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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 accumulztion 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 conceniration 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 NOs-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 222
stages and sharbly increased in the 3 stage .

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

&6- Ammonium nitrite gave the highest NO»-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 NOy-N
and NOxN concentration in maize grains.

Key words: Sandy loam soil —-N- sources —N- rates — Maize — NHs-N, NOs-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 charactenzed 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 1980).

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
NQ;-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, NO,—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,, NO; 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
and the 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,0s) was added at a rate of 30 Kg fed™
before cultwatlon while potassium sulphate {48%K.0) was applied at the
rate of 50 kg fed ™' in 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 yieid.

Laboratory studies:

a- Soil analysis: Three soil samples at depths 0-30, 30-60 and 60-80 cm
were coilected 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,;S0, and determined by microkjeidaht apparatus Hesse (1971). NH,-N
extract was determined colorirmetrically with using Nessler method according
to Jakson {1973). NO;-N using nitrophenol disulfoenic 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 uvsing 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 % 148 129 12.0
Texture sandy loam_ sandy loam sandy loam
pH {1 2.5) 8.3 8.1 8.1
TS5 % 0.12 0.11 0.17
Organic matter % 0.01 0.04 0.01
CaC0; % 8.8 71 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 24
Zn_mgkgy’ 1.0 0.8 0.8

b- Plant analysis: Total nitrogen was estimated by (A.0.A.C., 1990). NH,,
NO; and NO, -N analysis: NHN in plant extract was determined
colorimetrically with using Nessler method according to Jakson (1973), NO;’
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
suilphate, 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 yield 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

plants.
Piant Ear Ear Ear Ear Stem ":': ;%';t Dry Grain
N-sources | height | weight | height length { diameter | diameter rain welght Yield
cm} | {om) em) | (em (cm) tem} | 9 (g/plant) | (Kgffed.)
gm) _
Ammonium | 450 | goye | gaq3 | 1359 2.69 153 | 17.88 678 12930
sulphat
Ammonium | 1495 | 5685 | 8313 | 12.65 243 145 | 1578 559 923.0
nitrate
Urea 160.5 | 7312 | 8107 | 1295 275 154 | 17.55 556 11755
L8D005 | 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 ﬂgrowth characters of Zea mays plants .
N-rates ; Plant Ear Ear Ear Ear Stem Weigint pry Grain

KgNffed. | height | weight height length | diameter | diameter | of 100 Weight |yletd

{cm} {gm) {cm) {cm) {cm) fcm) g(;ﬂrain {g/plant) | (Kgifed.)
m)_

Control | 136 | 38.63 | 7633 | 880 1.8 140 | 1377 485 6164
70 | 1471 | 6334 | 8222 | 1378 | 267 Y57 | 17.47 576 1013.6
100 | 1868 | 7413 | 9556 | 1438 | 2.83 159 | 17.93 588 11940
190 | 1516 | 8195 | 87.22 | 13.83 | 2.67 148 | 17.63 27 1312.4
160 | 7651 | 93.89 | 95.89 | 44.81 2.91 150 | 19.01 78 15166

';%‘_E 1895 | 1149+ | 910+ NS 02z~ | 163~ | o074~ NS 17.39~

These data are in agreement with those obtained by Badawi and EL-
Moursy (1997), Bader et al (1997}, Lamloum (1997), Atta-Allab (1998), EL-
Moursy et af (1998}, EL-Sheikh {1998}, Zaghloul (1999) and Hassan {1999).

1208



Effect of various sources and/or rates of n-fertilizers on....................

2. Effect of various N-sources and / or rates on the residual NH,-

N concentration.

Data in Table (4) clearly showed that the effect of different sources of N on
NH,-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 calcwlation 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 o
stage.

Concernmg the effect of urea on the resuiual NH4-N, hlgh accumulatlon-
was found in the 2 X followed by the 3 o stage, while the 1 2 one was the
least. Moreover no marked differences between N-sources on NH,-N
concentration withen 3 soit layers were found. Data documented that higher
NH.-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
proflle layers at three stagms of maize growth .

1% Stage (35 days after 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
NH,N (mg”)

Control 6.2 8.2 6.2 | 13.6 | 15.3 17.2 6.7 92 8.8
Ammonium | 8.5 9.8 2.0 64 | 177 17.9 13.8 143 134
sufphat
Ammonium 8.3 1.9 8.0 171 17.7 18.0 14.4 15.4 1.3
Nitrate
Urea 9.2 10.8 10.1 17.6 17.6 18.8 15.7 15.8 14.4
L.5.D 0.65 NS 0.48 NS NS NS NS NS NS NS

Table (5) showed that NH,-N concentration significantly increased in all
layers at 3 stages of corn growth compared with control, wnth the exception
of subsurface at the 1* stage of growth and deep !ayer at 2™ stage and then
decreased with increasing depth at three layers in 1% stage as well as surface
and deep layers at 2nd stage, while in the 3™ stage hlgher 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 NH,-N content (mgkg™ ), among soil
profile at three different period .

Soil depths (cm) NH.-N_{mgkg™)
1" Stage(35 days 2" Stage(75 days | 3" Stage(105 days after
after sowing)) after sowingj}) sowing))

N-rates (KgN/fed) 0-3¢ | 30-60 | 60-90 | 0-30 | 30-60 | 60-90 | G-30 [ 30-60 | 80-90
Control 6.5 8.2 6.8 13.6 | 15.3 17.2 6.7 9.2 8.8
70 7.8 9.0 85 [165 ] 17.7 | 17.6 | 120 10.6 9.8
100 8.0 9.5 103 [ 17.5 | 18.0 17.7 14.6 13.3 11.1
130 11.8 10.9 114 | 194 | 18.5 19.2 15.3 15.1 15.5
160 9.1 9.8 102 [ 17.7 | 18.8 18.8 24.8 27.6 20.0
L.S.D0.05 1.50 NS 200 [ 116} 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 NO;-N content was the highest, not only, in the 2 ed
stage, but also in the 1 # soil layer. concerning the movement of NO,-N
during the soil profile,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 2™ stage was significant, while the
subsurface and deeper layers at 12 stage as welt as alt layer of 2% stage were

highly significant. These results are in agreement with Assubaie, {2004).

Table (6): Effect of various N- sources on NOxN concentration (mg kg™
among soil profile layers at three different periods.
1_

Stage(35 days after 2™ Stage(75 days after | 32 Stage(105 days after
N sowing)) sowing}) sowing))
sources Soil depths{cm)
0-30 30-60 60-90 0-30 30-60 60-90 0-30 30-60 60-90
Contro! 37 1.2 0.5 32 2.0 1.8 1.2 1.7 0.4
AS 7.4 2.2 1.4 6.8 5.5 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 1.4 6.45 3.68 243 5.65 2.4 1.38
L.5.D 0.05 NS 0.8 0.20 0.25 1.15 0.10 NS NS NS

The average of NOs-N concentration within the layer (0-30cm) was higher
in the 2 stage {6.45 mg Kg-1), than the 18 stage (5.78 mg Kg") and the least
one was at the 3™ stage (5.65 mg Kg™).

Moreover, the residual soil NO;-N content within the three soil stages
samples was gradually decreased with increasing soil depth. The former
resufts 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
NO;-N content significantly in soil layers among corn growth stages
compared with the control.

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

oil depths (cm) NOyN (mg kg')
1¥ Stage(35 days after | 2™ Stage(7Sdays after | 3™ Stage(105 days after
sowing})) sowing)) sowing}}
0-30 30-60 | 60-90 | 0-30 | 30-60 | 60-90 -30 30-60 60-90
N-rates (kgN/fe

g 3.7 1.2 0.5 3.3 2.0 1.3 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 34 11.6 3.4 1.9
160 8.1 3.7 1.4 12.5 6.1 3.2 10.3 3.2 2.8
L.S.D.0.05 1.17 0.61 0.28 1.48 0.56 0.44 1.50 NS 0.51

Numerous workers reported NO; ~N accumulation in agricultural soils, as
a resuit 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 3™ stage of corn growth. The N-
fertilizer rate {130 Kg/ fed) not only gave the highest NOs-N concentration in
sonl but also was the highest at the 3 stages of corn growth followed by the
4 treatment (160 Kg Nffed), 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 NO;-N foliowed by the subsurface, while the
least NO;-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 statisticai
analysis showed insignificant effect, except, at the 2™ stage of growth, in the
subsurface layer. On average, the N02~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 39 stage clarified gradual
decrease in the NO,-N concentration among the soil profile, following
hitrogen 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*)
amon s il profile at three different periods .

Soil depths 1% Stage ?X Stage ] 3™ Stage
(em) NO-N_(mg kg™)
0-30 30-60 60-90 c-30 30-60 60-90 0-30 30-60 60-80
N-rates
| (kgNifed)
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.5.D 0.65 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 !5yer at the 12 stage, surface layer at the 2 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 _(mg kg™
(em)
12 Stage 2™ Stage 3™ Stage
0-30 30-60 | 60-90 0-30 30-60 | 60-90 0-30 30-60 | 60-90
N-rates
(kgNifed)
0 0.26 .21 0.11 0.16 0.15 0.08 0.20 0.28 0.27
70 0.28 0.22 0.19 6.23 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 (.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 0.1 0.56 0.51
Mean 0.35 0.22 0.19 0.24 0.18 0.14 0.54 0.49 0.40
£.8.D 0.05 1.18 NS 0.03 NS | 0.02 0.03 0.10 0.10 NE

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,-N to NO,-N,
which represented the unstable intermediate product and finally fo NO;-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 (ie.
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 NO,-N (50 mg Kg™') or
NO.-N (7 mg Kg™), at the 3 stages of growth. Nearly parafied amounts of N-

1212



Effect of various sources andjor rates of n-fertilizers on.............

forms (inculding NH, — NO; — NO,- N), i.e. each stages of growth were found
by adding either ammonium or amide type of N-fertilizers.

Table (10): Effect of Vanous N- sources on total N, NH,, NO; and NO, -N
removal (mu ) in corn leaves durmg season 2008.

tages | NH,-N(mgKg ) NO,:-N(mgKg ”) NO.-N{mgKg ) !
f stages stages T stages

N 1 2 3 Mean 1 2 3 Mean 1 2 3 Mean
sSource
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 7 50 15| 4 1.7 7
LS.D
0.05 NS ( 0.02 NS NS NS 0'001J NS NS NS | NS | NS NS

Data in Table 11 showed that higher amounts of NH,-N was found in comn
leaves , at 3 stages of growth , than other N- forms i. e NO; =N or NO,- N,
while NO,- N was the lowest ones. Moreover, in the formr table conflicting
statistical L.S.D values was found . Concermng NH,-N mssgmflcant values
were determined at the 1% and the 3 stage of growth, while at the 2™ stage
s:gmflcant relation was found .But NO,-N-values were insignificant at the 2™
and 3 ™ 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: NHs;-N 2 NO»s-N 2 NO,-N. Maatouk and E} Latif,
1985; El Sherbieny et al, 1999 and El-Sherief , 2005 obtained similar ressults.

Table (11} Effect of Various N rates on NH,, NO; and NG, —~ N removel {mg
Kg') in corn leaves at 3 stages of growth during season 2006,

Stages NH.N(mgKg ™) NO5-N(mgKg ) NO:-N{mgKg )
Stages stages Mean stages Mean
AN I Mean T
Norates 10 2 } 3 1|23 17 2 | 3
Kgffed. i !
| 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 ;] 7.0
100 5000 | 6100 [ 4100 5100 | 50 50 50 50 11 7.0 3 7.0
130 5400 | 6500 | 3700 | 5066 50 &0 70 60 12 6.0 3 7.0
160 5100 | 6900 | 4300 | 5533 | 5Q 60 70 60 15 6.0 3 8.0
Mean 5100 | 6240 {4100 ; 5147 | 48 48 | 54 50 12 7.2 3 76
LSD0.05| NS 500 NS NS 2 2 NS 1.0 NS
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6 — Effect of various N-sources and / or rates on NO;- N and NO;

— N accumulation in corn grains at harvest.

Data in Table 12 showed that the addition of ammonium nitrate resulited in
highly amounts of either NO,- 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 No; — 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™) in corn
grains at harvest stage.

N-sources NO-N (mgKg’) NO»-N (mgKg'}

AS 22 2.0

AN 85 4.0

u 45 3.5

Mean 40.7 25

L.S.D 0.05 NS NS

N-rates NO;-N {mgKg™ NO-N (mgKg')

Control 3} 0.7

70 9 14

100 20 2.9

430 28 3.2

160 46 38

Mean 319 2.40

LSD0.05 7.8 33
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