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ABSTRACT

Maintaining soil fertility and the use of plant nutrients in sufficient and balanced amounts is one of the key factors for increasing
crop yield and decreasing adverse environmental effects and pollutions arising from nonpoint fertilizer usage. Two field experiments
were conducted during the summer and winter seasons at experiment at station of EL-Nubaria area EI-Behira Governorate, Egypt. The
aim of this study was to compare the effect of different rates and forms of nitrogen fertilizer, i.e., ammonium sulphate (20.6% N),
ammonium nitrate (33.5% N), and Enciabien, 40% N (slow-release) with or without inoculation by (plant growth promoting
rhizobactteria) (PGPR) on yield and nutrients concentrations of maize and wheat plants as well as soil fertility of calcareous soil and
enzyme activity. Three sources of nitrogen fertilizer were applied as hand broadcast on the soil surface at three rates (50, 75 and 100 %)
from recommended doses of minerals nitrogen (60, 90 and 120) and (40, 60 and 80) Kg N for maize and wheat plants. The obtained
results showed that there were significant effects on grain and straw yields, as well as nutrients concentrations of both maize and wheat
plants due to N sources and rates. In general, Enciabien gave higher grain and straw yields in both maize and wheat crops than
ammonium sulfate and ammonium nitrate. Data indicated that rate (100%) from recommended doses increased significantly yield and
nutrients concentrations than other N doses. The present results focused highlight on the practical importance of adequate N fertilization
and different rates of N source on (grain and stover) yields and (grain and straw) yields in maize and wheat crops and suggest that
Enciabien application at (100%) N from recommended doses will be about adequate to meet crop N requirements. The obtained results
indicated that the concentration of N, P and K in (grain and stover); (grain and straw) of maize and wheat plants were clearly
significantly higher under the application of Enciabien fertilizer followed by ammonium sulphate and lately ammonium nitrate. On the
other hand, plants received Enciabein at rate of (100%) N from recommended doses showed significantly effect on Fe, Mn, Zn and Cu
concentration than those received ammonium sulphate or ammonium nitrate fertilizer at the same rate. The residual nitrogen in the soil
was significantly increased with application of nitrogen fertilizer. It was noted that plots that received (100%) N from recommended
doses significantly retained more nitrogen and was higher by 12.3 and 5.9%, respectively than application rates of (50% and 75%) N
from recommended doses. It is worthy to notice that ammonium sulphate yielded the highest values of soil available nitrogen than
ammonium nitrate and Enciabein. But, the residual phosphorus and potassium in the soil were significantly decreased with increased
application rate of nitrogen fertilizer. The results indicated that the use of ammonium sulphate surpassed the ammonium nitrate and
Enciabein in increasing soil available phosphorus and potassium. The available concentration of Fe, Mn, Zn and Cu in soil significantly
increased with different N rates application. While the application of ammonium sulphate fertilization caused higher relative increase in
available concentration of Fe, Mn, Zn and Cu compared to ammonium nitrate or Enciabein. Inoculation with PGPR caused relative
increase for grain and stover yield of maize which recorded 3.93 and 0.97% for grain and 4.9 and 1.7% for straw yield of wheat. The
available macro and micro-nutrients in soil after harvesting both maize and wheat crops were increased with PGPR inoculation.
Keywords: Nitrogen, source, rate, PGPR inoculation, maize, wheat.

INTRODUCTION amount of protein, amino acids, protoplasm, and
chlorophyll formed. Moreover, it influences cell size, leaf

area, and photosynthetic activity (Namvar and Khandan,
2015). Best nitrogen management practices play an
important role in increasing crop productivity. Best
nitrogen management practices minimize N losses and
increases N availability for crops which increase nitrogen
use efficiency and reduce negative impacts of N on the
. . . environment, N use efficiency (NUE) decreases with
used as forage to feed animals. Malze \.N'th Its Iarge number increase in N rate and the NUE was higher with application
of cultivars and dn‘fer_ent maturity perlods has wider rande  of ammonium sulfate over ammonium nitrate and urea
of tolerance to different environmental conditions (Amanullah, 2016)

(Purseglove, 1972). Wheat is considered a major cereal ’ X
crop in the world in respect of the cultivated area and total
production. It provides an almost 20% of food calories for
people in the world as well as in Egypt. Increasing wheat
production as the ultimate goal to reduce the wide gap
between production and consumption. Wheat cultivars
differed in growth characters, yield and its components
(Ahmed et al., 2009).

Nitrogen is the most important nutrient supplied to
most non-legume crops, including corn. The most
important role of N in the plant is its presence in the
structure of protein and nucleic acids, which are the most
important building and information substances of every
cell. In addition, N is also found in chlorophyll that enables
the plant to transfer energy from sunlight by
photosynthesis. So, N supply to the plant will influence the

Maize (Zea mays, L.) is a member of the family
Poaceae. It was originated in Mexico where its oldest
known ears could be traced back to about 7000 years ago.
In world production, maize is ranked as the third major
cereal crop after wheat and rice. The crop has a wider
range of uses. These uses include the following: human
food, industrial processed food production of starch and

The efficiency of nitrogenous fertilizers use can be
increased through using slow-release nitrogen fertilizer,
which potentially reduces nitrogen losses either by
leaching or volatilization of ammonia and also provide a
constant supply of adequate nutrients through the roots
(Diez et al., 1994). The extended period of nutrient release
may also reduce the need for frequent fertilizer
applications, thus reducing labor expenses (Maynard and
Lorenz, 1979). It is known that slow-release N fertilizers
are excellent alternative to soluble fertilizer. Nutrients are
released at a slower rate throughout the season and the
plants are able to absorption most of the nutrients without
waste by leaching under sandy soil conditions. In this
concern, El-Kramany (2001) found that the use of slow-
release N fertilizer gave the highest grain yield per plant,
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grain yield per unit area and grain protein content
compared to the other N sources in sandy soil.

The aim of the present study was to evaluate the
response of maize and wheat plants to different sources and
rates of N fertilizer as well as soil fertility and enzyme
activity after harvesting under inoculation with or without
PGPR (plant growth promoting rhizobacteria).

MATERIALS AND METHODS

The experiment was carried out in the Agricultural
research station of EL-Nubaria, El-Behira Governorate,
which is located in the North Western of Egypt.
(longitudes 30° 10" and latitudes 30° 527), during the
growing summer and winter seasons 2015/2016. Chemical
and physical analyses of the soil (0-30 cm), were
Tabulated in Table (1).

Table 1. Some chemical and physical properties of soil
under investigation.

Properties Value Properties Value
Sand (%) 54.0 Available micr-onutrient (mg kg
Silt (%) 16.0 Fe 11.4
Clay (%) 30.0 Mn 8.2
Texture Sand clay loamy Zn 0.85
SP 312 Cu 0.61
CaCOs (%) 416 Soluble ions (mmolI™?)
EC (dS/m) 3.44 Ca™ 95
pH 8.12 Mg™* 8.0
O.M (%) 1.14 Na* 13.6
Available macro-nutrients(mg kg*) K* 144
N 63.2 HCO3 35
P 142 Cr 243
K 370.5 SO, 4.74

The concurrent studies were conducted to evaluate
maize and wheat response to different sources and rates of
mineral N fertilizers under inoculation with or without
PGPR (plant growth  promoting  rhizobacteria)
(Azospirrilum spp). The treatments were arrangement on
split plot design with three replicates; N fertilizer source as
the main plot and N rates as the sub-plot. Seeds of maize
and wheat were coated with 20% arabic gum as an
adhesive and inoculated with 7 gram inoculation with
PGPR including 10" alive and active bacteria before
planting.

The different sources and rates of nitrogen fertilizer,
i.e.,, ammonium sulphate (20.6% N), ammonium nitrate
(33.5% N), and Enciabien, 40% N (slow-release) with or
without inoculation by (plant growth promoting
rhizobactteria) (PGPR); were applied at three rates of (50,
75 and 100 %).from recommended doses of minerals
nitrogen (60, 90 and 120) and (40, 60 and 80) Kg N for
maize and wheat plants; the amount applied of different N
fertilizer source, i.e., were (292.7, 439.0 and 585.4) &
(1951, 292.7 and 390.2) from ammonium sulphate (20.6%
N); (179.1, 268.7 and 358.2); (119.4, 179.1 and 238.8)
form ammonium nitrate (33.5% N) and (125.0, 187.5 and
250.0) and (83.3, 1250 and 166.7 Kg fed') from
Enciabien, (40% N) for maize and wheat plants
respectively.

Different nitrogen sources were addition at two
equal doses; the first 30 days from sowing and the second
at 25 days after the first addition. Phosphorus fertilizer, in
the form of Super phosphate (15% P,0s), was applied at

with soils preparation at the rate of 147 kg P,Os fed™
Potassium fertilizer was added as potassium sulphate (48%
K,0) at the rate of 50.40 kg K,O fed™ with the second dose
of N fertilizer.

Maize (Zea mays L.) plants varieties triple hybrid,
321 was the preceding summer crop. Seeds of maize sown
on 4 * week of July 2016. Each plot consisted of 4 rows,
3.5 m long, 0.3 m width and 0.6 m between rows, giving a
plot area of 10.5 m?. Seeds were sown in hills, 20 cm apart.
Each row contained 15 plants after thinning to one plant
per hill. At the end of the experiment (120 days), maize
plants were harvested; random samples were taken for
analysis. Wheat (Triticum aestivum L.) plants varieties
Sakha 69 was the winter crop was sown on the 3rd week of
November 2016/2017. Plots of the same area of 10.5 m2
were used. After harvesting maize plants, soil surface was
flattened in all plots. At the end experiment (180 days),
wheat plants were harvested. Random samples from the
middle area of each plot were taken (one m? per plot) from
all the treatments to determine plant grain yield fed™ (ton)
and straw yield fed™ (ton) were determined from the whole
area of experimental units for the yield determined and
then converted to yield per fed. Three random plants per
plot from all the treatments thoroughly washed with tap
water followed by distilled water, dried in an oven at 70°C
for 72 hrs and grounded in stainless steel mill. The fine
ground was prepared as half gram of dry matter was wet
digested by using a mixture of sulphuric and percloric
acids (HCIO4+H,S0,) acids according to the procedure of
Benton (2001).and ICARDA (2013).

Surface soil samples (0 — 30 cm) were collected
after harvesting the plants, air dried, ground, good mixed,
sieved through a 2m sieve and analyzed for some chemical
and physical properties. According to ICARDA (2013), the
following measurements and determinations were made:
particle size distribution was carried out using the pipette
method; electrical conductivity values of soil paste by
using electrical conductivity meter model WTW Series
Cond 720; soil pH values in soil suspensions (1:2.5) by
using pH meter model WTW Series pH 720; soluble
cations and anions were carried out in soil samples
determinations were made based on the methods described
by AOAC (1990); Available nitrogen in soil was extracted
using 2 N KCI as an extractable solution with the ratio of
(5gm soil to 50 ml KCI); Available (K, P, Fe, Mn, Zn, and
Cu) were extracted according to the method of Soltanpour
and Schwab (1991). Available nitrogen in soil and plants
were determined by using Automatic micro Kjeldahe
Vapodest 30S according to AOAC (1990). Soluble Na and
K in soil; available K in soils and total K in plant were
determined by flame photometer as described by ICARDA
(2013). P, Fe, Mn, Zn and Cu in soils and plants were
determined according to Environmental Protection Agency
(EPA, 1991) using Inductively Coupled Plasma (ICP)
Spectrometry (Ultima 2 JY Plasma). The activity of urease
was measured by the method of McGarity and Myers
(1967) and dehydrogenase activity was measured by the
method of Casida (1977). Statistical analysis was
performed according to Snedecor and Cochran (1980).
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RESULTS AND DISCUSSION

I. Grain and stover of maize plants as affected by rates
and sources of nitrogen with or without inoculation.

Grain yield is the main target of crop production.
Data in Table (2) showed that, the grain yield of maize was
significantly affected by both N application source and
rates. N rates significantly increased the grain yield. The
grain yield varied between 3.94 T.fed* with application 50
kg N fed! as ammonium nitrate and 5.62 T.fed® at
application of 100 kg N fed as Enciabien. A similar trend
was showed across N rates has been reported by Zeidan et
al. (2006). Data obtained was in agreement with Lawrence
et al. (2008) who reported that grain yield increased with
increasing N rates.

Data obtained indicated that, the percentages of
relative increase for grain and stover yield of maize were
(22.38 and 8.55%) and (9.85 and 4.25 %) with application
of rate of 100% compared with 50% and 75% N from
recommended dose, respectively. Sampath et al. (2013)
revealed that stover vyield in maize increased with
increasing N addition rate. The highest production for grain
and stover yields for different N sources as deciding order
Enciabein > ammonium sulfate > ammonium nitrate. The
percentages of relative increase were 6.94 and 11.38% for
grain yield with application of Enciabein compared with
ammonium sulfate and ammonium nitrate, respectively.
While application of Enciabein recorded relative increased
3.93 and 5.85 % compared with ammonium sulfate and
ammonium nitrate for the stover yield, respectively. The
interaction between nitrogen source and nitrogen rate is
indicated that the increase in N rates increased grain and
stover yield of maize with using different N sources;
highest increase for grain and stover yields were of maize
at application rate of 100% N from recommended dose
were (5.62 and 6.92 t fed™) for Enciabein; (5.15 and 644 t
fed™) for ammonium sulfate and (5.3 and 6.31 t fed™) for
ammonium nitrate. The percentages of relative increase for
grain and stover yields were (5.51, 6.57 and 8.37%) and
(143, 3.35 and 6.64%) for fertilizes by Enciabein at
application rates of (50, 75 and100%) N from
recommended dose compared with ammonium sulfate; as
well as were (10.20, 9.15and 10.44%) and (2.85, 4.83 and
8.17%) compared with ammonium nitrate respectively. In
soils calcareous in nature, ammonium sulfate because of its
free sulfur content, could be the most beneficial N-fertilizer
in terms of soil improvement, higher crop growth, increase
in number of leaves plant™, mean single, leaf area plant™
and more dry matter partitioning to leaves. According to
Amanullah et al. (2014) ammonium sulfate is the best N-
fertilizer source which contains frees sulfur and had many
potential agronomic and environmental benefits over
ammonium nitrate. The higher transportation charge of
ammonium sulfate is also more than ammonium nitrate.

I1. Grain and straw yields of wheat as affected by rates
and sources of nitrogen with or without incubation.

Data in Table (2) showed that the grain and straw
yields of wheat was significantly affected by both N
application source and rates. The grain and straw yield of
wheat varied between 2.80 and 3.83 t fed * with application
rate of 50% N from recommended dose as ammonium
nitrate and from 3.52 to 4.70 t fed* with application of

(100%) N from recommended dose as Enciabien. The
percentages of relative increase were (20.33 and 11.94%)
and (1790 and 11.3%) for grain and straw yields
respectively, with application rate of (100%) N from
recommended dose compared with (50 and 75%) N from
recommended doses, respectively. This may be attributed
to the favorable effect of the recommended mineral N
fertilizer rate on the metabolic processes and physiological
activates of meristimatic tissues, which are responsible for
cell division and elongation in addition to formation of
plant organs (El-Kramany, 2001). Also, application of
Enciabein gave higher productivity for grain and straw
yields of wheat plants competed with ammonium sulfate
and ammonium nitrate. The deciding order for different
nitrogen sources were as the following Enciabein >
ammonium sulfate > ammonium nitrate.

The percentages of relative increase for application
of Enciabein were (4.96 and 10.52%) and (4.59 and
9.10%) for grain and straw yields compared with
ammonium sulfate and ammonium nitrate, respectively.
The increases in plant dry weight due to the application of
Enciabien form might be due to the role of nitrogen for
increase in the bio synthesis of plant hormones or ouxenes
such as indol acetic acid (IAA) or Gibberellins (GA3)
which increase both cell division and elongation in cell
internodes resulted in an increase for plant height. Similar
results were reported by Kolhe and Mittra (1989); Zhang et
al. (1998) and El-Kramany (2001) showed that slow-
release urea increased wheat yields by 18.3-27.8% and
increased rice vyields compared with common urea.
Application of 100 kg N/fed as Enciabien gave the highest
grain and straw yields with a significant difference than
those produced by 50 or 75 kg N fed™. (Hanan Taha,
2008.and Metwally et al., 2011).

The interaction between N sources and rates had
significant effects on grain and straw yields of wheat,
indicating that the grain and straw yields of wheat were
increased to maximum level with Enciabein applied at rate
of (100%) N from recommended dose fed™ the highest
grain and straw yield were (3.74 and 4.91 t fed™) with
applied Enciabein and (3.61 and 4.78 t fed™), with applied
ammonium sulfate; and were (3.39 and 4.56 t fed™), with
applied ammonium nitrate, respectively. The percentages
of relative increase were (4.30, 5.65 and 4.86 %) for grain
yield and (4.56, 6.84 and 2.58 %) for straw yield, with
application of Enciabein at rates of 50, 75 and100 kg N
fed* compared with ammonium sulfate at the same rate,
respectively; As well as (6.87, 10.69 and 10.0%) and (9.74,
7.75 and 6.49%) in grain and straw yields with used
Enciabein fertilizer, compared with ammonium nitrate at
the same rate, respectively.

Finally, data recorded that, yield of maize and
wheat was significantly affected by PGPR application. The
percentages of relative increase were 3.93 and 0.97% for
grain and stover yields of maize which were 4.9 and 1.7%
for grain and straw yield of wheat with application of
PGPR compared with that without inoculation treatments,
respectively. These results could be due to the effect of bio-
fertilizers on biological nitrogen fixation, production of
growth hormones (auxin) and secretion of antibiotics
leading to the development of root systems, which
increased the vegetative growth and yield. These results

339



Sherif, A. E. A. etal.

obtained were similar to the results of Cavender et al.
(2003). They reported that bio-fertilizers when added with
nitrogen fertilizers increased the plant's component
functions and biological functions of maize plant by

activating the soil's useful microorganism activities and
persistent feeding of mineral elements especially nitrogen
for the plant.

Table 2. Effect of different nitrogen fertilizer sources and rates on some yield parameters of maize and wheat
plants under inoculation with or without PGPR.

PGPR Source The percentage of _ Maize _ - Wheat _

A) of N recommended doses  Grain yield Stover yield Grain yield Straw yield
(B) © (T fed™)

50% 417 5.93 2.88 3.90

75% 4.82 6.24 3.20 411

(NH4),SO. 100% 5.15 6.44 361 478

Mean 4.71 6.20 3.23 4.26

50% 3.94 5.81 2.79 3.69

s . 75% 4.74 6.12 2.99 4.06

With inoculation NH;NO; 100% 503 6.31 339 456

Mean 4.57 6.08 3.06 4.10

50% 431 5.98 297 4.07

Enciabien 75% 5.04 6.45 331 443

100% 5.62 6.92 3.74 491

Mean 4.99 6.45 3.34 4.47

50% 3.89 5.82 2.69 3.84

75% 4.57 6.16 2.98 4.06

(NH4)SO, 100% 5.03 6.36 343 4.67

Mean 4.49 6.11 3.03 4.19

50% 372 5.77 2.63 3.63

Without NH,NO 75% 4.39 6.09 2.86 4.03

inoculation 4T 100% 4.92 6.28 3.27 451

Mean 4.34 6.05 292 4.06

50% 4.22 5.94 2.85 4.04

Enciabien 75% 5.01 6.38 3.24 4.34

100% 5.49 6.79 3.66 4.79

Mean 4.91 6.37 3.25 4.39

LSD at 0.05

B 0.61 0.24 0.21 0.53

AxB 0.51 0.20 0.18 0.45

C 0.59 0.39 0.29 0.60

AxC 0.49 0.33 0.24 0.50

BxC 0.54 0.37 0.27 0.55

AxBxC 0.70 0.47 0.35 0.72

I1l. Effect of N-rates on macro and micro-nutrients
concentration in grain and stover of maize plant.

The obtained data in Table (3) showed that
increasing nitrogen fertilizer rates led to a significant
increase in N, P and K concentration in grain and stover
yields of maize plant. These results may be due to the role
of nitrogen in stimulating building of amino acids and
growth hormones. This is turn into positively effect on cell
division and enlargement; also nitrogen fertilizer may be
promoting change in mineral composition of plant Mengel
and Kirkby (1982). Application nitrogen fertilizer at
(100%) N from recommended dose fed™ gave the highest
values for N, P and K concentration by grain and stover of
maize crop.

Furthermore, data in Table (3) showed also when
applied N at 120 kg N fed™ significantly increased N, P
and K concentration for grain and stover yield of maize
crop then 60 and 90 kg N fed ™ fertilizer. These results may
be due to the variation of level of nitrogen which it reflect
that a higher absorption of nitrogen by maize plant from
soil. Generally, the highest value of N, P and K
concentration resulted when application of 120 kg N fed™*
fertilizer whereas, the lowest value when application of 60

kg N fed™. The relative increasing of N, P and K
concentration due to application of 120 kg N fed™ over 60
and 90 kg N fed™ were (18.28, 10.84 and 22.19%) and
(13.43, 4.82 and 10.93%) in grain of maize compared with
60 and 90 kg N fed™ ,while were (24.15, 417.14 and
24.17%) and (11.76, 9.52 and 16.11%) compared with the
same rate kg N fed™ in stover of maize plants, respectively.

The obtained data in Table (3) showed that
inoculation with PGPR led to a significantly increase in N,
P and K concentration in grain and stover yield of maize
plant. The relative increasing of N, P and K concentration
in grain and stover of maize yields, due to application of
PGPR were (5.46, 4.15 and 6.07 %) in grain and (8.52,
2.07 and 2.11%) in stover compared with un-inoculation
with PGPR of maize plants, respectively. The results are in
harmony with those obtained by Meshram and Shende
(1993) who suggested that PGPR increases root surface
area and thus promotes intake of N, P, K and other
nutrients and also water and consequently above ground
part weight of plants.

Data in Table (3) showed that the effect of
application of different sources and rates of nitrogen on the
concentration of Fe, Mn, Zn and Cu in grain and stover of

340



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 10 (6), June, 2019

maize crop. The relative increases may be due to
application of 120 Kg N fed™ over 60 and 90 Kg N fed™.
The relative increase of Fe, Mn Zn and Cu were (22.90,
20.97, 18.55 and 34.34%) and (13.59, 8.36, 8.81 and
15.85%) in grain and (20.88, 23.89, 22.54 and 28.33%)
and (12.55, 10.68, 11.25 and 15.15%) in stover compared
with (60 and 90 kg N fed™), respectively.

IV. Effect of N-sources on macro and micronutrients

concentration in grain and stover of maize plant:

Data in Table (3) showed that the values of N, P
and K concentration in grain and stover of maize plants
were generally significantly affected by different sources
of N. The higher values of N, P and K concentration in
straw and grain yield were found when application of
Enciabein was used than the other forms of N. It was found
that application of Enciabein gave higher values than
ammonium sulphate and ammonium nitrate in decreasing
order. These results may be attributed to the influence of
such N sources on plant growth. Our results are in
harmony with those obtained by Kumar et al. (1986). Also,
it might be due to high exchange capacity of plant roots
supplied with N fertilizer in building metabolites which
might contribute much to increase the dry matter yields and
nutrients uptake by plants. In general, the recent maize
production practices involve using balanced amount of N,
P and K for optimum yield and quality. This result may be
due to the regulation of nutrient release and enhancement
the nitrogen use efficiency by plants with slow-release N
fertilizer than uncoated fertilizer and subsequently
reducing-N leaching losses and provide a constant supply
of nutrients to the roots (El-Aila et al., 2001). Similar
results were obtained by Abd El-Hameed (2002) and
Ahmed et al. (2009).

The relative increases for N, P and K concentration
in grain and stover fertilized by use Enciabein was more
than ammonium sulphate it were (7.69, 1.24 and
13.42%);and (16.65, 14.15 and 9.49%), as well as were
(14.62, 559 and 21.09%) in grain (19.70, 16.04 and
14.46%) in stover, compared with ammonium nitrate,
respectively. On the other hand, plants fertilized by
Enciabein showed significantly higher of Fe, Mn Zn and
Cu concentration in maize plant than those fertilized by
ammonium sulphate or ammonium nitrate fertilizer, this
may be due to increase in utilization coefficient of
Enciabein as a source of nitrogen form. Also, Enciabein as
the nitrogen source may promote changes in the mineral
composition of plant. Generally, the highest content values
of Fe, Mn Zn and Cu in maize plant which were obtained
by using Enciabein followed by ammonium sulphate and
ammonium nitrate in decreasing order.

The relative increases of Fe, Mn Zn and Cu content
for applied Enciabein were (22.54, 14.55, 14.88 and
21.32%) in grain of maize yield and were (7.00, 6.86, 6.89
and 12.61%) in stover yield compared with ammonium
sulphate and were (27.91, 21.08, 21330 and 24.81%) in
grain of maize yield and were (11.80, 10.93, 11.33 and
17.51%) in stover yield compared with ammonium nitrate
respectively. The use of Enciabein fertilizer gave the
highest concentration of Fe, Mn, Zn and Cu in grain and
stover of maize crop This may be due to the superiority of
Enciabein as nitrogen form in grain and stover yields might
be ascribed to increase in the studied components of grain

and stover yields, moreover, applying ammonium nitrate
gave the lowest values. This result could be explained by
the promotive effect of Enciabein on maize growth which
consequently enhanced its ability to nutrients uptake.
Similar results were obtained by Murillo et al. (1992). On
the other hand, Sarhan et al. (2004) stated that the
application of all nitrogen forms caused an increase of Zn
concentration in leaf tissues, but this increase was not
significant with zinc. This may attributed to the dilution
effect which decreased Zn concentration in the leaf tissues.

Data in Table (3) showed the effect of PGPR
application on the concentration of Fe, Mn, Zn and Cu in
stover and grain of maize crop. The relative increased of
Fe, Mn Zn and Cu concentration due to application of
PGPR were (7.84, 6.10, 5.31 and 4.14%) and (3.92, 4.47,
7.67 and 5.84%) for grain and stover of maize plants
respectively; compared with that un-inoculation with
PGPR,.
11V. Effect of interaction between rates and sources of

nitrogen application on macro and micro-
nutrients concentration in grain and stover of
maize plants.

Data presented in Table (3) showed that the
interaction between application of nitrogen rates and
sources was significantly affected N, P and K
concentration in maize plant. The addition of Enciabein at
rates of 50, 75 and 100% N from recommended dose
increased N, P and K concentration than the addition of
different sources of each applied N rate. The average
increase for macro-nutrients in grain and stover of maize
plant with use Enciabein compared with the addition of
ammonium sulphate fertilizer were (12.29, 7.39 and
4.08%) and (14.35, 20.51 and 14.78) for N; (1.96, 3.64 and
3.45%) and (15.63, 14.29 and 12.82) for P and (9.20, 12.50
and 17.21%) and (2.73, 3.66 and 18.79) for K, When rates
add (50%; 75% and 100%) N from recommended dose
respectively; as well as the average increases at the same
rates for Enciabein compared with the addition of
ammonium nitrate fertilizer, were (14.71, 12.79 and
14.73%) and (16.59, 23.81 and 13.40) for N (5.88, 7.27
and 8.62%) and (12.50, 14.29 and 17.95) for P and (12.64,
21.50 and 27.87%) and (14.85, 5.92 and 15.77) for K,
respectively. It could to be that the result emphasized the
superiority of Enciabein fertilizer than other treatments,
further more N plays a vital role in nutrition and
physiological status in plants and unique among the
mineral nutrients that absorbed as NO5; and NH, ions.

The addition of Enciabein at rates of (50, 75 and
100%) N from recommended dose increased micro-
nutrients than the addition of different sources for each N
rate. The average increases for (Fe, Mn, Zn and Cu) in
(grain) and (stover) with addition of Enciabein compared
with addition of ammonium sulphate, were (22.13, 15.10,
18.48 and 18.18%); (7.96, 12.03, 6.98 and 11.83%) at
addition rate of (50%) N from recommended dose, as well
as at addition rate of (75%) N from recommended dose
were (23.03, 15.64, 12.88 and 25.56%) and98.95, 5.59,
4.76 and 10.50%); while at addition rate of (100%) N from
recommended dose were (22.44, 13.08, 13.64 and 19.61)
and (4.46, 3.86, 8.67 and 14.87), respectively. As well as
the average increases for (Fe, Mn, Zn and Cu) with use
Enciabein as compared with the addition of ammonium
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nitrate at the same rates (50, 75 and 100%) N from
recommended dose were (28.62, 21.78, 25.08 and
18.18%); (26.75, 22.13, 20.25 and 26.67%) and (27.01,
16.30, 15.34 and 20.59%), for grain and were (10.50,
12.83, 10.91 and 13.44%); (12.38, 8.90, 8.41 and 13.24%)
and (8.16, 6.01, 11.28 and 20.07%) for stover, respectively.
These results are attributed to changes in pH when
ammonium N is absorbed, plants release protons causing
the growth media to be more acidic and nutrient

availability media is increased These results are in
agreement with those obtained by Darwish (1998) and
Gupta and Polalia (1991) who stated that ammonium,
sulphate fertilizer was more effective in increasing the
maize yield, Fe and Mn contents and its uptake by plants.
The rhizosphere acidification from nitrogen supply as well
as of the plant factors (enhanced net excretion of protons or
organic acids) are of particularly importance for acquisition
of Fe, Zn and Mn in alkaline soils (Wenming et al., 2001).

Table 3. Effect of different nitrogen fertilizer sources and rates on macro and micro-nutrients content of maize
stover and wheat straw under inoculation with or without PGPR.

N The Maiz grain Maiz stover
PGPR percentageof N P K Fe Mn Zn Cu N P K Fe Mn Zn Cu
(A) Sources recommended
(B) doses (C) (%) (mg kg™) (%) (mg kg™)
50% 248 025 041 4870 3540 1270 280 115 016 168 190.60 57.90 29.40 9.70
(NH4),S0 75% 263 027 047 5290 4020 1480 340 141 018 179 21200 64.80 3230 11.70
2o 100% 318 028 051 6170 4460 1540 420 150 020 235 236.00 7040 37.50 14.20
Mean 276 027 046 5440 4010 1430 350 135 018 161 21290 6440 33.10 11.90
50% 240 024 038 4460 3300 1150 270 093 013 160 169.00 4800 24.80 8.00
With NH.NO 75% 246 026 042 5040 37.80 1330 340 098 015 169 18470 5790 29.10 9.70
inoculation 4T 100% 279 027 045 5980 4200 1500 410 120 017 184 21800 66.20 31.80 11.20
Mean 255 026 042 5160 3760 1330 340 104 015 171 190.60 5740 28.60 9.60
50% 270 027 046 6280 4160 1570 340 092 014 140 16540 4760 2340 8.00
Enciabien 75% 283 029 054 7040 4920 1690 460 09 015 166 179.00 5580 28.00 9.40
100% 327 031 064 8160 51.70 1830 520 1.18 0.16 194 210.00 64.70 30.70 10.60
Mean 293 028 054 7160 4750 16.90 440 102 015 167 18480 56.00 2740 9.30
50% 223 025 038 4490 3320 1200 260 108 016 162 18640 54.30 26.50 8.90
(NH4),S0 75% 251 026 044 5040 3910 1360 330 1.32 017 176 209.00 62.10 30.70 10.20
24 100% 294 028 050 5860 4180 1500 400 141 019 228 23080 6940 3520 12.70
Mean 256 026 044 5130 3800 1350 3.30 127 017 189 20870 6190 30.80 10.60
50% 218 024 038 4120 3020 11.20 270 115 016 168 19060 57.90 29.40 9.70
Without NH.NO 75% 238 025 040 4790 3540 1270 320 141 018 179 21200 64.80 32.30 11.70
inoculation 4T 100% 265 026 043 5340 4120 1480 400 150 020 235 236.00 7040 37.50 14.20
Mean 240 025 040 4750 3560 1290 330 135 018 161 21290 6440 33.10 11.90
50% 267 024 041 5740 3920 1460 320 093 013 160 169.00 4300 24.80 8.00
Enciabien 75% 272 026 050 6380 4480 1570 440 098 015 169 18470 5790 29.10 9.70
100% 311 027 058 7350 47.70 16.90 500 120 017 184 21800 66.20 31.80 11.20
Mean 283 026 049 6490 4390 1570 420 104 015 171 190.60 5740 28.60 9.60
LSD at 0.05
B 0.10 0.001 0.014 256 1.49 0.55 0.26 0.001 0.001 0.001 6.33 224 091 0.39
AxB 0.08 0.001 0.001 2.17 126 047 022 0.001 0.001 0.001 535 189 0.76 0.33
C 0.06 0.001 0.001 238 1.61 0.54 0.26 0.045 0.014 0.045 398 3.66 1.64 0.43
AxC 0.05 0.001 0.001 2.01 136 045 022 0.038 0.001 0.038 337 3.09 138 0.36
BxC 0.06 0.001 0.001 221 149 050 024 0.042 0.001 0.042 369 339 152 040
AxBxC 0.08 0.002 0.002 286 193 0.65 0.31 0.054 0.002 0.054 478 439 197 0.52

I1V. Effect of N-rates on macro and micro-nutrients
concentration in grain and straw of wheat plant:

It was observed that Table (4), a positive effect was
recorded concerning application of 100% N from

The obtained data in Table (4) showed that N, P and
K concentrations in grain and straw exhibited progressive
increases in response to the increasing N rates application.
These results may be due to the role of nitrogen in
stimulating the build of amino acids and growth hormones.

In this concern Fayiad (1989) reported that
increasing N rates caused an increase in P concentration and
uptake by wheat plants. Furthermore, application of (100%)
N from recommended dose caused significantly increase in
N, P and K concentration in grain and straw yields of wheat
crop then (50 and 75%) N from recommended dose kg N
fed™ fertilizer These results agreement with (Anfinruda et
al., 2013 and Tamado et al., 2015) who reported that there
was a significant response in N, P and K % to increasing
nitrogen rates.

recommended dose, which gave the highest values in N, P
and K concentration by wheat plants. The relative increases
of (N, P and K) and (Fe, Mn Zn and Cu) concentration due
to application rate of (100%) N from recommended dose
over (50 and 75%) N from recommended dose were (40.48,
30.37 and 20.71%) and (19.65, 19.35. 15.20 and 27.59%)
compared with (50%) N from recommended dose, while
they were (7.77, 16.56 and 9.84%) and (4.45, 5.53, 7.69 and
19.31%) compared with (75%) N from recommended dose
in grain of wheat plants, respectively. As well as the
corresponding values of the increases in straw of wheat plant
were (16.07, 29.27 and 13.27%) and (11.99, 20.91, 24.86
and 13.73%) compared with (50%) and (6.17, 13.82 and
4.25%), (5.85, 11.16, 11.63 and 5.82) compared with (75%)
N from recommended dose, respectively. According to
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Kutman et al. (2011) an increase in the dose of nitrogen
increased the Fe content in wheat grains from (38% to 60%.
IX. Effect of N-sources on macro and micro-nutrients
concentration of grain and straw of wheat plant:

Data in Table (4) showed that the values of N, P, K,
Fe, Mn, Zn and Cu concentration in grain and straw of
wheat plant showed significantly increases affected by
different sources of N. The higher values of N, P, K, Fe, Mn,
Zn and Cu concentration in straw and grain yields were
found with application of Enciabein than the other
ammonium sulphate or ammonium nitrate in decreasing
order. The results are in harmony with those obtained by
Kumar et al. (1986). The relative increases of N, P, K, Fe,
Mn, Zn and Cu concentration due to application of
Enciabein compared with ammonium sulphate or
ammonium nitrate were (8.40, 7.22, 6.71, 3.23, 6.00, 11.79
and11.51%), while they were (15.77, 11.68, 11.98, 6.43,

9.00, 1550 and 24.46%) in grain of wheat plant,
respectively. The same trends were obtained for the straw
yield, the relative increases were (23.03, 11.86, 5.09, 8.76,
25.28, 10.18 and 21.30%) and (27.73, 21.19, 10.17, 11.47,
30.56, 15.88 and 27.25%), respectively. This may be due to
an increase in utilization coefficient of Enciabein as a slow
release source of nitrogen.

Generally, data showed that the highest values of N,
P, K, Fe, Mn Zn and Cu concentration in wheat plants were
obtained by using Enciabein followed by ammonium
sulphate and ammonium nitrate in decreasing order
(Rodriguez-Otriz et al., 2006) reported that (NH,),SO,
fertilization can strongly affect the heavy metals
accumulation in yield. The rhizosphere acidifications from
nitrogen supply as well as of the plant factors (enhanced net
excretion of protons or organic acid) are of particularly
importance for acquisition of Fe, Zn and Mn in alkaline soils.

Table 4. Effect of different nitrogen fertilizer sources and rates on macro and micro-nutrients content of grain and
straw of wheat under inoculation with or without PGPR.

The Wheat grain Wheat straw
PGPR* percentageof N P K Fe Mn Zn Cu N P K Fe Mn Zn Cu
(A) Source recommended o 4 o 4
(B) doses (C) (%0) (mg kg™) (%) (mg kg")
50% 138 041 126 1440 237 163 18 095 017 237 2020 345 180 87
(NH4),S0, 75% 194 048 147 1530 270 179 21 108 020 265 2140 382 220 91
100% 212 059 157 1560 282 192 26 119 024 283 2320 406 247 100
Mean 181 049 143 1510 263 178 22 1.07 020 2.62 2160 378 216 93
50% 107 036 116 1380 220 160 16 069 014 211 1980 319 180 7.8
With NH.NO 75% 176 044 125 1470 267 171 17 076 017 232 2100 347 203 8.7
inoculation 4T 100% 184 052 142 1540 279 184 20 080 020 241 2270 368 224 93
Mean 156 044 128 1463 255 172 18 0.75 017 228 2117 345 202 8.6
50% 103 036 109 1490 252 187 21 063 012 206 2200 443 199 112
Enciabien 75% 166 043 122 1560 284 202 23 0.72 015 224 2390 502 237 120
100% 183 051 134 1660 306 224 29 0.78 018 231 2480 594 290 124
Mean 151 043 122 1570 281 204 24 071 015 220 2357 516 242 119
50% 122 040 114 1400 220 156 16 083 016 221 1960 288 174 81
(NH4),S0, 75% 184 046 139 1510 257 171 18 092 019 237 2060 341 200 89
100% 209 057 152 1540 269 186 24 098 022 251 2200 387 223 95
Mean 172 048 135 1483 249 171 19 091 019 236 2073 339 199 838
50% 138 041 126 1380 213 150 16 095 017 237 1880 300 159 7.2
Without NH,NO 75% 194 048 147 1430 258 167 17 108 020 265 2020 324 200 84
inoculation 4T 100% 212 059 157 1500 272 179 19 119 024 283 2180 350 210 89
Mean 181 049 143 1437 248 165 17 107 020 262 2027 325 189 8.2
50% 107 036 116 1430 229 177 18 069 014 211 2140 381 193 104
75% 176 044 125 1510 270 191 21 076 017 232 2320 436 216 112
Enciabien 100% 184 052 142 1630 292 206 27 080 020 241 2390 520 250 118
Mean 156 044 128 1523 264 191 22 075 017 228 2283 446 219 111
LSD at 0.05
B 0.014 0.045 0.064 366 110 0.64 0.17 0.0450.001 0.04 4.92 247 061 035
AxB 0.001 0.038 0.054 3.09 093 054 0.14 0.0320.001 0.04 416 209 055 029
C 0.064 0.001 0.064 332 123 044 018 0.0010.001 006 523 315 082 031
AxC 0.541 0.001 0.054 358 1.04 037 0.5 0.0010.001 0.05 442 267 0.69 0.26
BxC 0.059 0.001 0.059 365 114 041 0.7 0.0010.001 0.06 4.85 293 0.76 0.28
AxBxC 0.077 0.002 0.077 4.72 148 053 0.22 0.002 0.002 0.08 6.28 3.79 0.99 0.37

X. Effect of interaction between rates and sources of
nitrogen application on macro and micro-nutrients
concentration of grain and straw of wheat plants:

Data presented in Table (4) showed that the
interaction between nitrogen rates and sources was
significantly — affected macro and  micro-nutrients
concentration in grain and straw of wheat plant .The
addition of Enciabein at rates of (50, 75 and 100%) N from
recommended dose increased (N, P, K, Fe, Mn, Zn and

Cu) concentration than the addition of different sources of
each N fertilizer rate. The average increases were (13.46,
8.64,2.5,2.74, 4.99, 12.36 and 12.82%) at rate of (50%) N
from recommended dose, while they were (3.70, 4.26,
11.19, 0.98, 4.87, 10.94 and 11.36%) at rate of (75%) N
from recommended dose, however, they were (9.50, 8.62,
5.83, 5.78, 7.86, 12.09 and 10.71%) at rate of (100%) N
from recommended dose for grain of wheat plant as
compared with the addition of ammonium sulphate,
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respectively. Also addition of Enciabein at rates of (50, 75

and 100%) N from recommended dose increased (N, P, K,

Fe, Mn, Zn and Cu) concentration, the average increase

were (18.46, 11.11, 8.75, 5.48, 9.98, 14.84 and 17.95%) at

rate of (50%) N from recommended dose, while they were

(10.58, 6.38, 13.29, 5.23, 13.99 and 22.73%) at rate of

(75%) N from recommended dose, however, they were

(12.35, 10.34, 11.33, 7.60, 7.86, 15.58 and 30.36%) at rate

of (100%) N from recommended dose for grain of wheat

plant as compared with the addition of ammonium nitrate,
respectively.

The same trend was found in straw of wheat plant
the addition of Enciabein at rates of (50, 75 and 100%) N
from recommended dose increased (N, P, K, Fe, Mn, Zn
and Cu) concentration with average increases (12.12, 5.68,
8.29, 23.18, 9.69 and 22.22 %) at rate of (50%) N from
recommended dose, while they were (10.26, 3.19, 10.83,
2292, 7.28 and 22.41%) at rate of (75%) N from
recommended dose, however, they were (13.04, 6.37, 7.19,
28.82, 12.96 and 19.42%) at rate of (100%) N from
recommended dose as compared with the addition of
ammonium sulphate fertilizer, respectively. Similarly, the
average increase were (24.24, 8.95, 11.06, 24.88, 13.52 and
30.56%) at rate of (50%) N from recommended dose,
while they were (17.95, 9.36, 12.53, 28.46, 11.04 and
26.29%) at rate of (75%) N from recommended dose,
however, they were (19.57, 11.42, 8.62, 35.55, 19.63 and
24.79) % at rate of (100%) N from recommended dose as
compared with the addition of ammonium nitrate,
respectively.

The obtained data in Table (4) showed that N, P
and K concentrations in grain and straw were markedly
increased in response to the PGPR application. The relative
increases of (N, P and K) and (Fe, Mn, Zn and Cu)
concentration due to application of PGPR were (5.28, 3.57
and 4.08%) and (2.20, 4.88, 4.75and 7.85%) in grain
compared with un-inoculation treatment, respectively.
while the increases in straw of wheat plants were (8.26,
6.13 and 6.76%) and (3.77, 10.23, 7.83 and 5.38%)
compared with un-inoculation treatment, respectively. This
increase may also explained by organic acids production
from plants and bacteria in the rhizosphere, which
decreased soil pH value and stimulate the availability of P,
Ca, Fe and Mn. These findings in the present study were
supported by Shen et al. (2004).

Xl. Effects of N addition on soil available
concentrations of macro and micro-nutrients after
harvesting of maize and wheat plants:

The residual of nitrogen in both soil of maize and
wheat was significantly increased with application of
nitrogen fertilizer Table (5). It was noticed that addidation
(100%) N from recommended dose significantly retained
more nitrogen and was higher by (12.45and 6.11%), in
maize soil and (10.89 and 5.57%) in wheat soil,
respectively than rates of (50 and 75%) N from
recommended dose. The probable in significant increase in
residual nitrogen could be attributed to more losses through
leaching or volatilization. Although it has been reported
that some species grown on acidic and alkaline soils

usually prefer different forms of nitrogen (Van den Berg et
al., 2005), both high NOz—N concentration and high
NH*,~N concentration can suppress root elongation. It is
worthy to notice that ammonium sulphate yielded the
highest values of soil available nitrogen than ammonium
nitrate and Enciabein. The relative increases in soil
available N due to ammonium sulphate fertilization
reached to (3.71 and 27.48%) over ammonium nitrate and
Enciabein in maize soil, respectively. While in wheat soil it
was (5.15 and 19.97%). Considering the interaction effect,
the data obtained reveal that N availability was affected by
the interaction between nitrogen sources and nitrogen rates.
It is obvious to notice that N availability was affected by
nitrogen rates only when added as ammonium sulphate,
while increasing ammonium nitrate and Enciabein rate not
affected the available N in soil after harvesting. Marry et
al. (1989) found that volatilization of ammonia was the
main reason of nitrogen losses in calcareous soils. It is well
established that CaCO; is an efficient soil cementing agent
that improves soil aggregation and permeability to water
causing the leaching of nitrate dissolved.

The residual phosphorus and potassium in the soil
was significantly decreased with increased application rate
of nitrogen fertilizer Table (5). It was noticed that applied
(75% and 100%) N from recommended dose significantly
decreased phosphorus and potassium concentration in soil
and it was lower by (18.71 and 8.99%) and (7.26 and
4.01%) in maize soil and it was lower by (39.37 and
16.41%) and (3.49 and 1.85%) in wheat soil, respectively
than rate of (50%) N from recommended dose. The relative
increase in soil available phosphorus and potassium due to
ammonium sulphate fertilization reached to (5.24 and
17.07%) and (3.22 and 8.67) in maize soil and it was
reached to (1.20 and 34.19%) and (1.09 and 5.4%)in wheat
soil, over ammonium nitrate and Enciabein, respectively.
This is in agreement with the findings of Bailey (1995).
Increasing nitrogen rates increased soil-Ca significantly in
the three nitrogen sources. This high correspondence
between nitrogen and calcium could be due to the higher
microbial activity which produced CO, and organic acids
that increased the solubility of CaCO; and hence the
available Ca. The possible explanation for decreased P and
K may be due to ability of nitrogen fertilizer to mediate
their utilization during plant growth (Brady, 1984).

The available concentration of Fe and Mn
significantly increased with N addition, application of N
with rate (100%) N from recommended dose caused
relative increase in available concentration of Fe reaching
about (6.8 and 26.8 %) for Fe and (12.6 and 27.4%) for Mn
in maize soil and about (9.0 and 19.0%) for Fe and (8.7
and 20.4%) for Mn in wheat soil, respectively compared to
(50 and 75%) N from recommended dose.

The application of ammonium sulphate fertilizer
caused relative increase in available concentration of Fe to
reach about (10.42 and 12.92%) for Fe and (4.86 and
9.05%) for Mn in maize soil and about (8.86 and 10.80%)
for Fe and (3.11 and 9.78%) for Mn in wheat soil,
respectively. compared to ammonium nitrate and
Enciabein treatment.
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Table 5.Effect of different nitrogen fertilizer sources and rates on available macro and micro-nutrients in soil after
harvesting of maize and wheat plants under inoculation with or without PGPR.

Recommen Maize soil Wheat soil
PGPR* N deddoses N P K Fe Mn Zn Cu N P K Fe Mn Zn Cu
A) Sources of N r_a;es ] ]
(B)  of addition (mg kg™ (mg kg™
©
50%  120.0 212 4480 132 92 130 0.65 1283 3.80 4860 154 99 147 0.78
(NH.),S0 75%  125.0 1.89 436.0 164 100 150 0.72 1337 298 4700 167 108 158 0.1
42754 100% 1327 1.72 4150 176 11.7 167 083 1372 250 4610 184 120 174 0.89
Mean 1259 191 433.0 157 103 149 073 1331 3.09 4723 168 109 160 0.83
50%  114.0 191 4290 126 87 120 0.63 1194 369 4700 143 97 136 0.71
With NH.NO 75%  122.0 1.74 4180 148 98 136 0.70 1260 294 4680 159 106 152 0.79
inoculation 4T3 100% 130.0 1.64 398.0 153 116 152 0.80 1330 247 4563 168 119 169 0.86
Mean 1220 1.76 415.0 142 100 136 071 1261 3.03 463.1 157 10.7 152 0.79
50% 813 1.70 4090 120 83 10 060 980 220 4500 139 89 121 0.65
Enciabien 75% 93.0 164 3960 143 97 126 069 107.0 210 4460 148 100 143 0.75
100% 101.3 142 382.0 150 106 148 0.78 1160 194 4390 16.2 108 152 0.80
Mean 919 159 3957 138 95 125 0.69 1070 208 4450 149 99 139 0.73
50% 1150 20 439.0 126 87 120 062 1230 3.71 469.0 147 94 139 0.70
(NH,),SO. 75%  120.0 1.84 426.0 157 9.6 137 0.72 130.0 294 460.0 160 106 147 0.78
Y224 100% 1260 1.68 4080 166 105 156 081 1346 241 4520 179 117 170 084
Mean 1203 1.84 4243 149 96 138 0.71 1292 3.02 4603 162 106 152 0.77
50%  109.0 1.90 4160 117 7.7 110 0.60 1167 354 4610 139 94 130 0.66
Without NH.NO 75%  116.0 1.63 404.0 132 94 124 068 1220 290 4520 152 102 148 0.73
inoculation 4T 100% 1210 1.60 388.0 146 10.0 144 0.78 1304 240 4470 165 113 1.60 0.80
Mean 1153 1.71 4027 132 9.0 126 0.69 1230 295 4533 152 103 146 0.73
50% 786 1.60 4000 116 7.6 094 060 947 200 4430 132 85 120 0.67
Enciabien 75% 86.7 157 3840 130 85 118 067 1020 196 4390 143 96 140 0.70
100% 948 140 3780 143 96 136 0.75 1120 187 4300 16.0 103 151 0.78
Mean 86.7 152 3873 129 86 116 0.67 1029 194 4373 145 95 137 0.70
LSD at 0.05
B 23.27 0.16 6.05 048 0.27 0.045 0.045 1.85 0.079 19.63 0.33 0.27 0.064 12.79
AXxB 19.66 0.13 511 0.40 0.23 0.038 0.038 157 0.066 1658 0.28 0.23 0.054 10.81
C 2341 015 7.33 044 051 0.064 0.045 279 0.091 1930 049 0.38 0.128 18.06
AxC 21.36 0.13 6.19 0.37 0.43 0.054 0.038 235 0.077 16.31 0.41 0.32 0.108 15.26
BxC 21.73 0.14 6.80 0.41 047 0.059 0.042 259 0.084 1792 045 0.36 0.119 16.76
AxBxC 28.11 0.18 8.80 0.53 0.61 0.077 0.054 335 0.109 23.18 059 046 0.154 21.69

High soil available phosphorus (SAP) can reduce
Fe solubility by immobilizing Fe (Mandal and Haldar,
1980). Thus, the relationship between SAP and available
Fe and Mn would be negative, which is supported by our
study. When N addition promoted the uptake of SAP, a
high level of Fe and Mn would be released, thereby
increasing the available Fe and Mn in soil (Tian et al. 2016
and Wang et al. 2017).

The maximum values for available concentrations
of Zn and Cu changed with the N addition, with (100%) N
from recommended dose. The minimum values of
available Zn and Cu concentration appeared at rate of
(50%) N from recommended dose Addition of N at rate of
(100%) N from recommended dose caused relative
increase in available concentration of Zn and Cu since
reached (25.36 and 12.40%) and (22.11 and 12.00%) for
Zn and Cu in maize soil and (18.75 and 9.02%) and (16.10
and 8.25%) for Zn and Cu in wheat soil, respectively
compared to (70 and 75%) N from recommended dose.

Under such conditions, ammonium sulfate could be
reduce soil pH by their physiological reduction through its
uptake resulting the release of H* ion Kirkby and Mengel
(1967). Addition of ammonium nitrate decreased the Zn
availability over the treatment of ammonium sulfate. This
could be due to NO; uptake causing alkalization of the
rhizosphere by the concomitant extraction of OH or HCO’;

(Marschner, 1995). Data showed that, the relative increase
in soil available Zn and Cu due to ammonium sulphate
fertilization reached to (9.30 and 16.05%) and (5.29 and
5.98%) for Zn and Cu in maize soil; (5.13 and 11.55%)
and (5.83 and 9.37%) for Zn and Cu in wheat soil with
ammonium nitrate and Enciabein, respectively.

The residual of N, P and K in the maize and wheat
soils were significantly increased with addition of nitrogen
fertilizer Table (5). It was noticed that inoculated seeds
with  PGPR significantly retained more nitrogen,
phosphorus and potassium was higher by (5.12, 3.55 and
2.36%) and (3.02, 3.61, and 2.25%), respectively than the
un-inoculation treatment, respectively. The available
concentration of Fe Mn, Zn and Cu significantly increased
with PGPR addition, application of PGPR caused relative
increase in available concentration of Fe, Mn, Zn and Cu to
reach to about (6.02, 8.93, 7.32 and 2.66%) and (3.30,
3.81, 348 and 5.40%), respectively compared to un-
inoculation treatment. These results may be attributed to
increasing activity and efficiency of bacteria in reduction
of soil pH by secreting organic acids and consequently
more solubility and availability of nutrients for plants.
(Yadav et al., 2002). This results agreement with Wu et al.
(2005) reported that wusing bio-fertilizers improves
physically structure of soil and increases mineral materials
and nitrogen for symbiosis plant.
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XI1. Enzyme activities in rhizosphere of calcareous soil.

Soil enzyme activities are an indirect indication of
microbial behavior which is directly correlated with soil
microbial dynamics. Enzyme activities in the soil
ecosystem are considered to be a major contributor of
overall soil microbial activity. Data in Table (6) represents
the microbial activity in the soil rhizosphere of maize and
wheat plants inoculated with or without PGPR under
various sources and rates of nitrogen fertilizers.
Irrespective the sources or rate of nitrogen fertilizer, the
microbial inoculation stimulated the overall activity or
physiological activity as represented with dehydrogenase
or urease, respectively.

The lowest and highest values of dehydrogenase in
the rhizosphere which inoculated with PGPR were (41.86
and 63.11 pgTPF/gdry soil/day) for maize plant and (36.89
to 5717 pugTPF/gdry soil/day) for wheat plants at rate of
(50% and 100%) N from recommended dose of Encibean
and NH;NO3, respectively; while the lowest and highest
values for dehydrogenase in the rhizosphere without
inoculation by PGPR for maize and wheat soils
respectively were (36.56 and 57.54 ugTPF/g dry soil/day)
and (33.98 and 54.82 pgTPF/g dry soil/day) in the
rhizosphere.at the some fertilizers source and rates. As well

as the lowest and highest values of urease in the
rhizosphere inoculated and without by PGPR in maize soil
were (17.52 and 29.58 ug NH,/g dry soil/h) and (16.22 and
22.38 ug NH,/g dry soil/h) in maize soil, at rate of (50%
and 100%) N from recommended dose of Encibean and
NH,NO; respectively. The lowest and highest values of
urease in rhizosphere in wheat soil inoculated with PGPR
and without inoculation by PGPR were (13.24 and 24.52
pg NH4/g dry soil/h) and (10.17 and 18.72 pug NH,/g dry
soil/h) also found with at the some fertilizers source and
rates. The increase in dehydrogenase enzyme due to
addition of bio-inoculation indicates the successful
establishment and colonization on more active
microorganisms in the rhizosphere of inoculated maize
plants. The obtained results are in agreement with that of
Aratjo et al. (2014); Xun et al. (2015) who found that the
soils amended with bio-fertilizers obtained more
metabolically active microorganisms and, consequently,
higher biological activity as well as improved the soil
quality by increasing the activities of soil enzyme such as
urease, sucrose, and dehydrogenase. With regard to the
effect of wvariously mineral nitrogen fertilizers on
dehydrogenase and urease responded to the sources and

rates of addition fertilizers.

Table 6. Effect of different nitrogen sources and reats on soil enzyme activities in calcareous soil rhizosphere of
maize and wheat plants under inoculation with or without PGPR.

. Recommended Maize soil Wheat soil

(PAF')'PR N S?El:)r ces doses o_f .N rates of Dehydrogengse, (ulérﬁ?jj/g Dehydrogene;se, (U9 L,ilﬁ“a;‘ge dry

addition (C) HgTPF/gdry soil/day dry soil/h Mg TPF/gdry soil/day soillh)

50% 4415 22.11 38.73 16.67

75% 48.16 23.55 43.44 19.57

(NH,):SO, 100% 54.65 25.36 48.81 21.16

Mean 48.99 23.67 43.66 19.13

50% 46.88 26.56 42.19 20.75

" . 75% 55.92 28.56 50.36 21.01

With inoculation NH.NO; 100% 63.11 29.58 57.17 2452

Mean 55.30 28.23 4991 22.09

50% 41.86 1752 36.89 13.24

Encibean 75% 46.71 17.96 41.94 14.93

100% 52.47 19.65 47.18 17.31

Mean 47,01 18.38 42.00 15.16

50% 39.58 16.22 34.89 10.17

75% 42.69 16.25 38.33 1151

(NH2)2SOx 100% 49.85 18.36 44.78 15.24

Mean 44,04 16.94 39.33 12.31

50% 42.26 21.38 38.37 14.31

Without NLLNO. 75% 49.36 22.05 4552 16.57

inoculation 4T3 100% 57.54 22.38 51.82 18.72

Mean 49.72 21.94 4524 16.53

50% 36.56 16.22 33.98 10.17

Encibean 75% 41.59 16.25 38.32 1151

100% 4846 16.94 42.71 15.24

Mean 42.20 16.47 38.34 12.31

LSD at 0.05

B 1.206 0.3484 0.8251 0501

AxB 1.019 0.2943 0.6972 0.4233

C 1.215 0.3394 0.3454 0.4691

AxC 1.027 0.2868 0.2918 0.3964

BxC 1.128 0.3151 0.3206 0.4355

AXBxC 1.461 0.4077 0.4149 0.5635
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The addition of ammonium nitrate fertilizers
maximizes the dehydrogenase activity by 11.25 or 7.46 %
over ammonium sulphate or Encibean, respectively in the
soil of maize yield. While in the soil of wheat addition of
Encibean was superior compared with the other two
sources of fertilizer.The percentages of relative increases
were 11.70 and 8.78% for the dehydrogenase activity with
addition of ammonium sulfate compared with ammonium
nitrate and Enciabein respectively. On the other hand,
maximize urease were 27.94 or 16.01% in maize soil;
while in the soil of wheat recorded percentages of relative
increases were 24.73 and 13.84% for the urease activity
with addition of ammonium sulfate compared with
ammonium nitrate and Enciabein fertilizers in the soils of
maize and wheat, respectively.

The relative increase of dehydrogenase pgTPF/gdry
soil/day and urease (ug NH4/g dry soil/h) in the
rhizosphere which inoculated with PGPR were (10.14 and
21.25) for maize soil and (9.34 and 27.03) for wheat soil
respectively.  Furthermore, a gradual increase in
dehydrogenase due to an increase of any fertilizers rate
against slight variation in urease activity. The data recorded
that, increases in the dehydrogenase enzyme may be
attributed to improvement in shoot or root growth which in
turn was reflected microbial activity as a result to root
exudates in the rhizosphere of fertilized plants. This was
beside the mineral fertilizer which could be utilized as a
nutrient source for the microorganisms in the rhizosphere
to stimulate the microorganisms to metabolize the organic
matter which appeared as increases in the dehydrogenase
enzyme. The obtained date was in agreement with EI-
Tahlawy (2018) who stated that the dehydrogenase
enzymes activity significantly increased in a progressive
manner as the mineral nitrogen fertilizer increased under
the treatments of microbial additives or compost tea.

REFERENCES

AOAC (1990). Official methods of analysis of the
Association of Official Analytical Chemists,. 15"
Ed., Washington, D.C.

Abd El-Hameed, A.H. (2002). Plant growth and uptake of
N, Fe, Mn and Zn in response to N-fertilizers
(soluble and slow release) under conditions of
chelated and mineral (sulphate) forms of applied
Fe. Mn or Zn. Annals of Agric. Sci., Moshtohor.,
40(3): 1949-1962.

Ahmed, A.G.; Hassanein, M.S.; Ahmed, M.A. and Nabila,
M. Zaki, (2009). Response of two wheat cultivars
grown in newly cultivated lands to potassium and
slow release N fertilizers. Modern J. of Applied
Biological Sci., Crop Science, 3(2): 51-61.

Amanullah, K. (2016). Rate and timing of nitrogen
application influence partial factor productivity and
agronomic NUE of maize (Zea mays L) planted at
low and high densities on calcareous soil in
northwest Pakistan. J.Plant Nutr. 39: 683-690.

Amanullah, K.; S.Hassan and S. Malhi (2011). Phenology
and seed quality response of rape (B. napus) versus
mustard (B. juncea) to sulfur and potassium
fertilization in northwest Pakistan. J. Plant Nutr. 34:
1175-1185.

Amanullah, S.S.; Shah, Z.; Khalail, S.K.; Jan, V and Jan,
M.T. (2014). Effects of variable nitrogen source
and rate on leaf area index and total dry matter
accumulation in maize (Zea mays L.) genotypes
under calcareous soils. Turk. J. Field Crops. 19:
276-284.

Anfinruda, R. ; Cihacekb, L.; B.L.Johnsona, B.L.; Jic, Y.
and Bertia, M.T. (2013). Sorghum and kenaf
biomass yield and quality response to nitrogen
fertilization in the Northern Great Plains of the
USA. Industrial Crops and Products, 50:159-165.

Aradjo, AS.F.; J. R. Oliveira; R.M. Aratjo, and Gomes,
R.L.F. (2014). Biofertilizers on soil microbial
biomass and activity, Revista Brasileira de Ciéncias
Agrérias - Brazilian Journal of Agricultural
Sciences, 9: 545-49.

Bailey, J.S. (1995). Liming and nitrogen efficiency: some
effects of increased calcium supply and increased
soil pH on nitrogen recovery by perennial ryegrass.
Communications in Soil Sci. and Plant Analysis.
26: 1233-1246.

Benton, J. and Jones, Jr. (2001). Laboratory guide for
conducting soil tests and plant analysis.

Brady, C. (1984). The nature and properties of soils.
Macmillan Publishing Company, New York. USA.

Casida, L. (1977). Microbial metabolic activity in soil as
measured  by345dehydrogenase  determinations.
Appl. Environ Microbiol.34 6: 630-636.

Cavender, N.D.; Atiyeh, R.M. and Knee, M. (2003).
Vermicompost Stimulates mycorrhizal colonization
of roots of Sorghum bicolor at the expense of plant
growth. Pedobiologia, 47: 85-89.

Darwish, D.S. (1998). Wheat production as affected by
ammonia gas injection in the soil and application of
Zn and their interaction. Agric. Sci. Mansura Univ.,
22(2): 899-905.

Diez, J.A.; R. Roman; C. Cartagena; A. Vallejo; R. Bustos
and H. Caballero (1994). Controlling nitrate
pollution of aquifers by using different controlled
release fertilizers in maize crop. Agr. Ecos. Envi.,
48: 49-56.

El-Aila, H.l.; M. Abou Seeda and M. Ziada (2001). New
approach for controlling the release of nitrogenous
fertilizers and their effects on sorghum plants.
Egypt. J. Appl. Sci., 76(6): 324-346.

El-Kramany, M.F. (2001). Effect of organic mature and
slow-release N-fertilizers on the productivity of
wheat (Triticum aestivum L.) in sandy soil. Acta
Agron. Hungarica, 49:379-385.

El-Tahlawy, Y. A. ( 2018). Effect of microbial additives
and compost tea on growth and productivity of
wheat plants fertilized by mineral nitrogen in sandy
soil. Menoufia J. Soil Sci., 3: 301 - 16.

EPA. (1991). Methods for the Determination of Metals in
Environmental Samples. Office of research and
development Washington DC 20460 pp. 23 - 29
and 83 -122.

Fayiad, M.N. (1989). Effect of N, P and Zn on growth and
nutrients contents of wheat plants grown in sandy
soils. Egypt. J. Soil Sci., Special Issue: 413-423.

347



Sherif, A. E. A. etal.

Gupta, V.K. and Polalia B.S. (1991). Influence on N carriers
and Zn levels on Cu, Mn and Fe nutrition on maize
(Zeamays L.). Indian J. of Agri. Rese., 25(1): 1-6.

Hanan,Taha, N.(2008). Response of rice plant to some
different fertilizer compounds.Msc. Thesis, Fac.of
Agric.Kafr El Shiekh Univ. Egypt.

ICARDA "International Center for Agricultural Research in
the Dry Areas" (2013). Methods of soil, Plant, and
water analysis: A manual for the West Asia and
North Africa region. Estefan, G., Sommer, R. and
Ryan, J. 3" edition. Box 114/5055, Beirut, Lebanon.

Kirkby, E.A. and Mengel, K. (1967). lonic balance in
different tissues of the tomato plant in relation to
nitrate, urea or ammonium nutrition. Plant Physiol.,
42:6-14.

Kolhe, S. S. and. Mittra, B.N (1989). Evaluation of slow—
release nitrogen fertilizers in rice-wheat cropping
system. Indian J. of Agronomy, 34, 137-138.

Kumar, V.V.S.; Ahlawat A.R.S. and Yadav, D.S. (1986).
Interactions of nitrogen and Zn in pearl millet: 2
Effect on concentration and uptake of phosphorus,
potassium, iron, manganese and copper. Soil Sci.,
142: 340-345.

Kutman, U. B.;Yildiz, B. and Cakmak, I. (2011). Effect of
nitrogen on uptake, remobilization, and partitioning
of zinc and iron throughout the development of
durum wheat. Plant Soil, 342 (1); 149-164.

Lawrence, J.R; Ketterings, Q.M. and Cherney, v (2008).
Effect of nitrogen application on yield and quality of
corn. Agron J.; 100(1): 73-9.

Mandal, L. N. and Haldar, M. (1980). Influence of
phosphorus and zinc application on the availability
of zinc, copper, iron, manganese, and phosphorus in
waterlogged rice soils. Soil Sci., 130, 251-257.

Marry, B.; Recous, S. and Machet, .M. (1989). A
comprehensive approach to the fertilizer part of
plant. Symposium Proceedings, Edenburg. 6-18
Sept.,, UK.

Marschner, H. (1995). Mineral nutrition of higher plants.
Academic press Limited, London, pp: 889.

Maynard, D.N. and Lorenz, O.A. (1979). Controlled release
fertilizers for horticultural crops. Hort. Rev. 1: 79-
140.

McGarity—, J. W. and Myers, M.G. (1967). A survey of
urease activity in soils of northern New South Wale
Plant and Soil, 27:217-238.

Mengel, K. and Kirkby, E.A. (1982). Principles of plant
Nutrition. Publisher, International Potash Institute,
335-368.

Meshram, S.U. and Shende, S.T. (1993). Total nitrogen K
uptake by maize with Azotobacter inoculation. Plant
and Soil, 69: 275-280.

Metwally, T.F.; Gewaily, E.E. and Naeem, E.S. (2011).
Nitrogen response curve and nitrogen use efficiency
of Egyptian Hybrid Rice. J. Agric. Res. Kafer El-
Sheikh Univ., 37(1): 73-84.

Murillo, J.M.; Moreno, F.; Cabrera, F. and Castro, C.
(1992). Corn response to two fertilization rates
under SW Spain conditions. Communications in
Soil Science and Plant Analysis, 23(15 and 16):
167-177.

Namvar, A. and Khandan, T. (2015). Inoculation of rape
seed under different rates of inorganic nitrogen and
sulfur fertilizer: impact on water relations, cell
membrane stability, chlorophyll content and yield.
Arch Agron Soil Sci., 61(8): 1137-49.

Purseglove, J.W. (1972). Tropical crop. Monocotyledons.
Longmans, London, pp. 300-333.

Rodriguez-Ortiz, J.C.; Valdez-Vepeda, R.D.; Lara-Mireles,
J.L.; Rodriguez-Fuentes, H.; Vazquez-Alvarado,
R.E.; Magallanes-Quintanar, R. and Garcia-
Hernandez, J.L. (2006). Soil Nitrogen Effects on
Phytoextraction of Cadmium and Lead by Tabacco
(Nicotiana tabacum L.). Bioremediation J., 10(3):
105-114.

Sampath,0.; Madhavi, M. and Rao, P.C. (2013).
Evaluation of genotypes and nitrogen levels for
yield maximization in rabi maize (Zea mays L.).
Int. J. Innov. Res. Dev., 2:314-318.

Sarhan, S.H.; Mohamed, M.R.; Abd El-Salam, H.Z. and
Bader, M.M.A. (2004). Influence of nitrogen
sources on growth, yield, some macro and
micronutrients content of maize plant (Zea mays,
L.) in salt affected soils. J. Agric. Sci. Mansoura
Univ.,, (3): 1589-1601.

Shen, J.; Li, R.; Zhang, F.; Fan, J.; Tang, C. and Rengel,
Z..(2004). Crop yields, soil fertility and phosphorus
fractions in response to long-term fertilization
under rice monoculture system on a calcareous soil.
Field Crop Res. 86: 225-238.

Snedecor, G.W. and Cochran, W.G. (1980). Statistical
Methods.lowa State Univ. Press, 7.

Soltanpour, P.N. and Schwab, A. P. (1991). Determination
of nutrient availability element toxicity by AB-
DTPA. Soil Test and ICPS Adv. Soil Sci., 16: 165-
190.

Tamado, T.; Dawit, D. and Sharma, J. J. (2015). Effect of
Weed Management Methods and Nitrogen
Fertilizer Rates on Grain Yield and Nitrogen Use
Efficiency of Bread Wheat (Triticum aestivum L.)
in Southern Ethiopia. East African. Journal of
Sciences, 9(1): 15-30.

Tian, Q.; Liu. N.; Bai, W.; Li, L.; Chen, J.and Reich, P. B.
(2016). A novel soil manganese mechanism drives

plant species loss with increased nitrogen
deposition in a temperate steppe. Ecology 97, 65—
74.

Van den Berg, L.J.L.; Dorland, E.; Vergeer, P.; Hart, M.
A.; Bobbink, R. and Roelofs, J. G. ( 2005).
Decline of acid-sensitive plant species in heathland
can be attributed to ammonium toxicity in
combination with low pH, New Phytol., 166: 551
564.

Wang, R.; Dungait, J. A. J.;.Buss, H. L; Yang, S.; Zhanga,
Y. and Xu, Z  (2017). Base cations and
micronutrients in soil aggregates as affected by
enhanced nitrogen and water inputs in a semi-arid
steppe grassland. Sci. Total Environ. 575: 564-572.

Wenming D.; Zhijun, G.; Jinzhou, D.; Liying, Z. and Zuyji,
T. (2001). Sorption characteristics of Zn (lI) by
calcareous soil-radiotracer study. Appl. Radiat.
Isotop., 54: 371-375.

348



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 10 (6), June, 2019

Wu, S.C.; Caob, Z.H.; Lib, Z.G.; Cheunga, K.C. and Yadav, R.D.; Keshwa, G.L. and Yadva, S.S (2002). Effect

Wong, M.H. (2005). Effects of bio-fertilizer of integrated use of FYM, urea and sulphur on
containing N-fixer, P and K solubilizers and AM growth and yield of Isabgol (Plantago ovata). J
fungi on maize growth: a greenhouse trial. Medicinal and Aromatic Plant Sci.; 25: 668-671.
Geoderma. 125: 155-166. Zeidan, M.S; Amany, A. and El-Kramany, M.F.(2006).
Xun, F.; Xie, B.; Liu, S. and Guo, C..(2015). Effect of Effect of N-fertilizer and plant density on yield and
plant growth-promoting bacteria (PGPR) and quality of maize in sandy soil. Res J Agric Biol
arbuscular mycorrhizal fungi (AMF) inoculation on Sci.; 2(4): 156-61.
oats in saline-alkali soil contaminated by petroleum  Zhang, C. L.; Zhu, X. M. and Hu, S. N. (1998). Studies of
to enhance phytoremediation. Environ. Sci. Pollut. the effect of slow-release urea and nitrogen use
Res. Int., 22: 598-608. efficiency. Soils and Fertilizers, Beijing, 6: 11-13.

ag ) g.b\j}kgcaﬂbbm d'.,uangatu\uh O gl e AdliAa jalaa g a4y gaad) <l iaal)
A gl e A ae Jadig aad) Gled AR ¢y Ciddall) ae luadd) Al A
a8 3l A Gl 360 Al g liall g el ) g0 dgaa

Jaalaad) dalss) saly 3 3 At Jal gal) aal 4531 5l 5 AAS oy Al cildrall aladind s 4 ) 4 pad o Lliall ey
iall Gue) 5 Cpan sl A ailin iy a8y jpal Disea) 52003 o jiall sl e gl gl 5 5 jall Al HEY) Qi g
QYM“):}:\:\L)\SA;\.W‘JJ}\ XYY uA&_L\@J\ u\sj vy bJ:\;.\nﬂ\LﬁlAA 3 QJ\.\).\S\:\AEAA.\ 13 AZ\C-\J)” C'_I)LJ\AL;A:LG)JAJ LS)M‘J
Ol 5 ¢ N 7 33.5 a5 il 5 ¢ N 7 20.6 a5t saY) <l S Baass) s38 Chtanad Cus Ay g i) saaudl Adkisd) jsliadll
el 5 3 (e JS U smne dalil o (aill 3 38aall L) PGPR adavd s il (53 ) ey (sl o day Slas) N 740
2100 575 550) A 5 il Brawd Al pibiadll (o Ve T pladi) iy Ll A pead G Gl (e L) sinag
JS) bl s sine XS ¢ G g o sand) J seana o Adline @l il @llia S 4 Y Lple Jeaniall ) G of 385 (ladl)
JS 3 5 sl (ga ISV el Al i) el ¢ ple JS8 5 A8l g il SV s jolae Ailialy mall 5 3,000 il (e
die @ gl (s 5 22 100 qui o e Juanidl ol il s s 50V ) 55 s 5 Ol iS5 A5 e el 5 33 (g0
O & e Jsandl i ) i) o Ui 5 daniionall (5 AY) Cpm g sl Ve A i € IS0y i) 38 55 5 J seanall 8330 )
Al GubadY) e pladind Jl (8 el 5 80 S e IS (B G5 a8 psaullisal) 5 st sl 5 G s Sl 5 i B35
225 100 Jaray GV slaws aladin Jh b clilall ekl ¢ 6 Al Al (a8 Gt S o s pe¥) 5 & 0 g gaY) Gy S
o saY) 55 gl a0 5a¥) il aeniind ) Sl e A e o f a5 Sl 5 Saimidll 5 sl (e (s sine el gladll a5
Al s g il BaauY) ool e S IS0 A (3 Rl ) Gun gl sl llia of (it 85 A0aY) Jone (el
sl e 759 5123 Aoy el Sy sl Gy il G 5 sima Sl e Gl g 55 028 100 Al of Jas s
A8 Al (B el s Al o8 el pgdal g g d) G S O G B LEY) paads Ol G s 5 paS 75 5 50 o e Al
8w aladin) Jara 8aby ) e B sale JSy (] 4 51 (3 AR punll  salisll s ) st sdll (ST Galawsil) 5 o s s0Y) ) S e
5 pstisal) Gl e S e el ad Jhel asisal) iy S aladin) of ) il @ lal s 3 el cnd desdid) A 5 5l
Ll S8 4 5l (A Gdadll g i3l il g aaadl sunall (g ginall 55 Al (8 el saalisdl s st ol B3G5 (A oY)
Sl 3l g el 3l Aﬁq‘;l\ e Al Gsina sy ) Ao Jee e}_..\s}a‘\ﬂ;c_‘tgﬁs pladi o up@ Oyl e ALY ¥ 3L ) ae
Bl i Gl (PGPR) saill & sl L Sl i) < pelal 85, lans¥) 5 o 58 5a) Dl 5 Adlia) ae 45 )80 el (ulaill
Coedsl By gl o maill 0 1,75 4,9 <ilS5 3,3 960,97, 5 3,93 33l <l By aill 5 330 (g S G5 o gnl) J gaana
Ul g i) e danl day Al all Coni 4y o) 4 5 83yl (5 jrall 5 5 SN bl (g Wl sina 8330 ) llia o Ll bl
L (ool g o) 25 5l Al 3l g (Gl oo 5 gl g 3il) Al ) a5l g 351 Jaliall 8 (s lla (JS5 (PGPR)
el 5 4l B A il (e S

349



