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ABSTRACT

A pot experiment was carried out at the Agricultural Research Station of
Sakha, during the summer season of 2011 to study effect of bio and mineral nitrogen
fertilizer on productivity of some tomato varieties under drip fertigation system. Split
split plot design with four replicates was performed. The main plots were assigned by
2 tomato var. of Alesa and Super streen B, The sub plots were occupied with 2
biofertilizer treatments 1- unfertilized 2- fertilized with biofertilizer (bio fertilizer is
compost tea enriched with Bacillus megatheriem, Azotobacter and Azosperlium).
Finally, the sub-sub plots were occupied with 4 N fertigation levels (Without N
fertigation dose, 50%, 75% and 100% of the recommended N fertigation dose).

Data revealed that the highest mean values of fresh and dry weights of
whole plant (g pot-1) were obtained from 100% of the recommended N fertigation
dose with biofertilizer under Alesa var. Meanwhile, the lowest values of fresh and dry
weights of whole plant (g pot-1) were obtained from the control without biofertilizer
under Super streen B var.

The highest mean values of fruits as fresh and dry weights (g pot-1) were
obtained from 100% of the recommended N fertigation dose with biofertilizer under
Alesa var. Meanwhile, the lowest mean values of fruits as fresh and dry weights (g
pot-1) were obtained from the control without biofertilizer under Super streen B var.
The highest values of N and P concentration (%) in shoots were obtained from 100%
of recommended N fertigation dose with biofertilizer under Alesa var, while the highest
(K%) value was obtained from 100% of the recommended N fertigation dose with
biofertilizer under Super streen B var compared with the control. The highest value of
N concentration (%) in fruits was obtained from 100%of the recommended N
fertigation dose with biofertilizer under Alesa var. compared with the control. The
highest values of (P and K%) in fruits were obtained from100% of the recommended
N fertigation dose with biofertilizer under Super streen B var compared with the
control (without biofertilizer under Super streen B var.).
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INTRODUCTION

Tomato (Lycopersicon esculantum. Mill) is one of the most popular
and widely grown vegetable crops in the worled as well as in Egypt. It can be
used as fresh fruits like salad and processed like tomato—Ketchup, (Nielsen,
1994). Tomato is rich source of nutrition, 100 g of tomato contains 0.9 g of
proteins, 3.6 g of carbohydrates, 48 mg of calcium, 20 mg of phosphorous, 27
mg of ascorbic acid, 0.4 mg of irons, 0.2 g of fat, 0.5 g of minerals, 0.8 g of
fibers, 351 mg of carotens, 0.12 mg of Thiamine, 0.06 mg riboflavin, 0.4 mg
of Niacin and 20 K cal of energy (Goplan et al., 1980). It is very helpful in
healing wound because of the antibiotic properties found in ripe red fruit
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(Conn and Stumph 1970). Tomato crop is highly responsive to nitrogen (N)
fertilizer application. (Taber 2001). N fertilizers often are of high mobility in
soils and they can pollute soils and groundwater. Therefore, application time
is very important (Depascal et al., 2006).There are two ways to overcome this
problem the first is using biofertilizers and the second is the fertigation.
Biofertilizers are substances which contain living microorganisms which
applied to seed, plant surfaces, or soil, colonize the rhizosphere or the interior
of the plant, and promote growth by increasing the supply or availability
primary nutrients to the host plant.

Bio-fertilizers are eco-friendly inputs and less damaging to the
environment comparing with chemical fertilizers use (Gentili and Jumpponen,
2006)

The category of biofertilizer most commonly refers to products
containing soil microorganisms in icreasing the nutrients for plants (like
rhizobia and mycorrhizal fungi). Malusa et al., (2012).

Therefore, the main objective of this research is to evaluate the response of
some tomato varieties to bio and mineral nitrogen fertilizer under drip
irrigation system.

MATERIALS AND METHODS

The experimental work of the present study was carried out in a pot
experiment during summer season of 2011 at the Agricultural Research
Station farm, Sakha, Kafr El-Sheikh, Egypt to study the effects of nitrogen
fertilizer and biofertilization on the yield, quality and nutrients uptake of some
tomato varieties under drip fertigation system.

The experiment was conducted in pottery pots of 33cm diameter, 40
cm deep and contain 15 kg weight soil. The used soil was collected from
Kalabsho, Zyan area, at depth of 0-30 cm. Soil sample was air dried and
passed through 2 mm sieve, then put in pottery pots. All the pots were filled
with constant weight of soil incorporating with stable weight of farm yard
manure (500 g pot-1). A composite sample was taken from the collected soil
before growing season; to determine some physical and chemical properties
(Table 1).

Table 1. Some physical and chemical properties of the studied soil:-
]

N Available | Soluble cations (meq . ]
= c § § . % n’:‘uﬁ:ients_l L-1) Soluble anions (meq L-1)
~2l5 | 2| 2|5 |Mmokasoillcaolmgrz| K+ |Na+ |CO3=|HCO3-| CI- |SO4--
Sa|w O|® |+ 1)

£ s c N|P[K

E% 85.90(6.20 (7.90 8 222[ 2 146 14.25|12.00|00.87|25.8 | 00.0 | 7.45 | 30.5 (14.97

Some Physical and Chemical Properties

pH (1:2.5 susp.) I(i%i?i?s_t:; Organic matter % | CaCO3 % SP%
7.71 5..29 0.75 5.92 23.00
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Split split plot design with four replicates was performed. The main
plots were assigned by 2 tomato var. of Alesa and Super streen B., The sub
plots were occupied with two biofertilizer treatments (unfertilized and fertilized
with biofertilizer) Finally, the sub sub plots were occupied with 4 N fertigation
levels (Without N fertigation dose, 50% (3.25 g pot-1), 75% (4.87 g pot-1) and
100% (6.50 g pot-1) of the recommended N fertigation dose 200 kg N fed-1).
Nitrogen was added in the form of Urea ammonium nitrate liquid (U.A.N, 32%
N), Potassium as Pota Delta liquid (40% K20O), and phosphorus as
phosphoric acid liquid (60% P205). The treatments of N requirements for the
two var. were carried out under drip fertigation system.

Random plant samples of 2 plants were taken from each treatment of tomato

(Lycopersicon esculentum, Mill) at harvest (after 120 days) from transplanting

to study the differential responses parameters:

1.Fresh and dry shoots weight (g pot-1).

2.Fresh and dry roots (g pot-1).

3.Fruits yield (g pot-1).

4.Chemical composition: total nitrogen was determined by using Kjeldahl
method according to Hesse, (1971), phosphorus was determined
colorimetrically at wave length of 720 nm using the method of
Schouwenburg et al., (1967).The colorimetric determination of phosphorus
was made using spectrophotometer, potassium was estimated using flame
photometer as described by Jackson (1967).

All data were statistically analyzed according to the technique of analysis of

variance (ANOVA) and the least significant differences between the treatment

means were compared as published by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

1. Fresh and dry weights of whole plant (g pot-1) as affected by tomato
var., bio and mineral nitrogen fertilization:-

From the tabulated data in Table 2 clear that there are significant
differences between average of fresh and dry weights (g pot-1) due to tomato
var., where Alesa had the highest fresh weight of 2216.72 (g pot-1) compared
with 2038.72 (g pot-1) for Super streen B as well as dry weight 363.13 (g pot-
1) compared with 359.76 (g pot-1).These results could be enhanced by those
obtained by Glala et al., (2010).

With respect to the effect of biofertilizer, Table 2 show that the mean
value which were calculated on averages of the treatments of fresh weight
was 2509.87 (g pot-1) tended to increase with biofertilized plants as
compared with 1745.57(g pot-1) without biofertilizer, as well as the dry weight
418.48 (g pot-1) compared with 304.27 (g pot-1).These results were could be
enhanced by those obtained by Najafvand et al., (2008) and Zare et al.,
(2011).

Increasing nitrogen fertilizer dose from zero up to 100% of the
recommended dose increased plant fresh and dry weights. The mean value
which were calculated on averages of the treatments of fresh weight under
zero nitrogen fertilizer was 1573.10 (g pot-1), 50% of the recommended dose
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of N fertigation the mean value was 1869.27 (g pot-1), 75% of the
recommended dose of the mean value was 2247.65 (g pot-1), and under
100% of the recommended dose of the mean value was 2820.87 (g pot-1) as
well as dry weight the mean value of zero nitrogen fertilizer was 254.02 (g
pot-1), 50% of the recommended dose of N fertigation the mean value was
318.30 (g pot-1), 75% of the recommended dose of the mean value was
374.57 (g pot-1), and under 100% of the recommended dose of the mean
value was 498.62 (g pot-1).These results are in agreement with those
obtained by Podsiado and Jaroszewska (2007) and Najafvand et al., (2008).

Table 2: Fresh and dry weights of whole plant (g pot-1) at harvest (120
days from transplanting) as affected by tomato varieties, bio
and mineral nitrogen fertilization.

Treatments
A B C

Igrrre?}gs Bio- Fert. [Mineral Fert. Fresh weight Dry weight

- control 1537.40 231.60

8 f,_’ 50% of rec. N 1621.00 269.40

=6 [/5%ofrec. N 2036.00 286.80

<m 100% of rec. N 2124.90 336.70

Mean 1829.82 281.12

= control 1710.20 318.40

Q®  B0% of rec. N 2098.00 398.20

« = 75% of rec. N 2932.50 447.30

4 <m 100% of rec. N 3673.80 615.60

< Mean 2603.62 444.87

Average 2216.72 363.13

=t control 1251.20 189.40

oy 0% ofrec.N 1626.50 280.50

=6 [/5%ofrec. N 1667.80 320.90

m <m 100% of rec. N 2099.78 518.90

5 Mean 1661.32 327.42

o 5 control 1793.60 276.70

> m 50% of rec. N 2131.60 325.10

= =t [7/5%of rec. N 2354.30 443.30

o =% |100% of rec. N 3385.00 523.30

& Mean 2416.12 392.10

Average 2038.72 359.76
Slg A**B**C** A**B**C**

Inter.Sig. (A.B.C) 25.332 4.677

2. Fresh and dry weights of tomato fruits (g pot-1) as affected varieties.,
bio and mineral nitrogen fertilization:-

As shown in Table 3, the fresh and dry weights as tomato fruit high
significantly affected by tomato varieties, where Alesa had the highest mean
values in fruits fresh weight of 1120.58 g pot-1 compared with 1039.46 g pot-
1 of Super streen B as well as the fruits dry weight 70.01 g pot-1 compared
with 58.91 g pot-1 of Super streen B. This may be due to the increase of fruit
weight of Alesa compared with Super streen B as well as increasing fruit set
in Alesa than Super streen B. These results are in agreement with those
obtained by Midan et al., (1986) , Hewedy et al., (1994) , Merghany (1997)
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and Glala et al., (2010) who revealed that Alesa fruits recorded higher mean
fruit weight, dry matter total acidity than Super streen B fruits.

With respect to the effect of biofertilizer on fruit fresh and dry weights
(g pot-1), Table 3 shows that the mean values which were calculated on
averages of the treatments of fresh fruits weight was 1268.23 (g pot-1)
tended to increase with fertilized plants as compared with 891.81 (g pot -1)
without biofertilized plants as well as the dry fruits 72.53 (g pot-1) with
biofertilizer compared with 56.38 (g pot-1) without biofertilizer. These results
could be supported by those obtained by Abd El-Maged et al., (2000) , El-
Zeiny et al., (2001) who indicated that inoculation of tomato seedling with
biofertilizer containing Azotobacter and Azosperillium, Bacillus, increased
plant height, leaf number per plant, fruit mean weight and yield in compare
with the control (without biofertilizer) and Youssef et al., (2001).

Increasing the nitrogen fertilizer from zero up to 100% of the
recommended dose increased fruits fresh and dry weights (g pot-1).The
mean value which were calculated on averages of the treatments of fruits
fresh weight with zero nitrogen fertilizer was 821.62 (g pot-1), under 50% of
the recommended dose the mean value was increased to 971.27 (g pot-1),
under 75% of the recommended dose of N fertigation the mean value was
increased up to 1091.85 (g pot-1), and under 100% of the recommended
dose of N fertigation the mean value was increased to 1435.37 (g pot-1), as
well as dry fruits weight the mean value at zero nitrogen fertilizer was 42.55
(g pot-1), but under 50% of the recommended dose was 56.30 (g pot-1),
under 75% of the recommended dose of N fertigation was 67.85 (g pot-1),
and under 100% of the recommended dose of N fertigation was 91.17 (g pot-
1).These results are in agreement with those obtained by Aly (1998) who
found that average fruit weight and total yield were increased with increasing
nitrogen level up to 200 kg N fed-1., compared with low level of 50 kg N fed-
1, which had the lowest values in both years, Anderson et al., (1999) who
found that nitrogen fertilizer rate was related to marketable fruit yield., Singh
(2000) who indicated that increasing nitrogen levels increased total yield and
accumulated materials to the fruits, and consequently increased the average
of fruit weight., Krishna and Krishnappa (2002) and Ito and Kawai (2005).

61



El-Hamdi, Kh. H. et al.

Table 3: Fresh and dry weights of tomato fruits (g pot-1) at harvest (120
days from transplanting) as affected by varieties, bio and
mineral nitrogen fertilization.

Torﬁato Bligo- . ¢ Fresh weight Dry weight
S Mineral Fert.
varieties Fert.
. [control 807.80 50.10
3 ® [0%of rec. N 963.30 58.20
E=I 75% of rec. N 967.20 66.00
< m [100% of rec. N 978.30 90.00
Mean 929.30 66.07
o control 902.60 52.00
0 50% of rec. N 1016.50 65.60
© S 75% of rec. N 1406.80 71.50
¢ = ® [100% of rec. N 1921.60 106.70
< Mean 1311.87 73.95
Average 1120.58 70.01
- e control 640.80 24.20
3 L:TL) 50% of rec. N 899.50 41.10
S5 75% of rec. N 907.50 59.40
= m [100% of rec. N 969.48 62.10
0 Mean 854.32 46.70
§ . control 935.30 43.90
= & 50% of rec. N 1005.20 60.30
2 <+ [75% of rec. N 1085.80 74.40
2 = ® [100% of rec. N 1872.10 105.90
a Mean 1224.60 71.12
IAverage 1039.46 58.91
Sl g ) A**B**C** A**B**C**
Inter.Sig. (A.B.C) 2.50 0.13

3. N,P and K concentrations in tomato shoots (%) as affected of tomato
var., bio and mineral nitrogen fertilization:-

Data in Table 4 show that N, P and K concentrations (%) in shoots high
significantly affected by used tomato varieties, where Super streen B had the
highest mean values of N (1.92%) in shoots compared with (1.87%) of Alesa
var., as well as the P concentration (0.41%) compared with (0.39%), but in K
concentration Alesa had the highest value (1.60%) compared with (1.52%) of
Super streen B.

Concerning the effect of biofertilizer, Table 4 reveals that mean values
which were calculated on averages of the treatments of N,P and K% in
shoots tended to increase in the dry matter due to bio fertilization, where the
highest mean values of plants with biofertilizer (2.32, 0.40 and 1.70%)
compared with (1.47, 0.36 and 1.43%) without biofertilizer of N,P and K,
respectively.These results could be confirmed with those obtained by
Shalaan (2005), Simonovich and Kazdaev (2008) and Eid-Rawia et al.,
(2009).

Increasing nitrogen fertilizer from zero to 100% of the recommended
dose increased N, P and K in shoots. The mean values which were
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calculated on averages of the treatments of zero N were (1.32, 0.31 and
1.20%) for N, P and K% respectively, with 50% of the recommended dose of
N fertigation the mean values were (1.85, 0.35 and 1.46%) respectively,
under 75% of the recommended dose the mean values were (2.00, 0.40 and
1.76%) respectively, and under 100% of the recommended dose the mean
values were (2.40, 0.49 and 1.83%). These results could be confirmed with
those obtained by EI-Robae-Maha (2003).

Table 4: N, P and K concentrations (%) in tomato shoots as affected by
varieties, biofertilizer and N fertigation treatments after 120
days from transplanting.

N, P and K% after 120 days from
Treatments S
transplanting in shoots
A B C
Tomato Bio- . N% P% K%
I Mineral Fert.
\varieties  |Fert.
- control 1.26 0.30 1.12
3 E 50% of rec. N 1.56 0.31 1.06
£ & [[5%ofrec. N 1.72 0.33 1.73
< @i [100% of rec. N 1.80 0.42 1.79
Mean 1.59 0.34 1.43
©  [control 1.63 0.32 1.24
M 50% of rec. N 2.11 0.35 1.73
© = 75% of rec. N 2.30 0.45 2.10
o = P [100% of rec. N 2.59 0.55 2.04
< Mean 2.16 0.42 1.78
Average 1.87 0.39 1.60
. [control 1.20 0.30 1.02
3 & [B0%ofrec.N 1.24 0.37 1.49
£ & [15% of rec. N 1.27 0.42 1.56
< m [100% of rec. N 1.68 0.45 1.66
el Mean 1.35 0.39 1.43
§ 5 |control 1.19 0.32 1.42
= 5 50% of rec. N 2.52 0.38 1.56
@ £ o~ [715%ofrec. N 2.73 0.47 1.66
2 = P [100% of rec. N 3.53 0.55 1.83
a Mean 2.49 0.43 1.62
Average 1.92 0.41 1.52
SI g . A**B**C** A**B**C** A**B**C**
Inter.Sig. (A.B.C) 0.04 0.01 0.03

4. N,P and K concentrations in tomato roots (%) as affected by tomato
var., bio and mineral nitrogen fertilization:-

Data in Table 5 show that the N, P and K concentration (%) in roots high
significantly affected by tomato varieties, where Alesa had the highest mean
N values (1.48%) compared with (1.37%) of Super streen B var., but for P
concentration Super streen B had the highest mean values (0.19%)
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compared with (0.18%) of Alesa var, as well as K concentration (1.58%)
compared with (1.49%).

Concerning the effect of biofertilizer, Table 5 reveals that mean values
which were calculated on averages of the treatments of N,P and K% in roots
tended to increase in the dry matter due to bio-fertilization, where the highest
mean values of plants with biofertilizer (1.50, 0.20 and 1.66%) compared
with(1.36, 0.18 and 1.41%) without biofertilizer.

These results are in agreement with those obtained by Shalaan
(2005), Simonovich and Kazdaev (2008) and Eid-Rawia et al., (2009).

Increasing nitrogen fertilizer from zero to 100% of the recommended
dose increased N,P and K% in roots, the mean values at zero N of N, P and
K% were (1.14, 0.14 and 1.38%) respectively, with 50% of the recommended
dose of N fertigation the mean values were (1.29, 0.16 and 1.47%)
respectively, under 75% of the recommended dose were (1.41, 0.20 and
1.55%) respectively, and under 100% of the recommended dose were (1.86,
0.24 and 1.73%).These results could be confirmed with those obtained by EI-
Robae-Maha (2003).

Table 5: N, P and K concentration (%) in tomato roots as affected by
tomato varieties, biofertilizer and N fertigation treatments

after 120 days from transplanting.
N, P and K% after 120 days from transplanting in

ITreatments roots
A i B C
Varieties [pert, Mineral Fert e o e
— + [control 1.18 0.12 1.12
3% 0% ofrec.N 1.35 0.15 1.33
=6 [/5%ofrec. N 1.47 0.17 1.27
<@m [100% of rec. N 1.68 0.25 1.74
Mean 1.42 0.17 1.37
+ |control 1.19 0.12 1.56
$ 50% of rec. N 1.36 0.15 1.60
© =6 [/5%ofrec. N 1.49 0.22 1.62
a <m [100% of rec. N 2.17 0.25 1.70
< Mean 1.55 0.19 1.62
Average 1.48 0.18 1.49
— + [control 1.01 0.15 1.31
3¢ [50% of rec. N 1.21 0.17 1.36
=6 [15%of rec. N 1.35 0.21 1.52
m <@m [100% of rec. N 1.63 0.22 1.61
c Mean 1.30 0.19 1.45
5 S [control 1.19 0.17 1.56
@ @  [50% of rec. N 1.26 0.19 1.62
= S+ [75% of rec. N 1.36 0.22 1.79
2 S @ [100% of rec. N 1.99 0.25 1.87
a Mean 1.45 0.21 1.71
Average 1.37 0.19 1.58
SI g ) A**B**C** A*B **C** A**B **C**
Inter.Sig. (A.B.C) 0.02 0.01 0.01
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5. N, P and K concentrations (%) in tomato fruits as affected by tomato
varieties, bio and mineral nitrogen fertilization:-

Data in Table 6 show that N,P and K concentration (%) in tomato
fruits high significantly affected by the varieties, where Alesa had the highest
mean values (1.74%) in fruits compared with (1.67%) for Super streen B
variety. P concentration in Super streen B was the highest (0.61%) compared
with (0.59%) for Alesa, as well as K concentration (4.10%) compared with
(3.93%).

Concerning the effect of biofertilizer, Table 6 reveals that mean
values which were calculated on averages of the treatments of N,P and K%
in tomato fruits tended to increase in the dry matter due to bio-fertilization,
where the highest mean values were obtained with biofertilizer (1.81, 0.62
and 4.11%) compared to (1.60, 0.58 and 3.92%) without biofertilizer.

These results could be confirmed with those obtained by Shalaan (2005) ,
Simonovich and Kazdaev (2008) and Eid-Rawia et al., (2009).

Table 6: N, P and K concentrations (%) in tomato fruits as affected by
varieties, biofertilizer and N fertigation treatments after 120
days from transplanting.

N, P and K% after 120 days from
Treatments transplanting in tomatoyfruits
A B C
Tomato Bio- . N% P% K%
varieties  |[Fert. Mineral Fert.
- control 1.06 0.50 2.87
o [50% ofrec. N 1.34 0.55 3.34
=6 [75% of rec. N 1.93 0.57 4,50
<m [100% of rec. N 1.96 0.65 4.63
Mean 1.57 0.57 3.84
+ [control 1.88 0.55 3.05
QP 50% of rec. N 1.92 0.60 4.21
« =6 [75% of rec. N 1.93 0.62 4.24
4 <m [100% of rec. N 1.95 0.66 4.63
< Mean 1.92 0.61 4.03
Average 1.74 0.59 3.93
+« + [control 1.31 0.51 3.12
3% 0% of rec.N 1.63 0.62 4.10
=& [75% of rec. N 1.79 0.58 4.22
m <m [100% of rec. N 1.80 0.65 4.59
g Mean 1.63 0.59 4.01
o o control 1.34 0.60 3.34
a o  [Bb0% of rec. N 1.71 0.61 4.12
5 =t [75% of rec. N 1.89 0.63 4.56
o $ [100% of rec. N 1.93 0.69 4.72
%) Mean 1.71 0.63 4.19
Average 1.67 0.61 4.10
Sl g ) A**B**C** A*B**C** A**B**C**
Inter.Sig. (A.B.C) 0.06 0.01 0.05

Increasing nitrogen fertilizer from zero to 100% of the recommended
dose increased N,P and K in fruits, the mean values which were calculated
on averages of the treatments under zero applied N were (1.39, 0.54 and
3.09%) respectively, with 50% of the recommended dose of N fertigation the
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mean values were (1.65, 0.59 and 3.94%) respectively, under 75% of the
recommended dose the mean values were (1.88, 0.60 and 4.38%)
respectively, and under 100% of the recommended dose the mean values
were (1.91, 0.64 and 4.64%). These results are confirmed with El-Robae-
Maha (2003).

CONCLUSION

It could be concluded that the highest mean values of fresh and dry
weights of whole plant and fresh and dry tomato fruits weights (g pot-1) were
obtained from 100% of the recommended N fertigation dose with biofertilizer
under Alesa var. Meanwhile, the lowest values of fresh and dry weights of
whole plant (g pot-1) were obtained from the control without biofertilizer under
Super streen B var.

The highest values of N and P concentrations (%) in shoots were
obtained from 100% of the recommended N fertigation dose with biofertilizer
under Alesa, while the highest (K%) were obtained from 100% of the
recommended N fertigation dose with biofertilizer under Super streen B
compared with the control. The highest value of N concentration (%) in fruits
was obtained from 100%of recommended N fertigation dose with biofertilizer
under Alesa var. compared to the control. In fruits the highest values of (P
and K%) were obtained from100% of the recommended N fertigation dose
with biofertilizer under Super streen B var. compared to the control (without
biofertilizer under Super streen B var.).

REFERENCES

Abd El-Mageed, Y.T.; S.H. Gad El- Hak; M.A. Morci and A.A. Sadek. (2000).
Response of tomato and cucumber to mulching colors and some
cultural treatments: 1 Tomato. Minia J. Agric. Res. And Develop. 20(2):
195-220.

Aly, M.M.M. (1998). Effect of some fertilization treatments on tomato crop
(Lycopersicon esculentum . Mill) in summer season. Ph. D. Thesis,
Fac. Agric. KFS. Tanta. Univ.

Anderson, P.C.; F.M. Rhoads; S.M. Olsen and B.V. Brodbeck (1999).
Relationships of nitrogenous compounds in petiole sap of tomato to
nitrogen fertilization and the value of these compounds as apredictor of
yield. Acta Horticulturae. 46: 1-2, 33-41.

Conn, E.E. and P.K. Stumph (1970). Outlines of Biochemistry. 3rd ed. John
Wiley and Sons, New York: 508 pp.

Depascal, S; R. Tamburrino; A. Maggio; G. Barbieri; V. Fogliano and R.
Pernice (2006). Effect of nitrogen fertilization on the nutritional value of
organically and conventionally grown tomatoes. Acta Hortic., 700: 107-
110.

66



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 4 (1), January, 2013

Eid-Rawia, A; M. Awad-Nemat and H.A. Hamouda (2009). Evaluate
effectiveness of bio and mineral fertilization on the growth parameters
and marketable cut flowers of Matthiola incanal. Am-Euras. J. Agric&
Environ. Sci., 5(4): 509-518.

El-Robae- Maha,M.A (2003). Effect of some agricultural treatments on yield
and quality of tomatoes. M. Sc. Thesis, Fac. Agric., Zagazig Univ.,
Egypt.

El-Zeiny, O.A.; V.A. El-Behairy and A.M. Zaky (2001). Influence of biofertilizer
on growth, yield and fruit quality of tomato grown under plastic houses.
J. Agric. Sci, Mansoura Univ. 26(3): 1497-1521.

Gentili, F and A. Jumpponen (2006). potential and possible uses of bacterial
and fungal bio-fertilizers. In Handbook of Microbial Bio-Fertilizers Rai,
M.K. (Ed). The Haworth Press, New York, ISBN 1560222700, pp: 579.

Glala, A.A.; M.I. Ezzo. and A.M. Abdalla. (2010). Influence of plant growth

promotion Rhizoshere-Bacteria (PGPR) enrichment and some
alternative
nitrogen organic sources on tomato. Acta Hort, pp:852.

Gomez, K. A. and A. A. Gomez (1984). Statistically Procedures for
Agricultural Research. 2nd Ed. John Wiely and Sons, PP. 680.

Goplan, C.; B.V. Ramasastri and S.C. Balasubranian. (1980). Nutritive Value
of Indian Foods. National Institute of Nutrition, .C.A.R., Hyderabad: 7-
8.

Hesse, P. R. (1971). A Text Book of Soil Chemical Analysis. John Murry
(Publishers) Ltd., 50 Albermarle Street, London.

Hewedy, A.M; A. EI-Bogdady and A.M. Morsy (1994). Influence of nitrogen
fertilization on yield and fruit constituents of some new tomato cultivars.
Menoufia J. Agric. Res. 19(3): 1543-1564.

Ito, H and H. Kawai. (2005). The suitable irrigation and fertilization pattern of
drip-fertigation method on long term tomato culture from summer to
autumn. Res Bull the Aichi-Ken Agric Res center, 37: 73-79.

Jackson, M. L. (1967). Soil Chemical Analysis. Prentice-Hall of India, Private
limited, New Delhi, pp. 111-204.

Krishna, H.C. and K.S. Krishnappa. (2002). Growth and yield of tomato cv.
Avinash-2 in relation to inorganic fertilizers and organic manures. South
Indian Horti. 50(4/6): 335-341.

Malusa, E; L. Sas-Paszt. and J. Ciesielska (2012). Technologies for
beneficial microorganisms inocula used as biofertilizers. The Sci,
World. J. 2012: 1-12.

Merghany, M.M. (1997). Effect of irrigation system and nitrogen levels on
vegetative growth, yield components and some chemical composition
of tomato plants grown in newly reclaimed sandy soils. Ann. Agric. Sci.,
Moshtohor, 35(2): 965-981.

Midan, A.A; N.M. Malash; M.M. El-Sayed and F.A. Ali (1986). Growth, yeild,
fruit and plant chemical contents of three tomato cultivars as responded
to plant spacing and heavy nitrogen fertilizing. Menofiya. J. Agric. Res.
11(2): 899-916.

67



El-Hamdi, Kh. H. et al.

Najafvand D.S; A.N. Alemzadeh and D. Sedighie (2008). Effect of different
levels of nitrogen fertilizer with two types of bio-fertilizers on growth and
yield of two cultivars of tomato (Lycopersicon esculentum . Mill). Asian
J. Plant Sci, 7(8): 711-757.

Nielsen, S.S. (1994). Introduction to the Chemical Analysis of Foods. Fruits
and Vegetables Products. Jones and Bartlett Publishers. Boston
London: pp-202-203.

Podsiado, C and A. Jaroszewska (2007). Effect of drip irrigation and mineral
fertilization on the quality of tomato yield and some chemical properties
of sandy soils. Folia Universitis Agriculturae Stetinensis, Agricultura.
95: 313-318.

Schouwenburg, J. C. Van and |. Walinga (1967)" The Rapid determination of
the pF at permanent wilting and at the moisture equivalent by the
freezing point method. Trans. 3rd inter. Congr. Soil Sci., 1:6-10.

Shalaan. M.N. (2005). Effect of compost and different sources of biofertilizers
on borago plants (Borago Officienals, L.) Egypt, J. Agric, Res., 83(1):
271-284.

Simonovich, E.L and A.A. Kazadaev (2008). Effect of water and nitrogen
amounts on quanity and quality of tomato under deficit irrigation.
Iranian J of Agric Scie. 37(2): 273-279.

Singh, S.P. (2000). A note on the effect of urea on the growth and yield of
hybrid tomato cv. Rasmi. Orissa J. Hort., 28(2): 115-116.

Taber, H.G., (2001). Petiole sap nitrate sufficiency values for fresh market
tomato production. J. Plant Nutr., 24: 945-959.

Youssef, A.M.; A.H. El-Fouly; M.S. Youssef and S.A. Mohamedian (2001).
Effect of using organic and chemical fertilizers in fertigation system on
yield and quality of tomato. Egypt J. Hort. 28(1): 59-77.

Zare, M.: K. Ordookhani and O. Alizadeh (2011). Effect of PGPR on growth of
two bred cultivars of tomato. Adv. Environ. Biol., 5(8): 2177-2181.

68



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 4 (1), January, 2013

i 9 ) draiil] g A gadl Baaud) ABLLY ablahal) Cilial (aay laiu)
Lalilly ol il cial

*a) c-_'\ﬂ Seoad) e daal Lgay e sidl) 5 Aran Ca Fgaalall G Al

8 geaiall daals - Ao 30 A0S - ol Y1 agle and *

B ipadledus ) 530 a8 pandinll g olsall g (pudal Y1 gy gra ~lail) Al & gy anad*

Yo il sl JOA L el 31 ) Adanay anal A jaS o

Oms il e Ll (5 gina s Jsaanall s sl e d el g A gl saand) s A )

C_L,ss\ﬁﬁm:em\,t;)\@\w\eumguu\qmiu@wﬁu,g\,)p}m}

Y Ll o) ekl (e ity il el s 5 ) S q sl B 0 e AR

b (il s

Mol Alza) =Y (g sl sland) Ailia) (503 =) (5 sund) dpenill ilalaay L850 odadll Culadi g

e Lo S i D el gL Galii e e 3 )lae (g sl dleudl) (5 5l

Azotobacter and oo -Rill 44 Ly 4355 Bacillus  megatheriem. sé sill

) slae ae (um g il daniill il gloe Aoy )b 488 cad pdail) clai s ( Azosperlium
- ablalall 45 am gl Janall (30 % VO =¥ lalalall 4y om sall Janall (o %0+ =Y (50 =)
eblelall 4y am sall Jandll (30 %) ¢+

le Juaatall @il padlal a e b Lady
u\;l\_jé\;)u\JLAJ\UJJJUM\))AAAY\HL\J\UJJJ%\AEQ\u\c_nbﬂ\c_u_g_la\
330y sl we I3 g gy o gall BLaY) (0 %)+ + Alalaall po ClS Ganeal / ol _ally
Al Ll s caladl s a1 bl ¢ sl all J8 S Laiy Ll Caiall 5 3 gual)
Caiiay (5 daws (Oshrs (g i Slew (52 Alalaall ge S Gaal /o) s ddlall
O (il sas alaleball

o %) + v Al g gl g senall (el s il S 5 o8 el culS LS -
prd et Ly Ll Catia pa (5 sond) dpaiill g cpom g 5y alalaall 4y acn sall Jnall
Coilia pa (g gl dandll g cpa g RN (e dn (a gall Jarall (0 Yo ) ¢ v pe IS gl sall
O O ) g g

Gl g sl (8 a il s shu il 5 Gan g 3l 5SSl e e o) il @ lal LS -
abiall aa (g pal) dendll g Gua g il (e alaledall 4y oa gall Jarall (0 %) ¢+ Adlia) xa
Lol

& O3l e (masall Jasadll e Y00 @Jw‘fﬁ@})—”‘ei“ﬁj@‘i“—*—“s) -
%)+ v gee S Ll 8 o grailisll 5 i il 58 55 el Ll Catiall e g pend) gl
O Gl s iall a5 sl Bandll a4y (paa gl Jaxall e

Gagl) asSady ald
B paial) daala — ds 3l A ot omal) e S5 [ A
Ae ) 30 Siganll 38 e S Jelan) Gl [ )]

69



