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ABSTRACT: Field experiment was conducted in the Experimental Farm, Faculty of

Agriculture, Minufiya University, Shebin EI-Kom, Egypt to study the physiological attributes, yield

and yield components and economic evaluation of maize as affected by the application of

mineral nitrogen (N) at different levels (0, 25, 50, 756 and 100 %) of recommended nitrogen
levels (RNL) as well as grain inoculation with the biofertilizer included N, fixing bacteria (NFB)
during 2011 and 2012 seasons. The results could be summarized as follows:

A- The values of physiological attributes studied (CGR, RGR and NAR) were significantly
increased with increasing the mineral nitrogen fertilization levels and / or grain inoculation
with NFB compared to the control treatment in favour of the plants fertilized with 100 % of
RNL and inoculated with NFB at most growth stages (45-60, 60-75 and 75-90 DAS) in the

first and/or second season.

B- Grain inoculation with NFB significantly increased the number of grains/ear, 100-grain
weight, grain yield and relative grain yielding ability / plant and yields/ha (grain, ear and
stover) as well as crop index compared to uninoculated plants (control treatment) in the first
and / or second season. However, there are no significant differences among the application
of 75 % from RNL with NFB inoculation and that of 100 % from RNL in the presence with
and / or without absence of NFB inoculation mostly in both seasons.

C- The recommended level of mineral N fertilizer (90 Kg N / fed) can be reduced by about 25 %
by adopting the technique of inoculation with nitrogen fixing bacteria. This reflects directly on
reducing fertilizer costs with producing approximately the same values of return
effectiveness (benefit/cost ratio) in the first season.
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INTRODUCTION

Maize (Zea mays L.) is one of the most
important cereal crops in the world, where it
used for human consumption and animal
and poultry feeding. In Egypt, it is necessary
to increase maize production to face the
wide gap between the production and
consumption. Improving cultural practices
like fertilization as a mineral and / or
biofertilizer found to be increased the
productivity of maize.

Nitrogen is an essential element required
for maize plant. The abundance of nitrogen
nutrition caused an increase in the capacity
of maize plants in building metabolites,
physiological attributes and vegetative
growth characters and consequently
encouragement of the vyield and its
components. Therefore, its one of the most
important factors for increasing the

productivity of maize crop as previously
reported by Attia ef al (2008), El-Sherief ef a/
(2008), Hamada et al (2008), El-Ganbeehy
et al (2009), Leilah et al (2009), Nawar ef a/
(2009), Bamuaafa et al (2010), EI-Naggar et
al (2012) and Gomaa ef al (2013).

The application of high levels of mineral
N fertilizer may be led to an increase in the
production costs as well as environmental
pollution leading to harmful and negative
impact on human health. Therefore, it can
be needed to reduce the dependence on
chemical fertilizers for maize production. In
this respect, considerable saving in nitrogen
fertiizer can be made using some
biofertilizers included nitrogen fixing bacteria
(NFB) which can supply the soil in both
macro and micronutrients quantities, and
also release some plant promoting
substances such as indole acetic acid,
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gibberellic acid and cytokinin besides N,
fixation which might be increased the
metabolites synthesized and consequently
stimulated plant growth and dry matter
accumulation (Kennedy and Tchan, 1992 ;
Kotb, 2005 and Hassan et al, 2006). Other
investigators previously reported that grain
inoculation with NFB caused an increase in
the productivity and / or reduced mineral N
fertilization rate and production costs of
maize as reported by El-Nagar (2003), Abd-
Alla ( 2005), Rizk ef al (2006), Abd EI-
Maksoud and Sarhan (2008), El-Basuony ef
al (2009) , El-Danasoury (2009), Yazdani et
al (2009) and Yazdani ef al (2011) .

Therefore, the present investigation
aimed to study biofertilization included some
nitrogen fixing bacteria (NFB) for reducing
the N mineral fertilizer used in maize
fertilization keeping on the high productivity
of maize plants.

MATERIALS AND METHODS

Field experiment was conducted in the
Experimental Farm, Faculty of Agriculture,
Minufiya University, Shebin EI-Kom (latitude
30.5361" and longitude 30.78207), Egypt to
study the physiological attributes, yield and
yield components and economic evaluation
of maize (Zea mays L.) as affected by
mineral and bio-fertilization of nitrogen (N)
during 2011 and 2012 seasons. The levels
of N mineral fertilization were 0, 25, 50, 75
and 100 % from recommended N levels
(RNL), i.e 90 Kg N / fed. The tested
biofertilizer included the mixture of non —
symbiotic nitrogen fixing bacteria (NFB), i.e
Azotobacter chroococcum,  Azospirillum
brasilense and Bacillus polymyxa.

The experiment included seven
treatments which are as follows:
1- Zero RNL +

inoculation (control)

2- Zero RNL + NFB inoculation
3- 25% RNL + NFB inoculation
4- 50% RNL + NFBinoculation
5- 75% RNL + NFB inoculation

without NFB

6- 100% RNL + NFB inoculation
7-100 % RNL + without NFB inoculation

The mineral N fertilizer was soil applied
at the tested levels in the form of urea (46.5
% N) in one dose after plant thinning (21
days after sowing, DAS). The grains were
inoculated with the tested biofertilizer at a
rate of 30 g / kg grains using sugar solution
as an adhesive agent. Grains were left for
drying before sowing far from direct sunlight
and irrigated directly after sowing. The
tested biofertilizer used in this study were
produced by Microbiological Dept., Soil,
Water, Environ. Research Institute,
Agricultural Research Center, Ministry of
Agriculture and Land Reclamation, Arab
Republic of Egypt. The preceding crop was
Egyptian clover (Trifolium alexandrinum L)
and wheat (Triticum aestivum L) in the first
and second season, respectively. The
experimental design was randomized
complete block design with four replicates.
The size of each plot was 14.7 m?included 7
rows , 3 m length and 0.7 m width for each.
The maize grains, i.e single cross 128
cultivar (S.C. 128) were sown in hills 25 cm
apart at 19 and 15 May in 2011 and 2012
seasons, respectively at a rate of 10 Kg
grains/fed in both seasons. The experiment
was irrigated six times, where the first
irrigation was applied 21 days after sowing
and the following irrigations were applied
every 14 days. The plants were thinned to
one plant / hill before the first irrigation
producing 24000 plants/fed. The other
mineral fertilizers were soil applied at their
recommended levels , i.e 30 Kg P,05 / fed
and 24 Kg K,O / fed in one dose after
thinning for each in the forms of calcium
superphosphate ( 15 % P,05 ) and
potassium sulphate ( 48 % K,O ),
respectively. The plants were harvested at 8
and 6 September in the first and second
seasons, respectively. The physical and
chemical properties of the experimental soil
during the two growing seasons are shown
in Table (1).
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Table (1): Physical and chemical properties of the experimental soil during 2011 and 2012

seasons.
A- Physical properties:

Properties
Sand % Silt % Clay % Texture class
Seasons
2011 20.58 40.42 39.00 Clay loam
2012 21.30 41.32 37.38 Clay loam
B- Chemical properties:
Properties Available ( ppm)
pH E.C O.M %
s N P K
easons
2011 7.6 0.42 1.90 30.2 8.4 285.2
2012 7.5 0.44 1.80 315 8.6 290.1
Measurement: The basic formula of physiological

A- Physiological attributes :
At the period of 45- 60, 60-75 and 75-90
DAS the following attributes were estimated

1- Crop growth rate (CGR) =

W,-W
(g/plant/day)
To-T4
2- Relative growth rate (RGR) =
loge W>-loge W4
(mg/g/day)
To-Ty

3- Net assimilation rate (NAR) =
(W5-W,) (loge A;- loge A1)
(g/m2/day)

(To-T1)(A-AY)

Where: W, and W, = total dry weight / plant
(g0 at T4 and T, (date of sampling),
respectively

A, and A, = leaf area / plant " cm? " at T4
and T, (date of sampling), respectively

loge = logarithm to the base ‘e’ where e is
the base of the natural logarithm (2.71828)

attributes studied was used according to
Radford (1967)

B- Yield and yield components:

At harvest, , five plants were taken from
the three inner rows in each plot at random
to determine the following characters of ear
as well as yield / plant and its components,
while the characters of yield / fed were
determined from the rest plants of the three
inner rows:

1- No. of grains / ear

2- 100 — grain weight "g"

3- Grain yield / plant (adjusted to 155 %
moisture) "g "

4- Relative grain yielding ability =
Grain yield / plant

"g/plant/day”
No. of days from planting to harvesting

5- Grain vyield / fed ( adjusted to 155 %
moisture ) "ton "

6- Ear vyield / fed
"ton"

7- Stover yield / fed ( stem + leaves + tassel )
"ton"

8- Crop index %

( grain + cob )
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C-Economic evaluation :

Economic analysis of crop budget was
conducted to evaluate the total return and
costs of production and return effectiveness
of all tested treatments. The following
characters were estimated:

1- Total return of production (EGP/fed) :
The main product represented from
maize crop (grains) was used to estimate
the total return of production using the
following formula .

Total return of yield = grain yield (ton/fed) x
the price of one ton (1871 EGP)

2- Total costs of production (EGP/fed) :
A- Costs of the tested mineral fertilizer =
The rate of urea fertilizer used/fed x price
of 1 Kg of the urea fertilizer.
Where 1 Kg from urea equal 1.60 EGP

B- Costs of the tested biofertilizer : It was
calculated on the basis of 300 g of the
tested biofertilizer (N, fixing bacteria)
equal 10 EGP .

C- Other costs : Other costs included land
preparation , seeding , planting , pest
control, other fertilizers , irrigation, weed
control, land rent , harvesting , labor
wages , machinery and other expenses .

The costs of production was calculated
from the data presented in the bulletin of
Agricultural  Statistics (October, 2011),
Ministry  of  Agriculture  and Land
Reclamation, Economic Affairs Sector |,
A.RE.

3-Net return (EGP/fed) = Total return of
production / fed — Total costs of
production / fed

4-Change in total return (%) =

Total return of treatment —Total return of control

Total return of control X100
5- Benefit / cost ratio (EGP return / EGP
cost): It was estimated by the following
formula described by John and Frank
(1987)
Benefit / cost ratio =
Total return of production
Total costs of production

Statistical analysis :

The data were statistically analyzed
according to the methods described by
Snedecor and Cochran (1967). Duncan's
multiple range test (Duncan,1955) was used
to compare the treatment means. The mean
values designated by the same letter (s) in
each column are not significantly at 5 %
level .

RESULTS AND DISCUSSION
1- Physiological attributes :

The results of the physiological attributes
studied herein, i.e crop growth rate ( CGR ),
relative growth rate ( RGR ) and net
assimilation rate ( NAR ) as affected by
different mineral nitrogen fertilization levels
in the presence or absence of biofertilization
with N fixing bacteria ( NFB ) at three growth
periods ( 45-60, 60-75 and 75-90 DAS ) in
2011 and 2012 seasons are presented in
Table (2).

The results clearly indicate that the
values of CGR and RGR were significantly
affected by the application of N fertilization
levels combined with NFB inoculation in the
three growth stages in both seasons for
CGR and in the first season only for RGR.
Moreover, the data show that the maximum
values for CGR and RGR were recorded by
the application of mineral N fertilizer at the
highest rate (100 % from RNL) in the
presence of NFB inoculation at 45-60 and
75-90 DAS in the first season for the two
traits and at 45-60, 60-75 and 75-90 DAS in
the second season for CGR only. However,
it can be noticed that the differences
between the plants fertilized with 100 % of
RNL without NFB inoculation and those
fertilized by 75 % from RNL with NFB
inoculation were not significant for CGR and
RGR at all growth stages in both seasons. In
this respect, Soliman and Gharib (2011)
found that CGR values of maize plants were
significantly increased with increasing
mineral nitrogen fertilization up to 100-120
Kg N/fed.
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Concerning the results of NAR, the data
show that the values were mostly increased
with the application of mineral N fertilization
at any level in the presence of inoculation
with NFB as compared with the control
treatment. However, it is clear that the there
are no significant differences mostly among
the different tested mineral N levels either in
presence or absence of the NFB inoculation.
In this concern, Ahmed (1990) reported that
the values of CGR, RGR and NAR were not
significantly affected by increasing mineral N
fertilization from 90 to 120 Kg N/fed

From the abovementioned results, it can
be concluded that there are a beneficial
effect of bio-fertilization with NFB inoculation
on the physiological attributes studied
herein. This beneficial might be attributed to
vigorous growth of bio-fertilized plants and
to the increase in the amount of metabolites
synthesis of these plants, as well as to the
role of bio-fertilizer in improving the nutrients
absorption which increased the activation of
metabolic processes (Mohamed, 2000).

2-Yield and yield components

The results in Table (3) show that
number of grains/ear and 100-grain weight
were significantly responded to the tested
treatments of mineral N fertilization and
biofertilization with NFB inoculation in the
two seasons. The results indicated that
inoculation of maize grains with NFB only
led to an increase in the same characters
studied as compared with the uninoculated
and unfertilized plants (control treatment).
This increase amounted to 11.93 and 3.09
% for number of grains/ear and 100-grain
weight, respectively more than the control
treatment, as an average of the two
seasons. Moreover, it can be found that the
maximum values of the ear characters
studied were recorded by the application of
100 % from RNL (90 Kg N/fed) in the
presence of NFB inoculation which
amounted to 39.64 and 22.73 % for the
same abovementioned characters,
respectively more than the control treatment,
as an average of the two seasons. The
pronounced superiority of ear characters

obtained herein by the application of high
mineral N fertilization level and inoculation
with NFB may be due to the increase in
physiological attributes (crop growth rate ,
relative growth rate and net assimilation
rate) as shown in Table (2) and this in turn
might result in an increase in the weight and
number of grains per ear. On the other
hand, it can be noticed that there are no
significant differences between application
of N fertilization at 100 % of RNL without
inoculation and N fertilization at 75 % from
RNL with NFB inoculation for same
abovementioned characters studied mostly
in the two seasons, indicating to the
importance of grain inoculation for saving
about 25 % from mineral N fertilization.
Similar results were obtained by many
investigators who found that application of N
mineral fertilization caused an increase in
number of grains/ear (Kumar and Puri ,
2001 ; Abd El-Maksoud and Sarhan, 2008 ;
El-Ganbeehy ef al, 2009 and Mansour and
Abd EIl-Maksoud , 2009) and 100-grain
weight (EI-Metwally, 2001 ; El-Sayed, 2006
; EI-Sherief et al, 2008 ; Ibrahim et al, 2010 ;
Abdou et al, 2012 ; El-Naggar et al, 2012
and Gomaa ef al, 2013). Other investigators
found that grain inoculation of maize with
biofertilizers including NFB caused an
increase in seed index (Atta-Allah, 1998 ; El-
Rewainy and Galal, 2004 ; Abd-Alla, 2005
and El-Danasoury, 2009) and no. of
grains/ear (Abd El-Maksoud and Sarhan,
2008) .

Results presented in the same table
revealed that grain vyield/plant was
significantly  affected by the tested
treatments of mineral N fertilization and NFB
inoculation during the two growing seasons.
It is evident from the results that grain
inoculation with biofertilization of NFB
significantly increased grain yield/plant by
22.76 and 9.34 % more than the untreated
plants in the first and second seasons,
respectively. Moreover, it is clear that the
application of 100 % from RNL associated
with NFB inoculation significantly increased
the grain yield/plant by 94.03 and 50.95 %
more than the control treatment in the first
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and second seasons, respectively. From
these results, it can be concluded that maize
grain inoculation with NFB either alone or
associated with mineral N fertilization had a
beneficial effect on the grain vyield/plant
especially at high N fertilization level. This
promising effect on grain yield/plant may be
due to the increase in the ear weight and its
main components (number of grains/ear and
100-grain weight). Similar results were
obtained by many researchers who found
that grain yield/maize plant was increased
by the application of mineral N fertilization
as reported by El-Nagar (2003), Mohamed
(2004) , Rizk et al (2006) , Ibrahim et al
(2010), Abdou ef al (2012) and El-Naggar et
al (2012) and N fixing bacteria as recorded
by Atta-Allah (1998), Abd-Alla (2005), Abd
El-Maksoud and Sarhan (2008) and El-
Danasoury (2009) as well as the combined
of both mineral N fertilization and N fixing
bacteria inoculation as obtained by Ragab
and lbrahim (2009) compared to untreated
plants.

Concerning the relative grain vyielding
ability/plant, the data in the same table
indicate that significant differences among
the tested treatments of mineral N fertilizer
and NFB inoculation were detected for such
trait in both seasons. Worthy to note that
raising the mineral N fertilization from zero
to 25, 50, 75 and 100 % from RNL in the
presence of N biofertilizer inoculation
produced values of relative grain vyielding
ability / plant amounted to 1.14, 1.27, 1.39,
1.57 and 1.67 g grain/day compared to the
untreated plants (no inoculation and no
fertilization), i.e 0.99 g grain/day, as an
average for the two growing seasons. This
means that each maize plant can be
produced 167 g grainfevery day from
sowing to harvest when it was fertilized with
100 % from RNL in the presence of NFB
inoculation compared to 0.99 g grain/every
day when it was not fertilized and
uninoculated. However, the data indicate
that there are no significant differences
between the application of 75 % from RNL
with NFB inoculation and that of 100 % from
RNL without inoculation. This means that

using NFB inoculation can be compensate
the low N fertilizer for producing the same
significant values of relative grain yielding
ability/plant obtained by the application of
high N fertilizer only .

It is evident from the same table that the
grain and ear yields/fed were significantly
increased with increasing mineral N levels
up to 100 % of RNL in the presence of NFB
inoculation in the two seasons. This
increase amounted to 86.65 and 72.87 % in
the first season as well as 50.69 and 52.12
% in the second season more than the
control treatment for grain and ear yield/fed,
respectively. However, there are no
significant differences among the application
of 75 % from RNL with NFB inoculation and
that of 100 % from RNL with and/or without
NFB inoculation in both seasons. This
means that the application of 75 % from
RNL was relatively sufficient for producing
the high vyield of ears/fed and its main
components. The superiority of ear yield/fed
by the application of N fertilization and/or
biofertilizer inoculation may be attributed to
the increase in each of ear weight and its
components (number of grains/ear and 100-
grain weight) as well as grain yield/plant as
previously discussed. In this concern, many
investigators found favorable effect due to
mineral N application for grain vyield/fed
(Attia et al, 2008 ; El-Sherief ef al, 2008 ;
Hamada et al, 2008 ; El-Ganbeehy ef al,
2009 ; Leilah ef al, 2009 ; Nawar ef al, 2009;
Bamuaafa ef al, 2010 ; EI-Naggar et al, 2012
and Gomaa et al, 2013) and ear yield/fed
(Darwish , 2003 ; El-Sayed, 2006 and
Abdou et al , 2012) as well as due to N
biofertilizer inoculation for grain vyield/fed
(Abd ElFMaksoud and Sarhan, 2008; El-
Basuony et al, 2009; El-Danasoury, 2009
and Yazdani ef al, 2009) and for ear
yield/fed (Rizk et al, 2006).

With regard to the stover yield/fed, the
data indicate that maize plants obtained
from biofertilized grains gave insignificant
increases in stover yield/fed in the two
seasons compared to the plants obtained
from uninoculated grains. However, it can be
noticed that the values of this trait was
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significantly increased with increasing
mineral N fertilization levels from zero up to
75 % from RNL combined with NFB
inoculation in the two seasons. The
increments in stover yield/fed due to the
application of such treatment was 38.61 %
more than the control treatment (no
inoculation and no N fertilization) , as an
average of both seasons. However, it is
clear that there are no significant differences
between the application of N level of 75 %
from RNL combined with NFB inoculation
and 100 % from RNL either in the presence
or absence of inoculation for stover yield/fed
in the two growing seasons. In this respect,
several investigators found that stover
yield/fed was increased by the application of
mineral N fertilizer (Darwish, 2003 ; Hamada
et al, 2008 ; Ibrahim ef al, 2010 and Abdou
et al, 2012) and nitrogen fixing bacteria
inoculation (Rizk et al, 2006).

The results presented in the same table
included the values of crop index as
influenced by mineral N fertilization and NFB
inoculation treatments in the two growing
seasons. The data show that the crop index
was significantly increased with increasing N
fertilizer levels from zero up to 50 % from
RNL (45 Kg N/fed) in the first season and up
to 100 % from RNL (90 Kg N/fed) in the
second season in the presence of NFB
inoculation with each of them compared to
the control treatment . On the other hand, it
can be found that increasing nitrogen
fertilizer level from 45 up to 90 Kg N/fed
insignificantly increased the values of crop
index in the first season only. This means
that the translocation rate of dry organic
matter from vegetative plant organs to the
fruiting ones were differently accelerated
with raising N fertilizer levels up to 45 - 90
Kg N/fed in combination with NFB
inoculation according to the growing season.
In this concern, Abd El-Maksoud and
Sarhan (2008) found that the values of
harvest index was increased by the
application of mineral N fertilizer and/or
inoculation with some commercial
biofertilizers included N»-fixing bacteria

compared to unfertilized and uninoculated
plants

3- Economic evaluation :

The data presented in Table (4) included
the values of economic evaluation for maize
crop (total return and costs of production/fed
as well as net return/fed , change in total
return % and benefit / cost ratio) as affected
by mineral N fertilization and NFB
inoculation in 2011 and 2012 seasons .

From the economic point of view, the net
return/fed (not take into the consideration
the price of stover vyield) have been
optimized to 2873 and 3182 EGP/fed in the
first and second seasons, respectively when
the maize plants were fertilized with 100% of
RNL (90 Kg N/fed) in the presence of NFB
inoculation compared to 122 and 1170
EGP/fed for the untreated plants (control
treatment) in both seasons. This led to an
increase in the change in total return %
amounted to 86.66 and 50.70 % as well as
benefit/cost ratio amounted to 1.772 and
1.855 (EGP return/EGP cost) more than the
control treatment in the first and second
seasons, respectively. However, it can be
noticed that, as an average of both seasons,
the application of 75% from RNL with NFB
inoculation and 100% of RNL without NFB
inoculation produced change in total return
% being 57.36 and 61.26 % as well as
benefit/cost ratio being 1.724 and 1.743
(EGP return/EGP cost) , respectively , as an
average of both seasons . This means that
the abovementioned two treatments
produced approximately the same values of
return effectiveness (benefit/cost ratio).
From these results, it can be concluded that
the recommended rate of mineral N fertilizer
can be reduced by about 25 % by adopting
the technique of inoculation with nitrogen
fixing bacteria (NFB). This reflects directly
on reducing fertilizer costs and decreasing
the environmental pollution. In this concern,
many investigators previously reported that
grain inoculation with NFB caused an
increase in the productivity and/or reduced
mineral N fertilizer rate and production costs
of maize as reported by El-Nagar (2003),
Abd-Alla (2005) and Yazdani et al (2011).



Ibrahim, et al.,

Table 4

10



Impact of mineral and bio nitrogen fertilzation on production.....................

REFERENCES

Abd-Alla, A.A. (2005). Maize yield
potentiality in response to bio and
mineral nitrogen fertilizer under drip
irrigation regimes in the newly reclaimed
soil. Mansoura Univ. J. Agric. Sci., 30
(10): 5765-5779.

Abd El-Maksoud, M.F. and A.A. Sarhan
(2008). Response of some maize hybrids
to bio and chemical nitrogen fertilization.
Zagazig J. Agric. Res. 35 (3): 497-515

Abdou, E.M., A.A. Ibrahim, S.A.l Ghanem,
O.A.A. Zeiton and A.E.A. Omar (2012).
Effect of planting density and nitrogen
fertilization on yield and its attributes of
some yellow maize hybrids . Zagazig J.
Agric. Res., 39 (6): 1033-1046.

Ahmed, M.A. (1990). Effect of nitrogen
fertilizer rate and time of nitrogen
application on the relation between the
efficiency of leaf surface and the growth
of maize in Egypt. Egypt J. Agronomy, 15
(1-2): 45-59.

Atta-Allah, S.A.A. (1998). Response of
maize to nitrogen and biofertilizer. Assuit
Journal of Agricultural Science, 29 (1):
59-73.

Attia, AN.E., S.A. EFMorsy, E.M. Said and
A.AS. El-Azab (2008). Response of
maize growth and vyield to sowing
methods, mechanical weed control and
nitrogen fertilizer levels . J. Agric. Sci.
Mansoura Univ. 33 (11): 7771-7782.

Bamuaafa, M.S., K.A. Abd EI-Rahman, H.M.
Abd EI-Rahim and I|.A. ElFar (2010).
Impact of water stress and nitrogen
fertilizer on yield , yield components and
quality of maize hybrids (Zea mays L) .
Assiut J. of Agric. Sci., 41 (4): 41-62.

Darwish, A.A. (2003). The yield and yield
components of maize as influenced by
nitrogen, zinc and boron fertilization. J.
Agric. Sci. Mansoura Univ., 28 (2): 799-
810.

Duncan, D.B. (1955). Multiple range and
multiply F. Test. Biometrics. 11: 1- 42.

El-Basuony, Asmaa A., E.A. Belal and
A.A.E. Atwa (2009). Effect of mineral and
bio-fertilization on NPK availability,

uptake and maize yield. J. Agric. Sci.

Mansoura Univ., 34 (5): 5795-5808.
El-Danasoury, M.A.M. (2009). Studies on

some factors affecting the productivity of

11

maize in new soil. Ph.D. Thesis, Fac. of
Agric. Al-Azhar Univ., Egypt.

El-Ganbeehy, M.M., H.E. Khalil and A.S.
Kamel (2009). Maize for grain and fodder
under different seeding rates and N
levels. Minufiya. J. Agric. Res., 34 (2):
661-675.

El-Metwally, I.M., S.A. Ahmed and Samia A.
Saad EI-Din (2001). Nitrogen fertilizer
levels and some weed control treatments
effects on maize and its associated
weeds. J. Agric. Sci. Mansoura Univ., 26
(2): 585-601.

El-Nagar, G.R. (2003). Integrating of mineral
and bio-fixed nitrogen fertilization in
maize  production under different
irrigation regimes. Assuit Journal of
Agricultural Sciences , 34 (5): 53-75.

El-Naggar, Nehal Z.A., M.A. Mohamed, S.A.
Mowafy and |.M. Abd El-Hameed (2012).
Effect of FYM and N Fertilizer on
photosynthetic partitioning parameters |,
yvield and vyield attributes of maize-
soybean intercropping . Zagazig J. Agric.
Res., 39 (4): 589-604.

El-Rewainy, Hamdia M. and Anaam H. Galal
(2004). Effect of inoculation with
Azospirillum  brasilense or  Bacillus
megatherium on maize yield and its
attributes under nitrogen or phosphorus
fertilization levels. Assiut Journal of
Agricultural Sciences, 35 (1): 145-163.

El-Sayed, M.A.A. (2006). Effect of irrigation
regimes and nitrogen fertilizer rates on
yield, yield components, water
consumptive use and water use
efficiency of maize. Al-Azhar J. Agric
.Sci. Sector Res., 1: 1-17.

El-Sherief, M.A.B., A.A. Rahmou and E.A.
Abdel- Latif (2008). Effect of various
sources and rates of N-fertilizers on its
accumulation in both soil and maize in
north Sinai. Minufiya. J. Agric. Res., 33
(5): 1205-1219.

Gomaa, M.A., F.I. Radwan and O.AA.
Ahmed (2013). The combined effect of
mineral, organic and bio-fertilizers on the
productivity and quality of some maize
hybrids. J. Adv. Agric. Res ( Fac. Agric .
Saba Basha) 18 (3): 666-678.

Hamada, Maha, M., A.M. Abo-Shetaia and
K.A. EI- Shouny (2008). Effect of planting
dates and N application rates on maize



Ibrahim, et al.,

yield in relation to changing plant
distribution. Annals Agric. Sci.,, Ain
Shams Univ., Cairo, 53 (1): 139-144.

Hassan, H.R., D.M. Nassar and M.H. Abou-
Bakr (2006). Effect of mineral and
biofertilizers on growth, yield
components, chemical constituents and
anatomical structure of moghat plant
(Glossostemon bruguieri Desf) grown
under reclaimed soil conditions. J. Agric.
Sci. Mansoura Univ., 31(3): 1433-1455.

Ilbrahim, M.E., Sh. A. El-Shamarka, N.A.
Gaafar and M.S.M. Abdel-Aal (2010).
Productivity and nitrogen accumulation
and translocation of some maize
genotypes as affected by different
nitrogen fertilization levels. Minufiya. J.
Agric. Res. 35 (6): 2109-2133.

John, P. Doll and O. Frank (1987).
Production Economics — Theory with
applications, second Edition — Library of
congress cataloging in publication data .
M.S.A New York.

Kennedy, LR and Y.T. Tchan (1992).
Biological nitrogen fixation in non-
leguminous field crops. Recent

Advances. Plant and Soil, 141: 93-118.

Kotb, M. Th. A. (2005). Increasing the
efficiency of chemical N-fertilizers using
biofertilizers for wheat . Egypt . J of Appl.
Sci., 20 (9): 352-374.

Kumar, P and U.K. Puri (2001). Effect of
nitrogen and farmyard manure
application on maize (Zea mays)
varieties. Indian J of Agron., 46 ( 2 ) :
255-259 .

Leilah, AA., M.A. Badawi, M.l. EI-Emery
and Rasha S.A. EI-Moursy (2009). Effect
of plant population, organic fertilization
and nitrogen levels on growth and yield
of maize. J. Agric. Sci. Mansoura Univ.,
34 (2): 1253-1264.

Mansour, A.A and M.F. Abd El-Maksoud
(2009). Response of some maize hybrids
to nitrogen fertilizer levels under
cultivated sandy soils. J. Agric. Sci.
Mansoura Univ., 34 (4): 3335-3347.

Mohamed, N.A. (2004). Principal component
and response curve analysis of some
maize hybrids to different nitrogen
fertilization levels and plant density. Bull.
Fac. Agric., Cairo Univ. 55: 531-556.

12

Mohamed, S.A (2000). Effect of mineral and
biofertilization on growth yield, chemical
constituents and anatomical structure of
wheat (Triticum aestivum L) and broad
bean (Vicia faba L) plants grown under
reclaimed soil conditions .Annals of
Agric. Sci. Moshtohor 38(4): 2039-2063.

Nawar, A.l., |.LE. Mohamadein and H.E.
Khalil (2009). Response of maize to N
fertilization and rotational crop
sequences. Alex. J. Agric. Res., 54 (3):
29-39.

Radford, P.J. (1967). Growth analysis
formulae. Their use and abuse. Crop
Sci., 7 (3): 171-175

Ragab, A.Y. and M.H. Ibrahim (2009). Effect
of nitrogen, phosphorus and biofertilizers
on maize ll-Yield and yield components.
J. Agric. Sci. Mansoura Univ., 34 (7):
8043-8054.

Rizk, M.A., G.H. Abd ElFHay, M.A.A. EI-
Sayed and AM.A. Al-Keelany (2006).
Effect of nitrogen and biofertilizers on
productivity of maize . Al-Azhar J.Agric
.Sci.Sector Res. 1: 19-32

Snedecor, G.W. and W.G. Cochran (1967).
Statistical Methods 6" Ed . lowa State
Univ., Press, lowa, U.S.A.

Soliman, |[LE. and H.S. Gharib (2011).
Response of weeds and maize (Zea
mays L) to some weed control
treatments under different nitrogen
fertilizer rates . Zagazig J. Agric. Res. 38
(2): 249-271.

Yazdani, M., H. Bagheri and A. Ghanbari-
Malidarreh  (2011). Investigation the
Effect of biofertilizers, phosphate
solubilization microorganisms (PSM) and
plant growth promoting rhizobacteria
(PGPR) on improvement of quality and
quantity in corn (Zea mays L))
Advances in Environmental Biology, 5(8):
2182-2185.

Yazdani, M., M.A. Bahmanyar, H. Pirdashti
and M.A. Esmaili (2009). Effect of
phosphate solubilization microorganisms
(PSM) and plant growth promoting
rhizobacteria (PGPR) on yield and vyield
components of corn (Zea mays L.). World
Academy of Science, Engineering and
Technology, 49: 90-92.



Impact of mineral and bio nitrogen fertilzation on production.....................

Aaldd) S0 I guanal i) 3p U o s gaally Aanal) g5Y) Spendl il

¢ J.’MA.P'.)M\ REe ..\913‘ Z.BJMJ\ daal ol..n.&c ?ﬂ“‘)ﬁ‘ é\gm.ﬁ\ & gada
dﬁ\#ﬁdwdydmc&&dm@&“hi
A giall daala — Aeh 3l 4K - Jualaall aud

i) padldd
mise P (Rl aas Aysean) wsSh s B siall Aaals dol)3l A4S Ao ey Alia Appat sl

¢ Aaglandl) liall pazy e gamlly Samadl s aeill 58 30 (a1 2012, 2011 dely30

ol Al oda claidl 285 (128 ayd Gead Caian) Apalil 5,30 oalaBY) Slal ¢ 4ilisKag Jpaanall

% 100 « % 75 ¢ % 50 « % 25 ¢ jia a5 wa N gl Jaed) sl (e Ziliae il i

LSl Al U gl el ) LN (38 / G oS 90) 43 amsall 3531 (s5innal (16

Ll 285 12 (LuSalgr el ¢ (e palliprans ¢ o585, ASLgis3f) RIS SUI (pm g il 2341

Db Cllae paw o gyl o2a

(JsAS) gyl A3fiall LyiSally el (o + g i JSdre pandh (g0 1

Crmg il Afaal) LSOl el + s g 30w el (3 —2

g il A GASIL il + 4y amsall g il Seal dlandl ApeS (40 % 25 =3

g il Al GHSIL el + 4y amsall g il Saeall dlandl 3peS (40 % 50 —4

g il A G HSIL el + 4y msall g i el el 30eS (0 % TS -5

Gl A3 GESIL el + 4y e all ing il el el £330 % 100 =6

G 5l T LSy el (00 + 4y sl g S ineal) Sl 3eS e % 100 =7

P A il e lgle Juaniall sitill aaf St oS

sl Agpaill Aoyl 5 Jgmnall sa ey n) Aag el An gl gl ciliall apf of W il i (1
o gl Samall drendll gl Balyh Aygiea Balyy fy a8 (LGN 3. Ul Jara 5 Jganal)
Aldlag) Brasall e s dadldl e clalally )Rl @lidy Gl A0 LySally )3l a8
Sl dandlh gl Bl die liiall oded Aygiea Baly) Aot o Jgasll &3 38 108 ((Jg S0
DA lldy cpmsyill Dl LS oyl el s Loy amsall 1Sl (30 % 100 ) 353Y)
S o I sl B elgn (A3l axy 292 90-T75, 75-60 , 60-45) Ao jall cnt gail) g
CleglS 3 B sl

sion 100 Giss 3sSfsnd) e 8 Aysina 5Ly N m Bl ASfiall LSl Cagonl) il 53 (2
Saally 55y sl e IS Jsranay lill Cigas Joamnad Al 55085 bl Qgal) Jsanse

13



Ibrahim, et al.,

Lol el o1y Liae Dnanis dendi o 30 Ll 35l @iy % Jpeanall Jils I 38LYL ofail
5 (i Apgine SR (o) lia S ol A ) i) ey s el ense DA LSSy
100 Janes 5530 daanill 5 comyiill A5l LSOl il 33ny 3 % 75 Jonar g3V dsanil
Clia pliadd dlldy m il skl LESIL ol e o dpns o Loy ompall Bl (e %
el annse NA Fang y2al) 4isSay Jyennal

e % TS (N8 xS 90) 4 el Saal) S GueS (il AlSal I ol
3K I (525 Lan gl 56D LSl upon) el 45 35 A (e el Apel 03
Call Sl Jaae [ 23l Jins Gad ki o Jymad an i il iadd el il S
sl T giaS (gl il (g0 4y gl ianal) el S AL die Ly Ade Joaaial)
el

14



Impact of mineral and bio nitrogen fertilzation on production.....................

sulelb By / B o¢ jo a1el e e (exAwhjod snjjioeg + esus(iselq WhiLIdSOZY + WNo202004Y2 19)oeqojozy) elsioeq Buixi4 2N : g4N
AloAioadsal ‘pay/N By 06 PUB /9 Gy ' 6'ZZ ‘0 = (19A8] N [BJBUIW papUsWWodal) INY % 00} PUe G/' 05' 6z ‘0

B $08°C qe ¢/6°01 B G166 qe 69/ B $0°.L o9 €598 0 + %001
B 0L1°S B Gl gl B 0196 B 678 poq L1'¢ ge 9001 94N + %001
B 00L'V qe v6.°6 B 62c0l B G0'8 gqe ¢g'9 0862 94N + % G.
B 826V oq 1€2°8 B 0¥ 0l oge $6°9 pPoq 68°¢ oge 096 94N + % 09
B ¥68'% ge ¢v9'6 B 1¢8'6 oqe 80°L pPo G¥'C e ¢/'0l 94N + % GC M_AMNNFMMMW
B /20'S 0 /6¥'S B 8/6°01 0 6/¢ oge 20's ge s00lL 94N + 0| uonejwisse
q 80¢’L oq 818 L B 1996 oq g2’V P 9Le B gLl 0 + 0 18N
e Z2/'8 B 0C'L¢ B 0195 qe ¢v'8l e /6'/¢C pPo S¥'.lY 0 + %001
e /9Cl B 0S'LY B 0S'¥S B 20'¢c o9 gz9l B 20'8S 94N + %001
B 2901 B 0l'¥¢ B 0G'8S ge 0¢'0c qe ol'L¢c po G889 94N + % G.
e /0°Cl B 06'8¢ B 0¥'6S ge G661 oqe z99l po G9'8Y 94N + % 09
e /S1) e 0S¢ e 0025 e 5002 5 1970} 59 0445 gaIN_ + oz | AeROOW)
B GlL'yL B 0lL'Lc B 0,709 0 G686 oge /g 0C P CLov 94N + 0 ajel ;%Vw_m
B Gg'¢C B 06°L¢ B 09'8S oq LL'LL 0 /66 ge 09'¢S 0 + 0 dAle|oY
B oC'Yy qe L0°¢l B 966 qe ¢/'9 B 0C'. q 2oL 0 + %00l
B ¢0'. B GGGl B €00l e 088 qe ¢6'v B 20l 94N + %00l
B 88'¥ oq ¢¢Ll B 066 qe 092 B 602 q Gl'. 94N + % G.
B 96’y po 988 B €96 q 16°S o9 61°¢ q 689 94N + % 09
B 9G¥y 0 G/'6 gqe ¢¢'8 q LeS o /1¢ q 169 94N + % G¢ (keppueld,b)
B L¥Y 9 88'¥ q 88/ 0 ¥¢¢ o4 89'¢ 0 6¥'S 94N + 0 MO0, 9kl
q 860 9p 129 o 16'S o6l o 1€l P 29t 0 + 0| umoibdoip
06-G. S/-09 09-Gv 06-G. S/-09 09-Sv

Buimos 1sye sheq Buimos 1sye sheq olg |esouly | sisoeleYyD

UoSesas 102 uosess |10z sjuswijeal] N

SUOSEDS g0z PUE |10Z Ul BUIMOS Ja)je SAep 06 -GZ PUE G/-09
‘09 -G¥ Jo pouad je jueld aziew jo sajnquye [eaibojoisAyd swos uo uaboipu Jo uoljezijiuady olq pue jesaulw Jo 39943 : (Z) 21qel




Impact of mineral and bio nitrogen fertilzation on production.....................

sulelB By / 6 o¢ jo a1el e e (exAwhjod snjjroeg + asus|iselq WhILIdSOZY + WNo20000.Y0 18}0Bqojozy) elseq Buixi4 N : 94N
AloAioadsal ‘pay/N By 06 PUB /9 ' Gy ' 6'ZZ ‘0 = (19A8] N [BJBUIW papUsWWo98)) INY % 00L PUe G/' 05° 62 ‘0

B G699 B 28¢C°S qe ¢ycy qe 8Q9o'¢c qe ¢/'| ge 0586l | 9 9¢'GE B 00299 0 + %00}
B 2879 B gEv'S B ¥8C'Y B 689°¢C e g/l B 08¢C0C | B ¢09¢C B G/'¢oS 84N+ %001
q 06'v9 qe yec's q ¥86°¢C q /8¢'¢C q ¢9'l q 05981 2 ov'Pe B 00'IPS 84N+ %G/
0 0609 99 ve0's J 809¢ 92 /00°¢ 20 /7L 0 Z6'891 2 20Pe q 00°96¥% 84N+ %09
P L.8S g9 9¢6'v po 0lv'e po 868°¢C P yc'L P oY’ val pcoee [ 29 6c/or | AN + % GC
9 0665 O 628V p gglc 9p 089¢C p 8clL P 06°9¥l 9 €pct | 99 GZ¢Ssy | 9AN  + 0
3 00°¢CS 2 0LV 9 188°¢C 9 8¥v'C CRVA N 9 GEVel } O¥'lE SR TAV A4 0 + 0

uosess z10Z

qe 9g'09 B G/¥'S qe y2o'v ge 90¢'¢ oq ¢¥'l 5900091 | B ¥6'CC B G/'o8¥ 0 + %001
qe 1G'6S B €C6'S B €GCY B $2S'¢ B gg'L B 00'6LL | B LOVE B 09°LLS 94N  + %00l
o9 /0°LS B €/8'G ge 9s0'¥ qe 6ce'e qe 1g'L ge 00'LLL | B LO9CEE B 05'60S 94N + %6S.
B GG'G9 q col'y 99 618°¢ oq ¢gLl'e po gL po gZ'6¥l | 9 95°0¢ B 05'88Y 894N + % 0S
qe 2909 oq €95'Y PO vi¥'E po 8G.'¢C P ocl P 00'9gl | 9 6€'8C B 0S'6.¥ 94N + %S¢
qe 20'L9 PO 996°¢ P G90°¢ P Ll¥e ® 00l ® gzell | 9 velc q 0Svly 894N+ 0
0 ¥6'CS p ces’e ® glsc ® 888'l 4280 } GC'Z6 SRVA AeTd 0 GgZ'lse 0 + 0
uosess 1102 { + |eJoulpy
1910]S Jeg urels (Reppueld/b) ®) ®) Jesjsureid sjiuiess N

xapul doiD Aujige BuipisiA ue|d; 1yBlam 10 .o.Z

(uoy) pay/ pIvIA ulelb anneey | piolA ulels | uieib-qQ1 sia)oeleyn

SUOSESS Z10Z PUE | |0z bulinp aziew Jo sjusuodwod pjalA pue pjalA uo uaboijiu Jo UOIJeZI[IM3) Olq PUE [eJaull Jo 199113 :(¢) S1qel



sulelb By / B o¢ jo a1el e e (exAwhjod snjjioeg + esus(iselq WhiLIdSOZY + WNo202004Y2 19)oeqojozy) elsioeq Buixi4 2N : g4N
AloAioadsal ‘pay/N By 06 PUB /9 ' Gy ' 6'ZZ ‘0 = (19A8] N [BJBUIW papuUsWWodal) INY % 00L PUe G/' 0G' 6z ‘0

6181 8¢y )40} 1] VA olve 0 00¢ 0G/9 0 + %00l
GG8'L 0,09 Zgle 0cle olve ol 00¢ 2069 84N + % 001
6¢l’L 9¢'8¢e 269¢ Svoc olve ol Gce 1E€9 84N + %Gl
2091 8C°G¢ 801¢ 0.6¢ olve ol 0sl 8¢S 84N + %0S
16671 8¢'81 Lc6l S6ve olve ol <72 ccys 84N + %G
oor’'L 8Y'6 y6S1 0cve olve ol 0 ¥10S 84N + 0
evel - 0lL1 olve olve 0 0 08sy 0o + 0

uosess z10Z

1991 16 9/.¥¢ 1] VA olve 0 00¢ 9819 0 + %o00l
cLl'L 9098 €8¢ 0cle olve ol 00¢ €659 894N + % 00l
601 9¢'9. ¥84¢c Svoc olve ol Gce 6¢c9 84N + %6G.
[RAN 68'¥9 yaec 0.6¢ olve ol 0sl ¥28s 84N + %09
9lv'L 60°9Y Go91 S6ve olve ol <72 091§ 84N + %S¢
cce’l €0'8¢ oLl 0cve olve ol 0 ccsy 84N + 0
Geo'L - ccl olve olve 0 0 A%1% 0o + 0

uosess 102

(1800 493/ 0 oig [BIBUIN
wingel 4o3) % (Pay/do3) |ejol S1S09 JaY10 (Pay/dD3)
uinjal |ejo} slaz||iue) N plaIA
opesison |, abueyn uinjal }JaN - JO uInjal |ejo |
/ Woueg . (Pay/dD3) uononpoud o s}sod |ejo

Ibrahim, et al.,

SUOSESS Z|0Z PUE ||0Z Ul USDOJJU JO UOIEZI|I}I9} Olq PUE |BJOUIW 8} Aq PIJOdJJE SE JZIel JO UOHEN(EAS DIWLIOUO0DT : (f) S|qEL






