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Abstract  

Two field experiments were carried out during the two consecutive summer seasons of 2013 and 2014 at 

private Farm, at Wadi-Elmolak, Sharkia Governorate, to study the effect of bio, organic (cattle, chicken and 

compost) and mineral nitrogen fertilizersas well as their interactions on vegetative growth, plant chemical 

composition, yield and its components and fruit quality of tomato plants"hybrid TY 70/70 F1"grown under 

sandy soil conditions. 

Obtained results showed that fertilizing tomato plants with bio-fertizers (microbein + nitrobein) at rate of 4 

kg/fed for each of them as soil addition after 2 and 6 weeks from transplanting caused a significant increase in 

vegetative growth, yield and its components and mineral contents as compared to the control (without 

biofertilizers).Using mineral nitrogen fertilizer at rate of (120 kg N/fed.) reflected the highest values of all 

determined morphological parameters expressed as plant height, number of both leaves and branches per plant, 

dry weight of leaves, branches and whole plant followed by using chicken manure at rate of (120 kg N/fed.) 

without significant differences among them and cattle manure and compost manure in descending order. 

Organic manure fertilizers caused significant difference in growth, yield and its components and mineral 

contents. Meanwhile, application of chicken manure achieved the highest values of all aforementioned 

parameters followed by application of cattle manure and compost, in a descending order.  

In general, fertilization of tomato plants with biofertilizers (microbein + nitrobein) with mineral nitrogen or 

chicken manure at rate of (120 kg N/fed.)gave the highest values of vegetative growth, plant chemical 

composition, yield and its components and fruit quality compared to other interaction treatments. 
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Introduction  

 

Tomato (Lycopersiconesculentum, Mill.) is 

considered as one of the most important crops as well 

as popular vegetables all over the world as well as in 

Egypt. In addition, tomato represents one of the 

important vegetable crops grown for local, 

consumption and export purposes. 

Growing tomato in sandy soil faced various 

problems, the most among them of it are low fertility 

and poor physical, chemical and biological properties 

of the soil and these factors caused a loss in available 

nutrients in soil. In last years, the price of chemical 

fertilizers was doublet, which increased the cost of 

production and reflected on benefit of production. 

The best productivity could be through periodic 

addition of nitrogen fixing bacteria (microbein and 

nitrobein) as fewer prices and the universe is going 

now on the way of clean agriculture and minimize 

pollution effect.  

Biofertilizer may induce growth promotion 

directly or indirectly. Direct influence include 

production of phytohormons, improving availability 

of nutrient, non-symbiotic nitrogen fixation and 

stimulation of disease resistance mechanisms (Zdor 

and Anderson 1992), which all together may promote 

the vegetative growth. Indirect effect arises altering 

the root environment and ecology. Biofertilizers 

causes releasing of certain other nutrients; i.e., Fe, Zn 

and Mn (Bhondeet al. 1997), through the break down 

of organic nutrients in the soil and make these 

elements in available forms, producing some organic 

acids and phytohormones which could stimulate 

absorption of nutrients and consequently high dry 

weight could be achieved (Jagnow et al. 1991). 

Inoculation tomato plants with non- symbiotic N2 

fixing bacteria significantly increased plant height 

and number of branches and leaves/plant (Barakat 

and Gabr, 1998 and Shazly 2008), number of fruits 

and fruit yield/plant and total yield/fed (Ali and 

Selim, 1996 and Barakat and Gabr, 1998) and NPK 

and total protein content in tomato plants (Shazly 

2008). A great attention has bean directed towards 

the use of organic fertilizers to reduce plant and soil 

contaminations with mineral fertilizers, improve the 

fertility of soil and reduce nutrient losses. In 

addition, the organic fertilizers were considered good 

sources of plant nutrient supply and good soil 

conditioners. Addition of organic matter, can 

improve all soil properties; such as water holding 

capacity, soil aggregation, aggregation stability, soil 

fertility, and cation exchange capacity. Also, organic 

fertilizers were used to decrease soil pH and to 
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improve the availability of major and minor nutrients 

(Tahoun et al, 2000). 

Some investigators dealt with the effect of 

organic manure on vegetative growth, yield and 

chemical constituents. They stated that application of 

organic manure increased dry weight/plant; N, P and 

K contents, number of fruits/plant, average fruit 

weight and yield/plant and feddan (Mohsen 2006, 

Olaniyi and Ajibola 2008 Agyeman et al. 2014, 

Ilupeju et al. 2015 and Yousafzai et al. 2016 on 

tomato). 

Therefore, this study was carried out to study the 

responses of growth, yield, fruit quality and chemical 

constituents of tomato plants to various sources of 

organic and mineral nitrogen with biofertilizers 

treatments. 

 

Materials and Methods 

 

Two field experiments were carried out during 

two consecutive summer seasons of 2013 and 2014 

at private Farm, at Wadi-Elmolak, Sharkia 

Governorate, to study the effect of bio, organic and 

mineral nitrogen fertilizers, on vegetative growth , 

plant chemical composition, yield and its 

components and fruit quality of tomato plants"hybrid 

TY 70/70 F1" grown under sandy soil conditions. 

The physical and chemical analyses of the 

experimental soil are presented in Table 1. 

 

Table l. Physical and chemical properties of experimental soil field 

Characters 1st season 2nd season 

Physical properties 

Sand % 

Silt % 

Clay % 

Texture 

Chemical properties 

PH 

OM % 

Ec ( dS/m ) 

Available   N ( ppm) 

Available   P ( ppm) 

Available   K ( ppm) 

 

94.38 

 2.16 

 2.13 

sandy 

 

7.94 

1.33 

2.15 

            14.55 

            15.52 

            70.25 

 

93.65 

  2.48 

   2.45 

sandy 

 

  8.02 

1.42 

  2.20 

13.90 

15.95 

72.65 

Soil samples were taken from 25cm soil depth 

The analyses of tested organic manures are presented in Table 2 

 

Table 2. Chemical properties of used organic fertilizer sources 

                       Sources  

Chemical properties 

Cattle Compost Chicken 

2013 2014 2013 2014 2013 2014 

OM % 

Total N (%) 

Total P (%) 

Total K (%) 

Available Zn  (ppm) 

Available Mn (ppm) 

Available Fe  (ppm) 

13.36 

0.55 

0.14 

0.61 

34.01 

40.88 

70.18 

13.65 

0.57 

0.11 

0.65 

30.53 

39.13 

71.66 

25 

0.95 

0.4 

0.8 

30 

88 

100 

30 

0.96 

0.6 

1.4 

40 

120 

120 

44.53 

1.74 

1.18 

1.69 

176 

198 

289 

49.82 

1.76 

1.15 

1.87 

193 

183 

336 

 

One m3 from cattle, chicken and compostwasequal 

350 kg , 250 kg and 260 kg , respectively .    

Seeds were sown in nursery on 10th Jan. in foam 

trays and seedlings were transplanted with 3-4 true 

leaves 40 days old on 21th and 22th Feb. for 1st and 

2nd seasons, respectively. 

This trait included 8 treatments resulted from two 

biofertilizers treatment combined with 4 sources of 

nitrogen fertilizer. 

 

Treatments: 

A. Bio-fertilizers 

1. without biofertilizers (Control). 

2. biofertilizers treatment ( Microbein + Nitrobein ) 

at  rate of 4 kg/fed. 

B. Sources of nitrogen fertilizers   

1.120 kg N/fed., as ammonium nitrate (33.5 N %). 

2. 62,33 m3cattle manure/fed.(FYM) 

3. 27,58 m3 chicken manure/fed. (Ch.M ).  

4. 48,58 m3 compost manure/fed. (Co.M). 

Organic fertilization mixed with 200 kg/fed super 

phosphate (15.5% P2O5), 50 kg/fed potassium 

sulphate and 50 kg/fed sulfur were applied at soil 

preparation in mid-row and covered with 10 cm sand, 

in mineral nitrogen treatments applied 200 kg/fed 

super phosphate, 50 kg/fed potassium sulphate and 

50 kg/fed sulfur in mid-row and coverd with 10 cm 

sand without organic matter. The mineral nitrogen as 

ammonium nitrate fertilizers were divided into 15 

equal portions and added through irrigation water 

(fertigation ). The first portion was added ten days 
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after transplanting, the other 14 portions were added 

by 5 days intervals. 

The biofertilizers, Azospirillumsp.and 

Azotobacter sp. (nitrogen fixing bacteria) under the 

commercial name of Nitrobein and a mixture of P 

dissolving bacteria (B. megatherium) and N fixing 

bacteria Azospirillium sp. and ( Azotobacter sp.) 

under the commercial name of Microbein 

wereobtained from General Organization for 

Agriculture Equalization Fund (GOAEF), Ministry 

of Agriculture, Egypt, and biofertilizer treatments 

were applied at rate of 4 kg/fed Microbein + 4 kg/fed 

Nitrobein, mixed with sand (1:10 w/w) and applied 

as soil inoculation into root absorption zone of 

plants, and applied in two doses after 15 days from 

transplanting and the second dose after month of the 

first dose.  

 These treatments were arranged in a split plot design 

with three replicates. Bio-fertilizers were randomly 

arranged in the main plots and sources of nitrogen 

fertilizers were randomly distributed in the sub plots.  

 

Data recorded 

 

1. Plant growth 

A random sample of three plants from each 

experimental plot was taken at 80 days after 

transplanting and the following parameters were 

determined: 

a. Morphological characters 

1. Stem length. (cm) 

2. Number of branches/plant. 

3. Number of leaves/plant. 

b. Dry weight  

  Different plant parts; branches and leaves 

were dried at 70º C till constant weight. Dry weight 

of branches and leaves as well as whole plant (g) was 

recorded. 

2. Chemical constituents of plant foliage:  

  Preventives sample from dry weight of 

different plant parts ground, mixed and wet digested 

with sulfuric acid and perchloric acid (3:1). Contents 

of total nitrogen, phosphorus and potassium were 

determinedIn the whole according to the methods 

described by Bremner and Mulvaney (1982), Olsen 

and Sommers (1982) and Jackson (1970), 

respectively. 

 

4. Yield and its components 

Fruits of each plot were harvested at full-ripe 

maturity stage then counted, weighted and the 

following data were calculated: 

1. Average fruit weight. (g) 

2. Yield plant. (kg) 

3. Total yield/fed. (ton) 

5. Fruit quality 

Five fruits of each plot were taken at full-ripe 

maturity stage from the second harvest to determine 

the following parameters: 

1. Total soluble solids (TSS) 

It was determined in juice by Carle Size 

refractometer. 

2. Vitamin C. ( Vit .C) 

It was assayed in juice using 2, 6,Dichlorophenol 

indophenol dye as mention in (A.O.A.C.,1990) 

3. Titratable acidity 

  It was determined by the titration method 

with 0.1 sodium hydroxide using phenolphthalin 

indicator (A.O.A.C., 1990) 

Statistical analysis 
   The obtained data were subjected to the 

analysis of variance according to Snedecor and 

Cochran (1980). Mean separation was done by L.S.D 

at 0.05 level. 

 

Results and Discussion 

 

1. Vegetative Growth characters.  

1.a Effect of biofertilizers 

Data recorded in Tables 3 and 4 indicate that all 

measured plant vegetative growth aspects i.e., plant 

height, number of both leaves and branches per plant 

as well as dry weight of plant foliage (leaves and 

stems) and whole dry weight were significantly 

increased as a result of Microbein and Nitobein bio-

fertilizers as a soil addition at rate of 4 kg/fed for 

each of them two times during the growing season 

after 2 and 6 weeks from transplanting compared to 

the control (without soil inoculation with 

biofertilizers). Obtained results are true during both 

seasons of study. Such increment in all measured 

growth parameters may be due to the main role of 

biofertilizers in fixation of atmospheric nitrogen, 

conversion mineral and organic nutrients to available 

form easily to be absorbed by plants which in turn 

affected positively plant growth. Also biofertilizers 

secreting organic acids such as formic, acetic and 

lactic acids, such acids lower the pH and bring about 

the nutrients in available form for absorption by 

plants and consequently increased plant growth. 

Obtained results are in agreement with those reported 

by El-zeinyet al.(2001), El-Naggar (2004), Fawzyet 

al. (2007), Mahatoet al. (2009) and Dawaet al. 

(2013). All working on tomato. 

In this respect, El-Naggar (2004) reported that 

under sandy soil conditions Microbein fertilizer at 

200g/fed. gave the highest number of both leaves and 

branches/plant, dry weight of branches, leaves and 

total dry weight/plant.    

1.b Effect of organic and mineral nitrogen 

fertilization 

Concerning the effect of organic and 

mineral nitrogen fertilizers, the same data in Tables 3 

and 4 show clearly that there were significant 

differences in all studied morphological parameters 

of tomato plants grown under sandy soil conditions 

among the used sources of organic (cattle, chicken 

and compost) and mineral (N) fertilizers, each of 

them applied at the recommended dose (120 kg 

N/fed.) as a soil addition. In this respect, using 
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mineral nitrogen fertilizer reflect the highest values 

of all determined morphological parameters 

expressed as plant height, number of both leaves and 

branches per plant as well as dry weight of leaves, 

branches and whole dry weight of plant followed by 

using chicken manure without significant differences 

among them and cattle manure and compost manure 

in descending order. Obtained results are similar 

during both seasons of growth. Such enhancing 

effect of mineral nitrogen and organic nitrogen in the 

form of chicken manure may be due to the easily 

absorption of nitrogen in mineral form and the faster 

decomposition of chicken manure and the release of 

nutrients more available for absorption by plants 

compared with other tested organic sources. Also, 

chicken  manure contain higher organic matter ( 

tables 3 and 4 ) which may improved both soil 

fertility and physical soil characteristics which affect 

positively plant growth. Obtained results are 

coincided with those reported by El-Robae (2003), 

El-Naggar (2004), El-Mansiet al. (2004), Baddour 

(2010) and Muhammedet al. (2011) in case of 

mineral nitrogen fertilizer and El-Mansiet al., (2004), 

Mohsen (2006), Olaniyi and Ajibola (2008), Ayeni et 

al (2010), Agyemanet al. (2014) in case of organic 

manure.  

1.c. Effect of the interaction. 

With regard to the effect of the interaction between 

biofertilizer soil inoculation and organic and mineral 

nitrogen soil application treatments, the same data in 

Table 3 and 4 indicate that, inoculation of the soil 

with bio fertilizers microbein and nitrobein after 4 

and 6 weeks from transplanting and fertilizing the 

plants with either mineral nitrogen or organic 

nitrogen in the form of chicken manure of 120 

kg/fed. reflected the highest values of all measured 

growth parameters i.e. plant height, number of 

branches and leaves / plant as well as dry weight of 

leaves, branches and total dry weight of plant. On 

contrast, the lowest values in all determined growth 

aspects were noticed in case of fertilizing tomato 

plants with organic nitrogen in the form of compost 

at 120 kg nitrogen combinedeither with soil 

inoculation with tested biofertilizer or not. Obtained 

results are true during both seasons of study. In this 

respect, Ouda (2000), Dawa et al., (2000b), 

Mahmoud and Amara (2002), Ameret al. (2003), El-

Mansiet al. (2004), Mohsen (2006), Mahila et al. 

(2010) and Dawaet al. (2013) all working on tomato 

recorded similar results.    

  

Table 3. Effect of biofertizers, organic and mineral nitrogen fertilizers and their interaction on vegetative 

growthof tomato during 2013 and 2014seasons.  

Characters 

 

Treatments 

Plant height (cm) No of branches/plant No of 

leaves/plant 

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

Effect of biofertilizers 

With biofertlizer 72.56 73.13 9.00 7.88 64.44 70.38 

Without biofertilizer 68.13 67.38 8.69 6.13 55.38 52.94 

LSD0.05 3.34 4.21 0.24 0.61 4.79 6.59 

Effect of organic manures 

Cattle manure 66.13 65.50 7.88 6.25 59.25 54.38 

Chicken manure 75.38 74.38 10.13 7.88 59.50 68.50 

Compost  63.38 62.13 7.13 5.50 57.38 50.63 

Mineral fertilizer 76.50 79.00 10.25 8.38 63.50 73.13 

LSD0.05 5.44 6.25 0.49 0.67 5.46 7.36 

Effect of interaction 

With 

Bio-

fertilizers 

Cattle manure 70.00 66.25 8.00 6.75 63.50 62.25 

Chicken manure 77.50 79.75 10.50 9.25 63.75 79.75 

Compost  64.75 63.75 7.00 6.00 62.75 55.25 

Mineral fertilizer 78.00 82.75 10.50 9.50 67.75 84.25 

Without 

bio-

fertilizer 

Cattle manure 62.25 64.75 7.75 5.75 55.00 46.50 

Chicken manure 73.25 69.00 9.75 6.50 55.25 57.25 

Compost  62.00 60.50 7.25 5.00 52.00 46.00 

Mineral fertilizer 75.00 75.25 10.00 7.25 59.25 62.00 

LSD0.05 6.69 4.25 1.06 1.00 5.32 7.36 
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Table 4. Effect of biofertizers, organic and mineral nitrogen fertilizers and their inter action on dry weight of 

tomato plant during 2013 and 2014seasons. 

Characters 

 

Treatments 

Dry weight of 

leaves/plant (gm) 

Dry weight of 

branches/plant (gm) 

Dry weight of whole 

plant 

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

Effect of biofertilizers 

With biofertlizer 16.75 15.00 12.77 11.94 29.52 26.94 

Without biofertilizer 15.68 14.19 11.51 11.38 27.19 25.56 

LSD0.05 0.79 0.26 1.01 0.21 1.23 0.89 

Effect of organic manures 

Cattle manure 16.04 14.50 12.04 10.00 28.08 24.50 

Chicken manure 16.52 15.00 12.48 12.00 29.00 27.00 

Compost  15.43 13.63 10.36 9.63 25.78 23.25 

Mineral fertilizer 16.87 15.25 13.67 15.00 30.54 30.25 

LSD0.05 1.02 0.98 1.21 1.00 2.36 2.01 

Effect of interaction 

With 

Bio-

fertilizers 

Cattle manure 16.62 15.00 13.08 10.50 29.70 25.50 

Chicken manure 17.05 15.25 13.64 12.00 30.69 27.25 

Compost  15.78 14.25 10.08 10.00 25.86 24.25 

Mineral fertilizer 17.55 15.50 14.27 15.25 31.82 30.75 

Without 

bio-

fertilizer 

Cattle manure 15.46 14.00 10.99 9.50 26.45 23.50 

Chicken manure 16.00 14.75 11.32 12.00 27.39 26.75 

Compost  15.08 13.00 10.63 9.25 25.71 22.25 

Mineral fertilizer 16.19 15.00 13.08 14.75 29.27 29.75 

LSD0.05 1.97 0.99 1.54 0.68 2.33 2.78 

 

2. Plant chemical composition. 

2.a Effect of biofertilizers. 

With regard to the effect of Microbein and 

Nitobein biofertilizers on mineral composition of 

plant foliage expressed as total nitrogen, phosphorus 

and potassium concentration. data in Table 5 indicate 

that soil inoculation with both Microbein and 

Nitrobein each of them at 4 kg/fed. two times during 

growth season after 2 and 6 weeks from transplanting 

significantly increased all foremanation macro-

elements in plant foliage compared with untreated 

plants during both seasons of study. Such enhancing 

effect of biofertilizers on macro-elements 

concentration of plant foliage may be attributed to 

the main role of bioferilizers on decreasing the soil 

pH which affect the suitability of nutrient elements in 

the soil and make it more available for plant uptake 

and inturn increased its accumulation in plant tissues. 

Obtained results are in agreement with those reported 

byGomaa (1989), Moustafa and Omar (1990), Saber 

and Gomaa (1993), Ali and Selim (1996) and 

Mahmoud and Amara  (2000) all working  on tomato  

2.b. Effect of organic and mineral nitrogen 

fertilization 

Concerning the effect of organic and mineral 

nitrogen fertilization on macro element content of 

plant foliage the same data in Table 5 reveal that 

there were significant differences in assayed total 

nitrogen, phosphorus and potassium concentration 

among the tested sources of nitrogen i.e., organic 

nitrogen in the form of cattle manure, chicken 

manure and compost manure and mineral fertilizers 

all used at a rate of 120 kg/fed. In this connection, 

fertilizing tomato plants with mineral nitrogen 

fertilizer exhibited the highest values of all organic 

nitrogen sources. In addition, using organic nitrogen 

in the form of chicken manure ranks the second 

followed by cattle and compost manure during both 

seasons of growth. The highest content of N,P and K 

in plant foliage in case of using mineral nitrogen and 

organic nitrogen as chicken manure may be due to 

the available of nitrogen for absorption in mineral 

form and the rapid decomposition and release of 

nitrogen for absorption in case of chicken manure 

and consequently increased the uptake of assayed 

macro elements. In this regard, Morsey, et al. (2001), 

Darwesh (2002), El-Naggar (2004), Ewulo et al. 

(2008) and Ayeni et al (2010) all working on tomato 

reported that fertilizing tomato plants with organic 

manure at different rates enhanced N,P and K 

contents of plant foliage. Also, El-Beheidi et al. 

(1991), Barakat and Gabr (1998), Mohsen (2006) and 

Dawa et al. (2013) reported similar results in case of 

using mineral nitrogen fertilizer. 

 

2.C. Effect of the interaction. 

As for the effect of the interaction between using 

biofertilizers and organic and mineral nitrogen 

fertilizer as soil addition on total nitrogen, 

phosphorus and potassium concentrations of plant 

foliage. It is clear from the same data in Table 5 that 

the highest values of all measured macro-elements 

were recorded as a result of treated the plants with 

biofertilizers combined with fertilizing the plant with 

mineral nitrogen followed by using ckicken manure 

during the two season of study In this connection, 
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Dawaet al., (2000b), Darwesh (2002), El-Naggar 

(2004), Shuoyb (2004), El-Beheidiet al. (2006), 

Mohsen (2006), Abou El-Kasem (2007), Mahilaet al. 

(2010) reported similar results. 

 

Table 5. Effect of biofertilizers, organic manure and mineral nitrogen fertilizers and their interaction on NPK 

contents in dry plant of tomato during 2013 and 2014seasons. 

Characters 

 

Treatments  

N % P % K % 

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

Effect of biofertilizers 

With biofertlizer 1.25 1.15 0.68 0.63 0.89 0.92 

Without biofertilizer 1.10 1.05 0.58 0.54 0.74 0.76 

LSD0.05 0.03 0.04 0.01 0.02 0.03 0.02 

Effect of organic manures 

Cattle manure 1.15 1.08 0.62 0.56 0.79 0.81 

Chicken manure 1.19 1.13 0.64 0.61 0.84 0.86 

Compost  1.09 1.01 0.56 0.53 0.75 0.77 

Mineral fertilizer 1.26 1.19 0.70 0.65 0.88 0.90 

LSD0.05 0.05 0.06 0.02 0.03 0.04 0.03 

Effect of interaction 

With 

Bio-

fertilizers 

Cattle manure 1.23 1.13 0.67 0.61 0.87 0.88 

Chicken manure 1.26 1.17 0.68 0.66 0.90 0.95 

Compost  1.19 1.08 0.61 0.57 0.82 0.84 

Mineral fertilizer 1.31 1.24 0.75 0.70 0.96 1.00 

Without 

bio-

fertilizer 

Cattle manure 1.06 1.02 0.56 0.52 0.72 0.75 

Chicken manure 1.12 1.09 0.60 0.56 0.77 0.78 

Compost  0.99 0.95 0.51 0.48 0.67 0.70 

Mineral fertilizer 1.21 1.13 0.65 0.59 0.80 0.80 

LSD0.05 0.05 0.06 0.05 0.03 0.06 0.04 

 

3. Fruit yield and its components. 

3.a Effect of biofertilizers. 

Data in Table 6 indicate that treating plants with 

biofertilizers (Microbein and Nitrobein) significantly 

increased the total produced yield and its components 

i.e., average fruit weight and yield/plant as well as 

fruit yield/fed. compared with the non treated plants 

during both seasons of study. In addition, the 

increase in total fruit yield was connected with the 

positive effect of biofertilizer on vegetative growth 

parameter (Table 3). Obtained results are in 

agreement with those reported Ouda (2000), Tantawy 

(2000), Abdel-Naemet al. (2000), Mahmoud and 

Amara (2000), El-Zeinyet al. (2001), Gajbhiyeet al. 

(2003), El-Nagaar (2004), Bardisi and Atia (2005), 

Kumar and Gharma (2006) and Dawaet al. (2013) all 

working on tomato and recorded similar results. 

3.b Effect of organic and mineral nitrogen 

fertilization 

With regard to the effect of organic and mineral 

nitrogen fertilization, the same data in Table 6 

indicate that fertilizing the plant with organic 

nitrogen at 120 kg N/fed. In the form of cattle 

manure, chicken manure or compost significantly 

affected the total produced yield and its components 

expressed as average fruit weight, fruityield /plant 

and total produced yield/fed. compared with using 

mineral nitrogen fertilization at the same rate (120 kg 

N/fed.). In this respect, fertilizing tomato plants 

using nitrogen fertilizer as mineral form exhibited the 

highest values in all measured yield parameters i.e., 

fruityield /plant and total fruit yield/fed. except the 

average fruit weight which was highest in case of 

using nitrogen fertilizer in organic form as chicken 

manure. In addition, using chicken manure in 

fertilization ranks the second and reflected the 

highest values for total produced yield and its 

components compared with cattle and compost 

manure. Obtained results are connected with the 

effect of both mineral nitrogen and chicken manure 

on increasing the vegetative growth parameters of 

tomato plants which reflected on the performance of 

growing plant productivity. Such enhancing effect of 

mineral nitrogen and chicken manure on produced 

yield was noticed by El-Shobaky (2002), Darwish 

(2002), El-Robae (2003), Patilet al. (2004), El-

Mansiet al. (2004), Shuoyb (2004), El- Beheidiet al. 

(2006), Thimma (2006), Segura et al. (2007), Balemi 

(2008), Ewuloet al. (2008),Olaniyi and Ajibola 

(2008), Law-Ogbomo and Egharevba (2009), 

Baddour (2010) Hamden and Fadni (2010), 

Muhammedet al. (2011) and Agyemanet al. (2014) 

all working on tomato. 

 

3.C. Effect of the interaction. 

As for the effect of the interaction among using 

biofertilizers Microbein and Nitrobein and organic 

and mineral source of nitrogen.data in Table 6 show 

clearly that addition of Microbein and Nitrobein 

biofertilizers two times during the growing season at 
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a rate of 4 kg/fed. and fertilizing the plants with 

mineral nitrogen fertilizer at a rate of 120 kg N/fed. 

reflected the highest values of fruit weight, 

yield/plant and total fruit yield/fed. during both 

seasons of study. However, using biofertilizers 

combined with using chicken manure at a rate of 120 

kg N/fed. exhibited the highest values of average 

fruit weight and fruit yield by plant without 

significant differences with mineral nitrogen 

treatment especially in the second season. Such 

treatments were more effective positively on 

vegetative growth and in turn increased the fruit 

yield compared with other interaction treatments In 

this connection, Bhardwaj et al.(2000), Dawa et al, 

(2000b), Youssef et al. (2001), Mahmoud and Amara 

(2002), Arisha et al. (2003), El-Mansiet al, (2004), 

Gajbhiye et al. (2004), Shuoyb (2004), El- Beheidiet 

al. (2006), Shukla et al. (2006), Anant et al. (2007), 

Jagadeesha (2008), Olaniyi and Ajibola (2008), 

Mahila et al. (2010) and El-Tantawy and Mohamed 

(2009) recorded same results. 

 

Table 6. Effect of biofertizers, organic and mineral nitrogen fertilizers and their interaction on fruit yield of 

tomato during 2013 and 2014seasons. 

Characters 

 

Treatments 

Fruit weight (gm) Fruits yield/plant (kg) Fruits yield/fed (ton) 

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

Effect of biofertilizers 

With biofertlizer 178.75 136.06 3.68 3.49 25.76 24.43 

Without biofertilizer 154.06 132.94 3.49 3.30 24.43 23.10 

LSD0.05 4.32 2.97 0.14 0.108 0.842 0.54 

Effect of organic manures 

Cattle manure 163.13 135.88 3.11 3.17 21.77 22.19 

Chicken manure 173.13 138.13 3.94 3.64 27.58 25.48 

Compost  162.50 132.88 3.22 2.98 22.45 20.86 

Mineral fertilizer 166.88 131.13 4.07 3.78 28.49 26.46 

LSD0.05 3.12 2.49 0.12 0.26 0.78 0.47 

Effect of interaction 

With 

Bio-

fertilizers 

Cattle manure 165.00 135.00 3.31 3.19 23.17 22.33 

Chicken manure 198.75 138.75 3.99 3.79 27.93 26.53 

Compost  183.75 133.25 3.24 3.04 22.68 21.28 

Mineral fertilizer 167.50 137.25 4.21 3.92 29.47 27.44 

Without 

bio-

fertilizer 

Cattle manure 161.25 136.75 2.91 3.14 20.37 21.98 

Chicken manure 147.50 137.50 3.89 3.48 27.23 24.36 

Compost  141.25 132.50 3.21 2.93 22.47 20.51 

Mineral fertilizer 166.25 125.00 3.94 3.64 27.58 25.48 

LSD0.05 7.26 3.21 0.20 0.24 0.70 0.65 

 

4. Fruit quality. 

4.a. Effect of biofertilizers. 

Data recorded in Table 7indicate that irrespective 

of fruit total soluble solids during the second season 

only which was significantly affected using 

biofertilizers (Microbein and Nitrobein) at rate of 4 

kg/fed. two times during the growing season after 2 

and 6 week from transplanting as a soil addition, 

However, the control treatment reflected the highest 

value of ascorbic acid in the first season and total 

acidity in the second one. Such increment in physical 

and chemical quality attributes may be due to the 

increase of macro nutrient content of plant tissues 

(Table 5) which affect photosynthetic assimilation 

rate and in turn increased accumulation of total 

soluble solids in fruit and ascorbic acid and total 

acidity which was intermediate products during 

photosynthetic assimilation process. Obtained results 

are agree with those reported by Huilianet al. (2000), 

Mahmoud and Amara (2000), Shehataet al. (2001a), 

Darwesh  (2002), El-Nagaar (2004) and Bardisi and 

Atia (2005) all working on tomato recorded similar 

resultsand Khan et al. (2012) and Dawaet al. (2012) 

on pepper. 

4.b. Effect of organic and mineral nitrogen 

fertilization 

Data Table 7 indicate that fertilizing tomato 

plants either with using mineral nitrogen fertilizer or 

using organic nitrogen in the form of chicken manure 

reflected the highest values of TSS during the first 

season of study. In addition, using chicken manure 

reflected the highest value of titrable acidity during 

both seasons of study compared with other studied 

treatments. In this respect, the highest values of fruit 

content from ascorbic acid was recorded as result of 

using mineral nitrogen fertilizer and cattle manure at 

the same rate of nitrogen in mineral form during the 

first and second season, respectively. However using 

compost manure at 120 kg N/fed. recorded the 

highest value of TSS In the second season of study 

and total acidity in the first season of study. In this 

regard, Morsyet al. (2001), Akande and Adediran 
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(2004), El-Mansiet al. (2004), El-Naggar (2004), 

Shuoyb (2004), Heebet al. (2005), Mohsen (2006), 

Shuklaet al. (2006), Ewuloet al. (2008), Babbour 

(2010) and Kandil and Gad (2010) all working on 

tomato. 

4.C. Effect of the interaction. 

As for the effect of the interaction, the data in 

Table7show clearly that inoculation of the soil with 

Microbein and Nitrobein at 4 kg/fed. two times 

during the growing season at 2 and 6 weeks from 

transplanting combined with using organic nitrogen 

at 120 kg/fed. in the form of compost  manure 

recorded the highest values of fruit titratable acidity 

in the second season. In addition, using biofertilizers 

combined with compost gave the highest fruit 

content of TSS and ascorbic acid during the first and 

second season, respectively. However using 

biofertilizers with mineral nitrogen exhibited the 

highest value of ascorbic acid and TSS% during the 

first season only. Obtained results are in agreement 

with those reported by Dawa et al. (2000b), 

Youseefet al. (2001), Mahmoud and Amara (2002), 

El-Nagaar (2004), Ghoname and Shafeek (2005), 

Mohsen (2006), Olaniyi and Ajibola (2008), 

Mahilaet al. (2010), Jaipulet al. (2011) and Khan et 

al. (2012). 

 

Table7. Effect of biofertizers, organic and mineral nitrogen fertilizers and their interaction on fruit quality of 

tomato during 2013 and 2014seasons. 

Characters 

 

Treatments 

TSS% Ascorbic acid 

(mg/100g F.W) 

Titratable acidity 

(mg/100ml juice) 

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

Effect of biofertilizers 

With biofertlizer 3.42 3.68 17.06 22.69 0.96 0.86 

Without biofertilizer 3.17 3.66 19.56 22.12 0.89 0.91 

LSD0.05 0.04 N.S 0.10 0.20 N.S 0.02 

Effect of organic manures 

Cattle manure 3.17 3.62 18.00 23.38 0.90 0.88 

Chicken manure 3.34 3.68 17.12 22.44 0.94 0.91 

Compost  3.33 3.87 17.63 21.25 0.94 0.88 

Mineral fertilizer 3.34 3.52 20.50 21,25 0.93 0.87 

LSD0.05 0.03 0.05 0.40 1.00 0.03 0.02 

Effect of interaction 

With 

Bio-

fertilizers 

Cattle manure 3.38 3.55 16.50 23.38 0.95 0.91 

Chicken manure 3.41 3.69 15.00 22.75 1.00 0.91 

Compost  3.38 4.03 16.00 24.50 0.90 0.81 

Mineral fertilizer 3.53 3.48 20.75 20.12 1.00 0.81 

Without 

bio-

fertilizer 

Cattle manure 2.97 3.69 19.50 23.37 0.85 0.85 

Chicken manure 3.28 3.68 19.25 22.38 0.88 0.91 

Compost  3.28 3.71 19.25 20.37 0.98 0.94 

Mineral fertilizer 3.16 3.56 20.25 22.38 0.85 0.93 

LSD0.05 N.S 0.41 0. 40 0. 30 0.11 0.08 
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 المنزرعة تحت ظروف األراضى الرملية والمعدنى على النمو والمحصول فى الطماطم والعضوى تأثير السماد الحيوى
 

 سديره ** مصطفى محمود ابو المجد ***محمد جالل سيد احمد * نادية سعد عبد الرازق شفشق ** فتحى ابو النصر ابو 
 , وزارة العدل قضائى *خبير

 جامعة بنها –كلية الزراعة بمشتهر  –** قسم البساتين 
 *** المركز القومى للبحوث

 
فى مزرعة تجارب خاصة بمنطقة وادى المالك محافظة الشرقية وذلك  3102,  3102أجريت تجربتين حقليتين خالل موسمى الصيف 

الحيوي والعضوى) سماد الماشية والدواجن والكمبوست ( والسماد المعدنى والتداخل بينهم على النمو الخضرى والتركيب  النيتروجينأثير لدراسة ت
 تحت ظروف األرض الرملية المنزرعة  01/01الكيماوى والمحصول ومكوناته وجودة الثمار لصنف الطماطم تىواى 

كجم نيتروجين / فدان لكل منهم كإضافة  2اطم بالسماد الحيوى )ميكروبين + نيتروبين( بمعدل واظهرت النتائج ان تسميد نباتات الطم
لمقارنة للتربة بعد اسبوعين وستة اسابيع من الشتل ادى ذلك الى زيادة معنوية في النمو الخضرى والمحصول ومكوناته والمحتوى المعدنى للنبات با

كجم نيتروجين/ فدان اظهر اعلى النتائج في الصفات  031المعدنى بمعدل النيتروجينضا استخدام بالكنترول) عدم اضافة سماد حيوى ( , واي
من االوراق واالفرع والوزن الجاف لالوراق واالفرع والوزن الجاف للنبات كامال يليه سماد الدواجن  كلالخضرية والمعبر عنها بطول النبات وعدد 

وق معنوية بينهم , يليهم اضافة السماد البلدى وسماد الكمبوست على التوالى , واظهر اضافة السماد كجم نيتروجين / فدان بدون فر  031بمعدل 
سماد  العضوى تأثيرا معنويا في نمو النبات والمحصول ومكوناته والمحتوى المعدنى وايضا اضافة سماد الدواجن اظهر اعلى النتائج يليه استخدام

 ت بالترتيب .الماشية يليه استخدام سماد الكمبوس
 031بالسماد الحيوى ) الميكروبين + النيتروبين ( بالتداخل مع السماد المعدنى او سماد الدواجن بمعدل  الطماطموعلى العموم فإن تسميد نباتات 

ثمار بالمقارنة كجم نيتروجين / فدان اعطى اعلى النتائج بالنسبة للنمو الخضرى والتركيب الكيماوى للنبات والمحصول ومكوناته وجودة ال
 بالمعامالت االخرى .

 
 
 

 


