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ABSTRACT: A field trail was conducted in sandy loam soil at El-Arish,
North Sinai governorate, to study the effect of three N-fertilizer sources i.e.
Amm.sulphate, Amm.nitrate and Urea with five N-rates (0, 70, 100, 130 and
160 Kg N fed™) on the accumulation of N-forms in both soil and maize plant
under drip irrigation system in the summer season of 2006.

The obtained data could be summarized as the following:

1-Nearly similar NH; —N concentration were found in the surface and
subsurface soil, by adding the used N-source. .In addition, the increasing
rate of applied N- fertilizer, spontoneously increased its content in the
surface layer and then sharply decreased with increasing soil depth.

2-The residual soil NO3-N content was gradually decreased with increasing
either soil depth or plant age.

3 - Nitrate leaching was also affected by N- source in the order: Amm. nitrate
> Amm. sulphate > Urea.

4- No, — N concentration in soil decreased gradually during the 1% and 2nd
stages and sharbly increased in the 3t stage .

5-Higher amounts of NH4-N were found in maize leaves, at the three stages of
growth, than other N forms, i.e. NO3-N or NO,-N. NO3;-N content was
intermediary, while concentration of NO,-N was the least. Increasing
amounts of N- forms accumulated in maize leaves by raising N —addition
rates.

6- Ammonium nitrite gave the highest NO3-N and NO,-N concentration in
maize grains, followed by urea and ammonium sulphate at harvest.

7- Increasing N-rates caused a consistent and progressive increase in NO3-N
and NO,-N concentration in maize grains.

Key words: Sandy loam soil —N- sources —N- rates — Maize — NH,4-N, NO3-N
and NO,-N — North Sinai .

INTRODUCTION

The North Sinai Governorate consistes of 6 districts i.e., EL-Arish,
Raphah, EL-Shekh Zowayed, Bear EL-Abd, EL Hassena and Nekhil. It covers
a land area of 2700 km? astrides characterized by the sahara climate, with an
annual rainfall in most parts less than 200 mm / year (Ashour,1997 ). The total
agricultural land is about 204588 feddan of sandy soils and one fourth of that
area is annually cultivated with wheat under rainfall conditions. Number of
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population in 1999 was estimated at approximately 273370 inhabitant. The
number of wells in wadi EL-Arish is about 151 wells used for drinking and
agricultural irrigation (Information and Decission Support Center, Descriping
North Sinai with information, 2000).

Efficient use of N- fertilizers is essential to increase the economic return
of growing crops and minimize potentially negative effect of excessive use.
Nitrogen fertilizer application that exceed crop requirements for maximum
corn yield, can result in an accumulation of soil NH4-N, which is volatilized
(Roth and Fox, 1990). Nitrate leaching is largely influenced by the amount of
mineral N within the top soil at the end of the growing season (Steenvoorden,
1989 and Roth & Fox 1990).

As a general, either soil or food contamination with the excessive addition
of N- fertilizers is a major problem of the current work, particularly with a
crop requires large amountes of N-fertilizer. The harmfull accumulation of
NO3-N or NO,-N in drinking water or even some foods may cause
methemoglobinemin and possible carcinogenic effect (WHO, 1994).
Therefore a trail was conducted on sandy loam soil at AL Yasser, North Sinia
governorate, to study the effect of application N-form different source with
different rates on both soil and maize plant.

The present work aimed to study the effect of applied nitrogen sources
and rates on the residual of NH,-N, NO3—N and NO,—N after transformation in
the soil, at three stages of plant growth and three soil depths. Moreover, the
effect of nitrogen fertilization, sources and/or rates, on vegetative growth and
the accumulation of NH,, NO3; and NO, - N in plant organs (leaves and
grains) was also studied.

MATERIALS AND METHODS

Field experiment: A field experiment was carried out in a sandy loam
soil cultivated with maize (Zea mays L.) c.v. single way cross 10 (SWC 10),
during the summer growing season 2006 at AL Yasser district, El-Arish,
North Sinai Governorate. The statistical design was a split plot with four
replicates, where the main plots were the sources of Nitrogen i.e. Ammonium
sulphate (AS). 20.6%N, Ammonium nitrate (AN). 33.5%N, Urea (U) 46.5% N
andlthe sub-plots were the rates of application (0, 70,100, 130 and 160 Kg N
fed™).

The nitrogen fertilizers were added at two equal doses, i.e., 3 and 5 weeks
after sowing. super phosphate (15 % P,0s5) was added at a rate of 30 Kg fed™
before cultivation, while potassium sulphate (48%K,0) was applied at the
rate of 50 kg fed Lin two equal doses during nitrogen application.

The plot size was 10.5 m? (1/400 feddan) and each experiment unit
consisted of five rows, each was 3.5 meters in length and 60 cm in width.
Each treatment had four replicates. The convenient agricultural practices had
been adopted, ten plants were selected randomly of each replicate at
harvesting to study the growth parameters plant height, ear weight, ear
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height, ear length, ear diameter, stem diameter, weight of 100-grain, dry
weight and grain yield.

Laboratory studies:

a- Soil analysis: Three soil samples at depths 0-30, 30-60 and 60-90 cm
were collected before cultivation, data in Table (1) recorded some physical
and chemical properties of the studied soil. After 35, 75 and 105 days from
cultivation soil samples were collected of each treatment at the same depths
and prepared for analysis: Mechanical analysis according to Piper (1950).
Calcium carbonate was determined using Collins, Calcimeter, pH was in 1:2.5
soil: water suspention (Piper 1950).Available nitrogen was extracted using
1% K,SO,4 and determined by microkjeldahl apparatus Hesse (1971). NH,4-N
extract was determined colorimetrically with using Nessler method according
to Jakson (1973). NO3-N using nitrophenol disulfonic acid according to
Jakson (1973). NO,-N in soil extract was determined according to Singh
(1988). Available soil phosphorus was determined by the method described
by Olsen et al. (1954). Available potassium was extracted using 1.0 N
ammonium acetate solution (pH 7) and determined by flame photometer
Hesse (1971).

While, the heavy metals i.e. Fe, Mn and Zn were extracted and determined
by the method described by Lindsay and Norvell (1978).

Table (1): The physical and chemical properties of AL- Yasser soil.

Soil properties Soil layers (cm)

0-30 30-60 60-90
Sand % 78.2 80.1 79.0
Silt % 5.0 7.0 8.0
Clay % 14.8 12.9 12.0
Texture sandy loam sandy loam sandy loam
pH (1: 2.5) 8.3 8.1 8.1
TSS % 0.12 0.11 0.17
Organic matter % 0.01 0.01 0.01
CaCO3; % 8.8 7.1 9.8
N mgkg™ 9.2 8.0 7.5
P mgkg™ 5.8 7.2 7.2
K mgkg® 100 105.0 106.0
Fe mgkg™ 8.0 7.7 7.7
Mn mgkg™ 3.6 3.2 2.4
Zn mgkg® 1.0 0.8 0.8

b- Plant analysis: Total nitrogen was estimated by (A.0.A.C., 1990). NH,",
NO3; and NO, -N analysis: NH4-N in plant extract was determined
colorimetrically with using Nessler method according to Jakson (1973). NO3”
and NO, determined according to Singh (1988).

Statistical analysis: The statistical analysis was carried out according to
the method described by Snedecor and Cochran (1989).
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RESULTS & DISCUSSION
1-Effect of various N-sources and/ or rates on growth characters

of corn plant grown in sandy loam soil:

Data in table (2) indicated that the effect of N-sources i.e ammonium
sulphate, ammonium nitrate and urea, on the vegetative growth characters of
corn plant were not significant expect for the grain yield which exhibted a
significant differences, the maximum vyield has been obtained with
ammonium sulphate and the lowest one recorded with amonium nitrate. The
grain yield with urea represented medium values.

Table (2): The effect of nitrogen sources on growth characters of Zea mays

lants.

Plant Ear Ear Ear Ear Stem \g/fe'l%%t Dry Grain
N-sources | height | weight height length | diameter | diameter rain weight Yield

(cm) (gm) (cm) (cm) (cm) (cm) g(gm) (g/plant) (Kg/fed.)
Ammonium | 4555 | go.76 88.13 13.59 2.69 153 | 17.85 678 1293.0
sulphat
Ammonium | 5 5 | 5695 83.13 12.65 2.43 1.45 15.76 559 923.0
nitrate
Urea 1605 | 73.18 91.07 12.95 2.75 1.54 17.55 656 1175.6
L.S.D 0.05 NS NS NS NS NS NS NS NS 9.96

Table (3) clarified the effect of five rates of nitrogen added to corn plants
grown on sandy loam soil, on growth characters, grains weight and dry
weight of plant.

Regarding, plant height, significant effect was obtained, while highly
significant values were found by ear weight, ear height, ear length, ear
diameter, stem diameter and weight of 100 grains and grain yield .On the
contrary, ear length and dry weight were not significant.The height grain
yield achived with 160 Kg N/ fed.

Table (3): Effect of nitrogen rates on growth characters of Zea mays plants .
N-rates Plant Ear Ear Ear Ear Stem Weight Dry Grain
KgN/fed. | height | weight height length | diameter | diameter | of 100 Weight |yield

(cm) (gm) (cm) (cm) (cm) (cm) grain (g/plant) (Kg/fed.)
(gm)

Control 135 38.53 76.33 8.80 1.83 1.40 13.77 485 616.4
70 147.1 63.34 82.22 13.78 2.67 1.57 17.47 676 1013.6
100 166.9 74.13 95.56 14.28 2.83 1.59 17.33 688 1194.0
130 151.6 81.95 87.22 13.83 2.57 1.48 17.63 627 1312.4
160 165.1 93.89 95.89 14.61 291 1.50 19.01 678 1516.6

LOSO? 14.93* | 11.49* 9.10** NS 0.22** 1.63* 0.74** NS 17.39**

These data are in agreement with those obtained by Badawi and EL-
Moursy (1997), Bader et al (1997), Lamloum (1997), Atta-Allah (1998), EL-
Moursy et al (1998), EL-Sheikh (1998), Zaghloul (1999) and Hassan (1999).
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2- Effect of various N-sources and / or rates on the residual NH4-

N concentration.

Data in Table (4) clearly showed that the effect of different sources of N on
NH4-N (mg/kg ) in the soil profile was insignificant, in the 3 soil layers of the
three samples with the exception of the subsurface (30-60cm) layer at the 1%
stage.

Data also showed that the lowest calculation of NH,-N was found at the 1
stage of growth in the soil profile by adding any kind of N-source while, the
highest NH,-N content was obtained in the 2 *¢ stage followd by the 3 u
stage.

Concerning the effect of urea on the reS|duaI NH4-N, h|gh accumulatlon
was found in the 2 ™ followed by the 3 ° « stage, while the 1 # one was the
least. Moreover no marked differences between N-sources on NH4-N
concentration withen 3 soil layers were found. Data documented that higher
NH,4-N concentration was accumulated in the sub surface than the surface or
deep layers for each N-source, i.e. ammunium sulphate, ammunium nitrate
and urea.

Table (4): Effect of various N- sources on NH,—N content (mg kg™) among
soil profile layers at three stages of maize growth .

1% Stage (35 days after | 2" Stage(75 days after | 3™ Stage(105 days after
N-sources sowing)) sowing)) sowing))
Soil depths (cm)
0-30 | 30-60 60-90 | 0-30 | 30-60 60-90 0-30 30-60 60-90
NH4-N (mg™)

Control 6.2 8.2 6.2 13.6 15.3 17.2 6.7 9.2 8.8
Ammonium 8.5 9.8 9.0 16.1 17.7 17.9 13.8 14.3 13.4
sulphat
Ammonium 8.3 7.9 8.0 17.1 17.7 18.0 14.4 15.4 11.3
Nitrate
Urea 9.2 10.8 10.1 17.6 17.6 18.8 15.7 15.8 14.4
L.S.D 0.05 NS 0.48 NS NS NS NS NS NS NS

Table (5) showed that NH4-N concentration significantly increased in all
layers at 3 stages of corn growth compared with control, W|th the exception
of subsurface at the 1% stage of growth and deep Iayer at 22 stage and then
decreased with increasing depth at three Iayers in 12! stage as well as surface
and deep layers at 2nd stage, while in the 34 stage h|gher concentration of
NH,-N were determined in the three layers at (160 kg fed™) treatment. (Jokela
and Randall, 1989; and Davies et al., 1995, obtained similar results).
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Table (5): Effect of various N- rates on NH4-N content (mgkg'l ), among soil
profile at three different period .

T
Soil depths (cm) NH4-N (mgkg™)
1% Stage(35 days 2 Stage(75days | 39 Stage(105 days after
after sowing)) after sowing)) sowing))

N-rates (KgN/fed) 0-30 | 30-60 | 60-90 | 0-30 | 30-60 | 60-90 | 0-30 | 30-60 | 60-90

Control 6.5 8.2 6.8 13.6 | 15.3 17.2 6.7 9.2 8.8

70 7.8 9.0 8.5 16.5 | 17.7 17.6 12.0 10.6 9.8
100 8.0 9.5 10.3 | 17.5 | 18.0 17.7 14.6 13.3 11.1
130 11.8 10.9 114 | 194 | 185 19.2 15.3 15.1 15.5
160 9.1 9.8 10.2 | 17.7 | 18.9 18.8 24.8 27.6 20.0
L.S.D 0.05 1.50 NS 2.00 [ 1.16 | 1.65 NS 1.40 1.10 1.95

3- Effect of various N—sources and / or rates on the residual

NO3-N concentration.

Table 6 showed that N03 N content was the highest, not only, in the 2 * nd
stage, but also in the 1 & soil layer. concerning the movement of NO3-N
during the soil prof|le data in Table (6) showed that all values in the surface
layer, in the 1% stage,and all layers in the 3 stage, were insignificant,
excepted that the surface layer at the 22 stage was S|gn|f|cant while the
subsurface and deeper layers at 1 stage as well as all layer of 2nd stage were
highly significant. These results are in agreement with Assubaie, (2004).

Table (6): Effect of various N- sources on NOs—N concentration (mg kg™)
among soil profile layers at three different periods.

1* Stage(35 days after 2"" Stage(75 days after | 3™ Stage(105 days after
sowing)) sowing)) sowing))
N- )

sources Soil depths(cm)

0-30 30-60 60-90 0-30 30-60 60-90 0-30 30-60 60-90
Control 3.7 1.2 0.5 3.3 2.0 1.8 1.2 1.7 0.4
AS 7.4 2.2 1.4 6.8 55 1.9 8.8 3.3 2.3
AN 5.1 3.6 1.6 7.8 4.2 2.8 5.7 2.8 1.6
U 6.9 2.8 0.9 7.9 3.0 3.2 6.9 1.8 1.2
Mean 5.78 2.45 1.1 6.45 3.68 2.43 5.65 2.4 1.38
L.S.D 0.05 NS 0.8 0.20 0.25 1.15 0.10 NS NS NS

The average of NO3-N concentration W|th|n the layer (O- 3OCm) was higher
in the 22 stage (6 45 mg Kg-1), than the 1% stage (5.78 mg Kg’ ) and the least
one was at the 3% stage (5.65 mg Kg- )

Moreover, the residual soil NO3-N content within the three soil stages
samples was gradually decreased with increasing soil depth. The former
results are in harmony with results obtained by Gerown et al., 1993, and
Davies et al., 1995.
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Table 7 clearly showed that increasing additional N-fertilizer raised the
NO3z;-N content significantly in soil layers among corn growth stages
compared with the control.

Table (7): Effect of various N- rates on NO3-N content (mg kg™) among soil
profile at three different periods.
Soil depths (cm) NO;-N (mg kg™)

1% Stage(35 days after | 22 Stage(75days after | 3 Stage(105 days after
sowing)) sowing)) sowing))

0-30 | 30-60 | 60-90 | 0-30 | 30-60 | 60-90 | 0-30 30-60 | 60-90
N-rates (kgN/fe

0 3.7 1.2 0.5 3.3 2.0 1.8 1.2 1.7 0.4
70 5.2 2.3 2.2 5.0 2.3 1.9 3.7 2.4 1.5
100 5.5 2.5 1.4 6.4 2.8 2.7 8.6 2.6 2.0
130 9.6 4.8 1.2 7.7 4.6 3.1 11.6 3.4 1.9
160 8.1 3.7 1.4 12.5 6.1 3.8 10.3 3.2 2.8
L.S.D. 0.05 1.17 0.61 0.38 | 1.48 0.56 0.44 1.50 NS 0.51

Numerous workers reported NOz; —N accumulation in agricultural soils, as
a result of agricultural practice, e.g. Roth & Fox, 1990: Liang & Mackenzie,
1994: Sarvari, 1995and Davies et al, 1995.

Statistically, significant differences Were obtained by all treatments,
excepted the subsurface soil layers at the 34 stage of corn growth. The N-
fertilizer rate (130 Kg/ fed) not only gave the highest NOs-N concentration in
soil, but also was the highest at the 3 stages of corn growth followed by the
4™ treatment (160 Kg N/fed), while the 2" and 3“ treatments were the least
ones.

The obtained data clarified that in each stage of growth, the surface layer
contained high concentration of NO3-N followed by the subsurface, while the
least NO3-N content was found in the deep layer (60-90cm).

4- Effect of various N-sources and / or rates on the residual NO»-

N concentration.

Table (8) identified the effect of various sources of N-fertilizers on NO,-N
concentration in 3 soil depths during 3 stages of corn growth. The statistical
analysis showed insignificant effect, except, at the 2 stage of growth, in the
subsurface layer. On average, the NO,-N concentration in the field during the
3 stages under study, indicated a nearly similar mean values by adding the
various sources of N-fertilizers under study, within 3 soil layers, after 75 and
105 days from planting.

The results also, showed that NO,-N decreased gradually during the 1%
and 2% stages and sharply increased in the 3 stage clarified gradual
decrease in the NO,-N concentration among the soil profile, following
nitrogen fertilization as amm.sulphate, amm.nitrate and urea.
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Table (8): Effect of various N- sources on NO,—N concentration (mg Kg'l)
among soil profile at three different periods .

Soil depths 1% Stage [ 28 Stage [ 39 Stage
(cm) NO,-N (mg kg™)
0-30 30-60 60-90 0-30 30-60 60-90 0-30 30-60 60-90
N-rates
(kgN/fed)
Control 0.26 0.21 0.11 0.16 0.15 0.08 0.20 0.28 0.27
AS 0.40 0.22 0.19 0.26 0.18 0.14 0.52 0.44 0.46
AN 0.29 0.21 0.17 0.22 0.20 0.14 0.52 0.47 0.45
U 0.37 024 0.19 0.23 0.16 0.13 0.58 0.55 0.30
L.S.D 0.05 NS NS NS NS 0.01 NS NS NS NS

Statistical analysis (Table 9). showed significant relations between the
increasing addition of N- fertilizers and NO,-N concentration, in the 3 soil
layers of soil profile, or at the 3 stages of corn growth, with the exception
subsurface layer at the 12 stage, surface layer at the 2nd stage and deep
layer at the 3% stage .

Table (9): Effect of various N-rates on NO,-N concentration (mg kg™).

Soil depths NO,-N (mgkg™)
(cm)
1% Stage 2 Stage 34 stage
0-30 | 30-60 | 60-90 | 0-30 | 30-60 | 60-90 | 0-30 | 30-60 | 60-90
N-rates
(kgN/fed)
0 0.26 0.21 0.11 0.16 0.15 0.08 0.20 0.28 0.27
70 0.28 0.22 0.19 0.23 0.15 0.12 0.33 0.38 0.30
100 0.29 0.22 0.20 0.25 0.17 0.14 0.44 0.54 0.46
130 0.48 0.25 0.23 0.26 0.19 0.16 0.82 0.67 0.47
160 0.46 0.22 0.18 0.29 0.23 0.18 0.91 0.56 0.51
Mean 0.35 0.22 0.19 0.24 0.18 0.14 0.54 0.49 0.40
L.S.D 0.05 1.18 NS 0.03 NS 0.02 0.03 0.10 0.10 NS

The lower content of NO, —N when ammonium type fertilizer were applied
to soil surface, may be due to the oxidation of the resulted NH,4-N to NO»,-N,
which represented the unstable intermediate product and finally to NO3-N,
mainly by aerobic microorganisms (De Datta and Magnage,1969) .

5-Effect of sources or rates of N-fertilizers on its forms

accumulation in corn leaves at 3 stages of growth.

Data in Table 10 clarified the relations between the N-sources (i.e.
ammonium sulphate, ammonium nitrate and urea) and the N-forms
acumulation in corn leaves, at each stage of growth were insignificant. The N
form content of NH,-N (5044 mg Kg™) was higher than NO3-N (50 mg Kg™) or
NO,-N (7 mg Kg™), at the 3 stages of growth. Nearly paralled amounts of N-
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forms (inculding NH; — NO3; — NO,- N), i.e. each stages of growth were found
by adding either ammonium or amide type of N-fertilizers.

Table (10): Effect of Varlous N- sources on total N, NH,, NO3; and NO, —N
removal (mgKg ) in corn leaves durlng season 2006.

tages NH,-N(mgKg ™) NOs-N(mgKg ™) NO,-N(mgKg ™)
stages stages stages
NS 1 2 3 Mean 1 5 3 Mean 1 2 3 Mean

source:

AS 5200 | 6500 | 4100 | 5267 | 60 | 50 | 40 | 500 | 15 | 4 | 2.0 7
AN 5000 | 5800 | 4100 | 4967 | 60 | 40 | 30 | 433 | 16 | 4 | 1.0 7
U 5100 | 6500 | 4000 | 4900 | 70 | 60 | 40 | 56.7 | 15 | 4 | 2.0 7
Mean | 5100 | 5967 | 4067 | 5044 | 63 | 50 | 37 | 50 | 15| 4 | 1.7 7
|6'§5'D NS | 002 | NS | NS | Ns| 0001 [NS| NS [Ns|Ns| NS | Ns

Data in Table 11 showed that higher amounts of NH4-N was found in corn
leaves , at 3 stages of growth , than other N- forms i. € NO3 —N or NO,- N ,
while NO,- N was the lowest ones. Moreover, in the formr table conflicting
statistical L.S.D values was found . Concernmg NH4-N |ns|gn|f|cant vaIues
were determined at the 1% and the 3@ stage of growth, while at the 2 ° od stage
S|gn|f|cant relation was found .But NO3-N values were insignificant at the 2nd
and 34 stages of growth. While NO,-N showed only significant relation at the
2 ¢ stage of growth. These data clarified that the increasing addition of N-
fertilizer, spontaneously, increased its content in corn leaves, at 3 stages of
growth in the following order: NH4-N 2 NO3-N 2 NO,-N. Maatouk and El Latif,
1985; El Sherbieny et al, 1999 and El-Sherief , 2005 obtained similar ressults.

Table (11): Effect of Various N rates on NH4, NO3; and NO, — N removel (mg
Kg ) in corn leaves at 3 stages of growth during season 2006.

Stages . . B
NH,-N(mgKg ™) NOs-N(mgKg ™) NO,-N(mgKg ™)
Stages stages Mean stages Mean
Mean

N_rates 1 2 3 1 2 3 1 2 3

Kg/fed.

Control 4900 | 6000 | 3900 | 4933 | 40 30 20 30 10 5.0 3 6.0

70 5100 | 5700 | 4500 | 5100 | 50 40 60 50 12 | 12.0 6 7.0

100 5000 | 6100 | 4100 | 5100 | 50 50 50 50 11 7.0 3 7.0

130 5400 | 6500 | 3700 | 5066 | 50 60 70 60 12 6.0 3 7.0

160 5100 | 6900 | 4300 | 5533 | 50 60 70 60 15 6.0 3 8.0

Mean 5100 | 6240 | 4100 | 5147 | 48 48 54 50 12 7.2 3 7.6

L.S.D0.05| NS 500 | NS NS 2 2 NS 1.0 NS
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6 — Effect of various N-sources and / or rates on NO3- N and NO,

— N accumulation in corn grains at harvest.

Data in Table 12 showed that the addition of ammonium nitrate resulted in
highly amounts of either NOs- N or NO,- N accumulated in grains followed by
urea, while the ammounium sulphate was the lowest one, in spite of the
obtained values in this respect , was not significant.

Increasing the nitrogen fertilization from zero to 75 Kg / fed caused a
consistant and progrissive increased in either NO3-N or NO,-N content in
corn grains at harvest, in spite of their values were not enough to be
statistically significant (Table 12).

These results clarified a noticeable increase of N-forms accumulated in
soil or plant (corn leaves and grains) by raising N- addition rates. The
excessive use of N — fertilizer has been appointed with pollution of soil, water
and plant sources in many parts of the world (Meinardi et al., 1995; Mueller et
al., 1995: Awatef (2001) and Sherief, 2005. Hammad et al. (2007) found that
increasing the nitrate in the added fertilizer gradually increase the
accumulation of Nos — N and No, — N in spinach and Radish tissues as
compared with control.

Table (12): Effect of various N sources and rates on N forms (mg Kg'l) in corn
grains at harvest stage.

N-sources NOs-N (mg Kg™) NO,-N (mg Kg™)
AS 22 2.0

AN 55 4.0

U 45 35

Mean 40.7 2.5

L.S.D 0.05 NS NS

N-rates NOs-N (mg Kg™ NO,-N (mg Kg™)
Control 6 0.7

70 9 1.4

100 20 2.9

130 28 3.2

160 46 3.8

Mean 31.9 2.40

L.S.D 0.05 21.8 2.3
REFERENCES

Ashour, N. E. (1997). Agricultural development of north Sinai by the Academy
of Sci. Res. and Tech. and N.R.C. with Ministry of Agric., N. Sinai
Governorate, Fac. of Agric. In N. Sinai and Ismalia governorates and
AR.C.

10



Effect of various sources and/or rates of n-fertilizerson....................

Association of Official Analytical Chemists. (A.O.A.C) (1990). Official Methods
of Analysis of the 15% Ed.; Washington D.C., U.S.A.

Assubaie, F. N. (2004). Comparative study of methods used for the
determination of nitrate and nitrite pollutants in well, ground water and
soil in Al-Hassa area, Saudi Arabia. Pakistan-Journal-of-Biological-
Sciences. 7: 4, 508- 513.

Atta- Allah, S. A. A. (1998). Response of maize to nitrogen and biofertilizer.
Assiut J. Agric. Sci., 29 No. 1; 59-73.

Awatef, A. M. M. (2001). Effect of different NP levels on the chemical
composition of maize plant. ph. D.Thesis, Fac. Agric. Cairo Univ., Egypt.
Badawi, M. A. and S. A. EI-Moursy (1997). Nitrogen and phosphorus for maize
(Zea mays L.) grown in newly reclaimed sandy soil. J, Agric. Sci.

Mansoura Univ., 22 (3): 659-671.

Badr, A. M., G.Y. Hammam, F. T. El-Sheikh and N. K. El-Gizawy (1997). Effect
of nitrogen fertilization and Agrispon (foliar spray) on some maize
varieties grown on a clay soil in Kalubia Governorate. Proc. 1 Symp. of
the Egyptian Society of Plant Nutrition and Fertilization, 1-2 Sept. Cairo.
pp. 1-21.

Cottenie, A. (1980). Soil and plant testing as basis of fertilizer
recommendations. F.A.O. Soils Bull., 38/2 FAO, Rome.

Davies, R., R Hodgkinson, A. Younger and R. Chapman (1995). Nitrogen loss
from a soil restored after surface mining. J. Environ. Qual. 24: 1215-1222.
De Datta, S.K and C.P. Magnage (1969). A survey of the forms and sources of
fertilizers nitrogen for flooded rice. Soils & Fertilizers, Vol. 32 No. 2: 103-

109.

Deare, F.M., N. Ahmad, Tu. Ferguson and N. Ahmad (1995). Downward
movement of nitrates and ammonium nitrogen in flattand ultisol. Nitrogen
economy in tropical soils. Fertilizer Research. 42: 1-3, 175-184.

El Sherbieny, A. E., K. G. Sohinan and R. M. Aly (1999). Increasing the
efficiency of nitrrogen fertilizer in newly resedual sandy soil. Zagazig J.
Agric. Res. Vol.26 No. 3B.

El-Moursy, S. A., A. A. Kandil, A. N. Attia and M. M Abdel-Naby (1998).
Evaluation of some foliar and soil fertilizers on growth and yield of corn.
J. Agric. Sci., Mansoura Univ., 23 (2): 711-721.

El-Sheikh, F. T. Z (1998). Effect of soil application of nitrogen and foliar
application with manganese on the yield and quality of maize (Zea mays,
L.). Proc. 8" Conf. Agron. Nov. 28-29, Fac. Agric., Suez Canal Univ,
Ismialia, Egypt, (In press).

El-Sherief, M. A. B. (2005). Impact of agricultural practice on environmental
pollution in north Sinai with special reference to transformation of N-
fertilizers in soil. Ph. D. Dep. Agr. Sci., Inst. Env. Studies & Res. Ain.
Shams Univ.Cairo, Egypt.

11



M.A.B. El-Sherief, A. A. Rahmou and E. A. Abdel Latif

Gerown, C. A., T. K Danneberger, S. J. Traina, T. J. Logan and J. R. Street
(1993). The effects of establishment methods and fertilization practices on
nitrate leaching from turfgrass. J. Environ Qual. 22: 119-125.

Hammad, S. A., M. A. Abou- Seeda, A. M. EI-Ghamry and Z. A. Lashin (2007).
Accumulation of NO; and NO, in Spinach and Radish plants as affected
by N forms . Egypt Soil Sci. Soc. 8™ National Conference. "Soils and water
studies in Sustainable Agriculture Systems." November 25-26,2007.

Hassan, M. M. M. (1999). Effect of planting dates on the response of the
hybrid maize to nitrogen fertilization M. Sc. Thesis. Fac. Agric., Al-Azhar
Univ.

Hesse, P. R. (1971). A Text Book of Soil Chemical analysis. John Murry
(Publishers) 1td. 50 Albermarle Street, london.

Information and Decision Support Center (2000). Descriping North Sinai with
information.

Jackson. M. L. (1973). Soil Chemical Analysis, Prentic Hall of India, Private
limited, New Delhi.

Jokela, W. E. and G.W. Randall (1989). Corn yield and residual nitrate as
affected by time and rate of nitrogen application. Agron. J. 81: 720-726.
Lamloum, M.M. (1997). Evaluation of some maize varieties under some
agronomic practices. M.Sc. Thesis, Fac. Agric. Moshtohor, Zagazig Univ.

Egypt.

Liang, B. C. and A. F. Mackenzie (1994). Changes of soil nitrate nitrogen and
denitrification as affected by nitrogen fertilizer on two Quebec soil.
Journal of Environmental Quality (USA). Vol. 23 (3):. 521-525.

Lindsay, W. L. and W. A. Norvell (1978). Development of DTPA soil test for
zinc, iron, manganese and copper. Soil Sci. Soc. Amer. J. 24: 421-428.

Maatouk, M. A. and L. A. El Latif (1985). Quality of sunflower seeds and NP
contents and their uptake as influenced by NP fertilization in sandy soil.
Annals of Agricultural Science,Ain Shams Univ.30:2,1109-1121.

Meinardi, C. R., A. H. W. Beusen, M. J. S. Bollen and O. Klepper (1995).
Vulnerability to diffuse pollution and average nitrate contamination of
European soils and ground water. Water Sci Tech. 31. 159-165.

Mueller, D. K., P. A. Hamilton, D. R. Helsel, K. J. Hitt and B. C. Ruddy (1995).
Nutrients in ground water and Surface water of the United States. An
Analysis of Data Through 1992 (Water Resources Investigations Report
95-4031). US Geological Survey,Reston, Virginia,USA.

Olsen, R. J., R. F. Hensler, O. J. Attoe, S. A. Witzel and L. A. Peterson (1970).
Fertilizer nitrogen and crop rotation in relation to movement of nitrate-
nitrogen through soil profiles, Soil Sci. Soc. Am. Proc. 34: 448-452.

Piper, C. S. (1950). Soil and Plant Analysis. Inter. Sci. Publisher, Inc N.Y.USA.

Roth G.W. and R. H. Fox (1990). Soil nitrate accumulation following nitrogen
fertilized corn in Pennsylvania. J. Environ. Qual. 19: 243-248.

Sarvari, M. (1995). Energy-efficient and environmentally friendly maize
production technology, Agrokemia-es- Talajtan, 44: 3-4, 381-386.

12



Effect of various sources and/or rates of n-fertilizerson....................

Singh, J.P. (1988). A rapid method of determination of nitrate in soil and plant
extracts. Plant and Soil, 110:137-139.

Singh, V., S. K. Sharma and B. L. verma (1995). Response of rainy season
sunflower (Helianthus annus. L.) to irrigation and nitrogen under North-
western Rajasthan. Indian J. Agron., 40 (2): 239-242.

Snedecor, G. W. and W. G. Cochran (1989). Statistical Methods. The lowa
State Univ. Press. Amer. USA 8" Ed.

Steenvoorden, J. H. A. M. (1989). Agricultural practices to reduce nitrogen
losses via leaching and surface runoff. PP. 72-84. In J. C. Germon (Ed)
Management Systems to Reduce Impact of Nitrates. Elsevier, London.

WHO (1994). Assessing human health risks of chemicals: Derivation of
guidance values for health-based exposure limits. Geneva, World Health
organization. International Program on Chemical Safety. (Environmental
Health Criteria 170).

Zaghloul, A. K. (1999). Effect of nitrogen and biogas fertilizers on maize and
the following wheat yield. Ph. D. Thesis Fac. Agric., Moshtohor, Zagazig
Univ. Egypt.

13



M.A.B. El-Sherief, A. A. Rahmou and E. A. Abdel Latif

gV s aShi Ao Adbld) ¥ amag g 5Y) dland) jalaas LA S
p s Jlad Adiblaa & cluilly 430 b

cihal) 4 daal adl = gan) oae Jale — il g (uls daaa
Sall-4e )3l Gigasll 38 a—dilly Blally (i) Eigag 2gaa

s ciad g0 el (Lyyss —asmisa¥) Gt —agmisal) Clila) jalas EDE )

AS o (OBl Cpag i aag Ve Y Ve Ve jdia) Guag i cNaea

Yot s aga B Al B4 cilidy Al e NS B ASg ) saal)

Y B ele Juaatal) milill) (el oSy

ALzl dabwl) oty ki) A8kl B agaigad) igiBU Luii 4ldde 3850 g )
SN 5SS A5y (s asmisa) Clpii-agmisal) clili) dadiiial) Saaud)
e Bany (abliy 2% Ciliaal) dsadl) Jana 5alyjy Lndad) A8kl 8 Lgina o gsiga)
. and) AL

bl jasg ead) (e NS B aa abliny A plab A el il ggiaa - Y

<agisa¥) Clila < agrigal) il dlaall jdiaal Lag iy )il aBh of aag - Y
gl

(b Bany 233y Alilly s Alasall I8 Lapas (abliny Al B o Al gstaa — ¢
. ALY A pal)

O EDGEY Jalial) 5,00 il Ghsl B pasisa¥) G ¥ G Alle S ciang —o
Brgual) (oA Anpugl) cuilsy Ay all) o) At 5 pual) Jla cigi¥) jga Bl oo gall
Jana 3aliss LY (B aShial) Cig i) g S Aaiag BmAN) Ay i o5 As)a
R EN

14



Effect of various sources and/or rates of n-fertilizerson....................

clibag Ly oad) Aol qugad) B ey iilly il aS) A ASY) agaisa¥) i dlaw GlS —1
. dlaal) Al agigal)
LA g A ity L Cig i) 380 L) A e cig W) AL Jara Bl -V

15



M.A.B. El-Sherief, A. A. Rahmou and E. A. Abdel Latif

EFFECT OF VARIOUS SOURCES AND/OR RATES OF N-FERTILIZERS ON..............

M.A.B. EL-SHERIEF, A. A. RAHMOU AND E. A. ABDEL LATIF

16



	Control
	Ammonium sulphat
	Soil depths (cm)
	N-rates (KgN/fed)

	Control
	70 
	Control
	AS
	Soil depths (cm)
	N-rates (kgN/fed)

	0
	70
	Soil depths (cm)
	N-rates (kgN/fed)

	Control
	AS
	Soil depths (cm)
	N-rates (kgN/fed)

	0
	70 
	Stages
	Stages


