense, lipoferum, or onazonense" are defined as atmospheric nitrogen fixation PGPR which can combine 
very well with non legumes crops. Rizk and Shafeek (2000) illustrated that Azosprillum spp. application  not 
only reduces mineral nitrogen requirements by 25%, but also increases the availability of various nutrients, 
enhances the resistance of plants to root disease and reduces the environmental pollution from chemical 
fertilizer application. Moreover Subba-Ruo (1988) and El-Metualy (1998) found that bio-enrichment by 
Azosprillum spp. minimizes the environmental pollution of mineral fertilizers and decreases cultivation coasts.   
 Therefore, the aim of this investigation aims to study the possibility of partial or complete replacement of 
tomato mineral nitrogen fertilization by chicken manure "organic fertilizer", integrated with Azosprillum spp. 
enrichment and investigate the effect of that on growth, yield and chemical composition of tomato plants. 
 
Material and Methods 
 
     The field trials were carried out for two successive summer growing seasons of 2011 and 2012 in Salehia, 
Ismailia Governorate, to investigate the effect of  partial or complete replacement of mineral nitrogen fertilizer 
by poultry manure associated with Azosprillum spp inoculation on growth,  yield, quality and chemical contents 
of tomato plants Cv. Nema Stand "GS0008". Azosprillum spp is a nitrogen fixing biofertilizer, compatible with 
non legume crops,  produced by Stanes company under commercial name of Symbion-N, which containing 109 
CFU/L mix of (A. brasilense, A. lipoferum, and A. onazonense).  
 Ten treatments resulted from the combination of five nitrogen fertilization strategies (100% mineral 
fertilizer (ammonium nitrate (33.5% N)) "M", 100 % chicken manure "O" , 75 % O + 25 % M, 50 % O + 50 % 
M and 25 %  O + 75 % M) and two Bio-enrichment treatment (socking the transplant " soon before 
transplanting"100 ml on Symbion-N suspension / 10 L for 10 minutes or without socking) . 
 Seed sowing was done on May 1st, in 209 cells foam tray and transplanted into field on June 5th, in both 
growing seasons. During soil preparation a mixture of 1 m3 of farmyard manure, 30 kg calcium super phosphate 
(15.5% P2O5), 5 kg potassium sulphate (48 – 52% K2O) and 1.5 kg magnesium sulphate were applied for each 
200 m2 of the trials, as basic fertilizers. Two doses of 5 kg potassium sulphate and 1.5 kg magnesium sulphate 
mixture were applied / 200 m2 of the trials, as top dressing near the drippers, monthly intervals starting at 
flowering stage. An equivalent amount of chicken manure content of potassium and phosphorus were reduced 
from the application of the mineral source of both elements from organic fertilization treatment plots,. Generally 
the nitrogen application rate was adjust to 120 kg N/ fed, phosphorus 90 kg P2O5/ fed and potassium at 140 kg 
K2O/ fed, in all treatments. The amount of mineral nitrogen fertilizers was divided into six equal parts and 
applied as top dressing near the drippers every 15 days starting after 10 days from transplanting. Meanwhile, all 
poultry manure doses of organic treatments were applied during soil preparation stage. 
 Split-plot design with three replicates was used in field trails, where the nitrogen fertilization source were 
adapted in the main plots and the bio-fertilizer treatments occupied in the sub – plots. The plot area was 10.5 m2 

included 14 plants (7 m row x 1.5 m inter rows x 0.5m between plants).  
 At fruit set stage “45 days after transplanting”, the nutrient contents were analyzed in the fifth upper leaf as 
indicator of nutrients status in the plant After 80-110 days from transplanting, harvesting was carried out upon 
fruit maturity “fully red color”. At the end of  harvesting  stage, plant length, number of leaves/ plant, number of 
branches/ plant, early yield, total and marketable yield were recorded as recommended by Glala et al., (2010). 
Ten medium fruits from each treatment were used to measure average fruit length, diameter, weight and total 
soluble solids "TSS", as fruit quality indicators. Data were subjected to the statistical combined analysis of 
ANOVA, and the entries means were compared according to LSD test Alpha=0.05, as reported by Gomez and 
Gomez (1984). All statistical analysis was performed with SAS computer software.  
 
Results and Discussion 
 
Vegetative growth: 
 
 Data in Table (1) show clearly that, using 50% chicken manure + 50% mineral fertilizer or 25% chicken 
manure + 75% mineral fertilizer increasing significantly all vegetative growth characteristics (plant length, 
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number of leaves /plant and number of shoots /plant) in the two investigation seasons. On the contrary, The 
lowest value was recorded by using 75% chicken manure + 25% mineral fertilizer. These results were true and 
similar in the two seasons.  
 The increases in plant growth obtained when partial  replacement of mineral nitrogen by chicken manure, 
might be due to the improvement of physical and chemical properties of soil (Abdel Salam et al., 1988), which 
improve soil fertility and biological activity in roots rhizosphere (Glala et al., 2010 and 2012). That, play an 
important role in increasing nutrient availability for uptake which reflected in better root distribution, vegetative 
growth. Moreover, the supplied organic manure amended the microorganisms with necessary nutrients elements 
and increased the microbial respiration and CO2 output. Furthermore, the slow released nutrients from organic 
manure afforest abundant balanced soil solution. Consequently, root system absorbs more nutrients in this 
favorable condition. Slow release of nutrients might favorer's metabolic activity in the plant tissues. 
 
Table 1: Effect of mineral, organic nitrogen fertilization rates and Azosprillum spp enrichment on vegetative growth of tomato plants Cv. 

Nema Stand "GS0008". during 2011 and 2012 seasons. 
Treatments First Season (2011) Second Season (2012) 

Plant 
length 
(cm) 

N0 . of Plant 
length 
(cm) 

N0 . of 
N source Azosprillum Leaves/ 

plant 
Branches/ 

plant 
Leaves/ 

plant 
Branches/ 

plant 
Mineral 

"M"(100%) 
without 44.67 43.33 6.67 42.75 39.33 6.33 

with bio-agnt 45.59 44.66 6.34 43.65 40.66 6.66 
Organic "O" 

(100%) 
without 34.86 33.94 5.60 33.85 30.94 5.97 

with bio-agnt 39.96 38.30 5.70 37.32 34.44 5.54 
(75%)  O+ (25%) 

M 
without 37.28 36.32 5.28 35.61 33.32 5.37 

with bio-agnt 41.68 40.52 6.78 39.88 36.75 5.95 
(50%)  O + 
(50%) M 

without 42.58 41.85 6.56 40.73 37.44 6.03 
with bio-agnt 48.88 47.74 7.76 46.77 43.40 6.97 

(25%) O + (75%) 
M 

without 46.58 44.82 6.78 44.29 40.91 6.58 
with bio-agnt 47.98 46.59 7.49 45.95 42.83 7.00 

L.S.D at 5% 0.912 0.884 0.136 0.872 0.803 0.129 
Nitrogen source 

Mineral "M" (100%) 45.13 44.00 6.51 43.20 40.00 6.50 
Organic "O" (100%) 37.41 36.12 5.65 35.59 32.69 5.76 
(75%)  O + (25%) M 39.48 38.42 6.03 37.75 35.04 5.66 
(50%)  O + (50%) M 45.73 44.80 7.16 43.75 40.42 6.50 
(25%) O + (75%) M 47.28 45.71 7.14 45.12 41.87 6.79 

L.S.D at 5% 2.43 1.59 1.98 4.69 1.19 0.52 
Azosprillum spp. (Bio) 

without 41.19 40.05 6.18 39.45 36.39 6.06 
with bio-agnt 44.82 43.56 6.81 42.71 39.62 6.42 
L.S.D at 5% 2.05 1.65 NS 3.129 2.17 0.29 

 
  These favorable conditions allow plants to grow better and more assimilation would be stored. The 
favorable effect of organic manure beside mineral fertilizer on the vegetative growth of tomato plants was in 
agreement with that obtained by Heeb et al., (2005) and Hu and Barker (2004) on tomato plants.   
 Data in Table (1) obviously showed that, using Azosprillum spp as bio-fertilizer increased significantly the 
vegetative growth characters (plant length, number of leaves and branches/ plant) except for number of branches 
/ plant in the first season failed to reach the 5% level of significance. These findings were similar and true in 
both seasons. 
 The superiority of using the bio-fertilizer compared to control (without bio-fertilizer) may be due to direct 
promotion of root growth (Glala et al., 2010) and  the release of the fixed nitrogen, hence increasing the 
concentration and availability of N in the root zone (Okon & Vanderleyden, 1997 and El-Metualy, 1998). Thus, 
an increase in plant growth and its development was obtained. These results  agreed with those obtained by 
Abdalla et al., (2001), Glala et al., (2010) and Glala et al., (2012) on pepper plants. 
 The interaction between rates of mineral nitrogen fertilizer  replacement and bio-fertilizer (data in fig., 1) 
illustrated that the highest plant length of tomato plant was found by using 50% chicken manure + 50% mineral 
plus bio-fertilizer in two study seasons. On the other hand, the lowest values of vegetative growth (plant length 
and number of leaves) were found by using 100% chicken manure without using bio-fertilizer. 
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Fig. 1: Effect of the interaction between nitrogen source and Azosprillum spp on plant length of tomato plants 

Cv. Nema Stand "GS0008". during 2011 and 2012 seasons. 
 
Fresh weight of tomato plants:   
 
 Data in table (2) and fig.(2), showed that, using 100% mineral fertilizer increased significantly fresh weight 
of tomato plants in the two seasons of study .Moreover, the lowest value was found by using 25% mineral 
fertilizer and 75% poultry manure in both seasons.  
 Results in Fig.(2) also revealed that the interaction between source and rates of nitrogen fertilizer and bio-
fertilizer had no significant effect on the fresh weigh of tomato organs (leaves, shoots and roots) in the two 
seasons. These results were true and similar in both investigation seasons.  
 
Table 2: Effect of mineral, organic nitrogen fertilization rates and Azosprillum spp enrichment on tomato plant parts fresh weight Cv. Nema 

Stand "GS0008" during 2011 and 2012 seasons. 
Treatments First Season (2011) Second Season (2012) 

Fresh weight (g) / plant 
N source Azosprillum leaves Stem Root leaves Stem Root 

Mineral "M" (100%) without 51.99 45.31 7.01 45.53 42.17 6.51 
with bio-agnt 53.98 46.62 7.55 46.46 43.34 6.62 

Organic "O" (100%) without 40.82 35.80 5.68 35.74 32.93 5.18 
with bio-agnt 45.51 39.28 6.88 40.66 37.96 5.88 

(75%)  O + (25%) M without 43.62 38.14 5.84 38.22 35.48 5.68 
with bio-agnt 48.49 42.75 6.58 42.65 39.53 6.98 

(50%)  O + (50%) M without 49.67 43.37 6.68 43.38 40.18 6.20 
with bio-agnt 56.89 49.77 7.70 49.87 46.40 7.11 

(25%) O + (75%) M without 53.54 46.77 7.55 47.11 43.63 6.76 
with bio-agnt 55.87 48.72 7.54 48.88 45.44 6.99 

L.S.D at 5% 1.061 0.925 0.143 0.929 0.861 0.133 
Nitrogen source 

Mineral "M" (100%) 52.99 45.97 7.28 46.00 42.76 6.57 
Organic "O" (100%) 43.17 37.54 6.28 38.20 35.45 5.53 
(75%)  O + (25%) M 46.06 40.45 6.21 40.44 37.51 6.33 
(50%)  O + (50%) M 53.28 46.57 7.19 46.63 43.29 6.66 
(25%) O + (75%) M 54.71 47.75 7.55 48.00 44.54 6.88 

L.S.D at 5% 1.97 2.04 0.38 7.16 1.48 1.33 
Azosprillum spp. (Bio) 

without 47.93 41.88 6.55 42.00 38.88 6.07 
with bio-agnt 52.15 45.43 7.25 45.70 42.53 6.72 
L.S.D at 5% 3.32 3.02 1.66 3.03 5.09 0.33 

 

 
 
Fig. 2: Effect  of the interaction between fertilizer rates and Azosprillum spp on  total plant fresh weight of  

tomato Cv. Nema Stand "GS0008during 2011 and 2012 seasons. 
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Yield and fruit quality: 
 
 The results reported in Table (3) demonstrate clearly that, using chicken and nitrogen mineral fertilizer 
increased significantly total yield of tomato and all quality of tomato fruits except for T.S.S in the first season 
and fruit length in the second one.  
 The highest yield and fruit quality (fruit length, fruit diameter, fruit weight and TSS) was found by 100% 
nitrogen mineral fertilizer or 25% poultry manure + 75% nitrogen mineral fertilizer. These results were true in 
the two seasons. Meanwhile, the lowest total yield and fruit quality of tomato fruits were recorded by using 25% 
mineral fertilizer plus 75% chicken manure. The increase in the total yield and good quality of tomato fruits 
resulted by chicken manure may be attributed to that organic manure enhanced soil aggregation, soil aeration 
and increasing water holding capacity and offers good environmental conditions for the root system of tomatoes. 
 
 In addition, organic manures are slow release nutrients all over the growth season, moreover, chicken 
manure is rich in its nitrogen and  micro-nutrients content. These favorable conditions creates better nutrients 
absorption and favors the growth and development of root system which in true reflects better vegetative 
growth, photosynthetic activity and dry matter accumulation. Consequently higher total yield would be obtained 
by chicken manure. The reports recorded by other investigators such as Togun and Akanbi (2003) and Toor et 
al., (2006) on tomato plants support that. Data presented in Table (3) indicated that using bio-fertilizer increased 
significantly the total yield and quality of tomato fruits. These results were similar and true in the two seasons of 
study. The highest total yield with bio-fertilizer was 23.94 and 23.11 ton/fed. in the first and second seasons 
compared with 22.47 and 23.12 ton/fed. without bio-fertilizer in the first and second seasons, respectively. The 
obtained results are in good accordance with those which were reported by Wang (1998) and Abd El- Hafeze 
and Shehata (2001). 
 
Table 3: Effect of mineral, organic nitrogen fertilization rates and Azosprillum spp.  enrichment on tomato yield and fruit quality Cv. Nema 

Stand "GS0008" during 2011 and 2012 seasons. 
Treatments First Season (2011) Second Season (2012) 

Fruit Shape
Index 

Mean fruit 
Weight (g) 

T.S.S Total 
yield ton/ 

fed. 

Fruit Shape 
Index 

Mean fruit 
Weight (g) 

T.S.S Total 
yield ton/ 

fed. 
N source Azosprillum 

Mineral "M" 
(100%) 

without 0.97 140.63 4.37 23.935 1.08 146.6 4.40 23.625 
with bio-agnt 0.85 152.17 4.50 24.498 1.04 148.7 4.83 23.555 

Organic "O" 
(100%) 

without 1.08 134.6 4.43 20.486 0.71 133.97 4.50 19.385 
with bio-agnt 0.90 136.57 4.87 21.956 0.61 136.67 5.00 21.471 

(75%)  O + (25%) 
M 

without 1.01 135.07 5.50 22.876 1.06 139.6 5.67 22.341 
with bio-agnt 0.94 151.6 6.13 24.299 1.19 148.87 6.20 23.525 

(50%)  O + (50%) 
M 

without 0.93 143.5 4.67 23.950 1.28 148.47 4.17 23.351 
with bio-agnt 0.96 148.77 5.33 24.585 1.15 155.93 5.17 23.375 

(25%) O + (75%) 
M 

without 0.86 139.97 4.50 24.279 0.91 148.23 5.50 23.625 
with bio-agnt 0.86 151.5 5.67 24.370 0.85 148.57 6.00 23.675 

L.S.D at 5% 0.12 4.883 0.095 2.520 NS 5.861 0.096 1.407 
Nitrogen source 

Mineral "M" (100%) 0.91 146.40 4.44 24.22 1.06 147.65 4.62 23.59 
Organic "O" (100%) 0.99 135.59 4.65 21.22 0.66 135.32 4.75 20.43 
(75%)  O + (25%) M 0.98 143.34 5.82 23.59 1.13 144.24 5.94 22.93 
(50%)  O + (50%) M 0.95 146.14 5.00 24.27 1.22 152.20 4.67 23.36 
(25%) O + (75%) M 0.86 145.74 5.09 24.32 0.88 148.40 5.75 23.65 

L.S.D at 5% 0.021 5.77 NS 1.07 0.35 3.85 0.61 1.21 
Azosprillum spp. (Bio) 

without 0.97 138.75 4.69 23.11 1.01 143.37 4.85 22.47 
with bio-agnt 0.90 148.12 5.30 23.94 0.97 147.75 5.44 23.12 
L.S.D at 5% 0.017 5.09 0.45 0.22 0.059 5.58 0.36 0.19 

 

 
Fig. 3: Effect  of the interaction between fertilizer rates and Azosprillum spp on total yield of tomato plants Cv. 

Nema Stand "GS0008" during 2011 and 2012 seasons. 
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 Data in Table (4) show clearly that, using nitrogen fertilizer in a mineral form or a chicken manure source 
significantly increased nitrogen concentration in tomato leaves . Generally, it could be found that, the highest 
nitrogen percentage in tomato leaves were found by using 25% chicken manure  + 75% mineral fertilizer. These 
results held well in the two seasons of study. On the contrary, the lowest nitrogen percentage in tomato tissues 
was recorded by using 75% chicken manure  plus 25% mineral fertilizer in the two seasons .The obtained results 
are in good agreement with those reported by Singh et al. (2004), who found that using chicken manure, 
inorganic fertilizer and bio-fertilizer increased the N concentration in tomato plants. 
 
Table 4: Effect of mineral, organic nitrogen fertilization rates and Azosprillum spp.  enrichment on tomato plants nutrient contents Cv. 

Nema Stand "GS0008" during 2011 and 2012 seasons. 
Treatments First Season (2011) Second Season (2012) 

N source Azosprillum N% Fe 
(p.p.m) 

Zn 
(p.p.m)

Mn 
(p.p.m)

Cu 
(p.p.m)

Pb 
(p.p.m)

N% Fe (p.p.m) Zn 
(p.p.m) 

Mn 
(p.p.m) 

Cu 
(p.p.m) 

Pb 
(p.p.m) 

Mineral "M" 
(100%) 

without 2.34 1560 114 130 50 116 2.16 1600 101 120 43 112 
with bio-agnt 2.60 1589 120 136 55 113 2.18 1634 110 122 40 97 

Organic "O" 
(100%) 

without 1.71 1233 85 110 23 56 1.54 1383 90 92 24 44 
with bio-agnt 1.91 1285 89 110 25 54 1.62 1390 96 102 26 41 

(75%)  O + 
(25%) M 

without 2.60 1707 169 166 46 99 2.21 1780 230 146 38 83 
with bio-agnt 2.67 1767 176 174 50 82 2.27 1796 266 152 36 79 

(50%)  O + 
(50%) M 

without 2.21 1602 148 158 36 84 2.09 1630 212 136 32 75 
with bio-agnt 2.29 1650 155 163 37 80 2.12 1674 222 141 34 73 

(25%) O + 
(75%) M 

without 1.80 1340 120 140 32 66 1.43 1360 190 122 30 60 
with bio-agnt 1.81 1400 126 149 30 62 1.47 1389 201 125 28 59 

L.S.D at 5% 0.047 31.2 2.28 2.6 1 2.32 0.043 32 2.02 2.4 0.86 2.24 
Nitrogen source 

Mineral "M" (100%) 2.47 1574.5 117 133 52.5 114.5 2.17 1617 105.5 121 41.5 105 
Organic "O" (100%) 1.81 1259 87 110 24 55 1.58 1387 93 97 25 43 
(75%)  O + (25%) M 2.635 1737 173 170 48 90.5 2.24 1788 248 149 37 81 
(50%)  O + (50%) M 2.25 1626 152 161 36.5 82 2.11 1652 217 139 33 74 
(25%) O + (75%) M 1.805 1370 123 145 31 64 1.45 1375 195.5 124 29 60 

L.S.D at 5% 0.34 88.12 8.22 9.35 5.25 36.14 0.29 79.15 26.77 11.87 4.09 9.97 
Azosprillum spp. (Bio) 

without 2.13 1488 127 141 37.4 84.2 1.89 1551 164.6 123 33.4 75 
with bio-agnt 2.26 1538 133 146 39.4 78.2 1.93 1577 179 128 32.8 70 
L.S.D at 5% 0.115 11.65 5.33 3.27 NS 2.61 0.035 17.5 2.89 2.18 NS 2.55 

 
 Data in Table (4) obviously showed that, using bio-fertilizer (Azosprillum spp) increased significantly the 
total amount of nitrogen percentage in the two seasons of study except for Pb amount of tomato fruits. The 
obtained results are in good accordance with those reported by Singh et al., (2004). 
 

 
 
Fig. 4: Effect  of the interaction between fertilizer rates and Azosprillum spp on nitrogen (%) of  tomato plants  

Cv. Nema Stand "GS0008"during 2011 and 2012 seasons. 
 
 According to the data in Fig (4) and table (4)  the interaction between source and rates of nitrogen fertilizer 
and bio-fertilizer had no significant effect on nitrogen concentration of tomato tissues (leaves and fruits) during 
study in the two seasons. However, the highest nitrogen percentage was recorded by using 25% mineral 
fertilizer + 75% chicken manure with bio-fertilizer.  These results held true in the two seasons of study. On the 
contrary, the lowest nitrogen percentage of tomato tissues was recorded by using 25% poultry manure + 75% 
mineral fertilizer without bio-fertilizer in the two study seasons.  
 Data in Table (4) show that, using nitrogen fertilizer as a chemical fertilizer or a chicken manure source 
significantly increased  Fe, Cu, Zn , Mn and Pb amount in tomato tissues  (leaves and fruits). Generally , it could 
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be found that , the highest amount of Fe (ppm) in tomato tissues of leaves was found by using 25% chicken 
manure + 75% mineral fertilizer. These results held good in the both seasons of study. On the other hand, the 
lowest amount of Fe (ppm) was recorded by 75% chicken manure + 25% mineral fertilizer in the two growing 
seasons.  
 Regarding Zn (ppm), the highest amount of Zn in tomato tissues (leaves and fruits) was found by using 
25% chicken manure + 75% mineral fertilizer. On the other hand, the lowest amount of Zn in tomato tissues 
(leaves and fruits) was recorded by using 75% chicken manure + 25% mineral fertilizer. These results held well 
in the two seasons of study. The same trend was found with Mn (ppm) in tomato tissues (leaves and fruits) in 
the two seasons. 
 Regarding Cu (ppm) in tomato tissues (leaves and fruits) it could be found that, the highest Cu in tomato 
leaves was found by using 100% mineral fertilizer. On the contrary, the lowest amount of Cu in tomato leaves 
was found by using 75% chicken manure + 25% mineral fertilizer in the two seasons of study.  
 Regarding Pb (ppm) in the tomatoes tissues (leaves and fruits) it could be found that, the highest amount of 
Pb in tomato tissues (leaves and fruits) was recorded by 100% mineral fertilizer. On the other hand, the lowest 
one was found by using 75% chicken manure+ 25% mineral fertilizer in the both 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. 
 Data in Table (4) obviously showed that, using bio-fertilizer (Azosprillum spp) increased significantly the 
total amount of Fe, Cu, Zn and Mn (ppm) in the two seasons of study. In the same time, using bio-fertilizer 
decreased Pb in tomato tissues (leaves and fruits) in the two seasons. 
 As for the interaction between source and rates of nitrogen fertilizer and bio-fertilizer, the highest amount 
of Pb in tomato tissues (leaves and fruits) was recorded by 100% mineral fertilizer with bio-fertilizer (fig.,5) . 
On the other hand, the lowest amount of Pb in tomato tissues (leaves and fruits) was found by using 100% 
chicken manure without bio-fertilizer in the both seasons of study. These results indicate that, each factor of the 
treatments act independently. 
 

 
 
Fig. 5: Effect  of the interaction between fertilizer rates and Azosprillum spp on Pb (ppm) of tomato plants  Cv. 

Nema Stand "GS0008"during 2011 and 2012 seasons. 
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