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ABSTRACT: Two successive field experiments were carried out
during 2001/2002 and 2002/2003 seasons at Meet E-Nahall Dekirnis,
Dakahlia Governorate to study the influence of N&P fertilization
under foliar application of zinc, ascorbic acid and its combination on
yield and mineral composition of wheat plants.

The results revealed that:

[- The total uptake of N and P increased with the 50 kg N fed™' +
13.20 kg P fed' under zinc + ascorbic acid treatment, whereas
the total uptake of K was increased with the 70 kg N fed! +
13.20 kg P fed' under the same previous treatment.

2- The total uptake of Fe increased with the 70 kg N fed™' + 6.60
ke P fed' under zinc + ascorbic acid treatment, meanwhile the
total uptake of Mn was increased with the 50 kg N fed” + 6.60
kg P fed" levels under ascorbic acid treatment, as well as the
total uptake of Zn was increased with the 50 kg N fed”' + 13.20
kg P fed' under zinc + ascorbic acid treatment.

3- N-recovery percentage was increased about 25.92% with the
treatment of N.= 50 kg N fed™! while the P-recovery percentage
equal 38.48% with the P;=6.60 kg P fed.

4- The superiority was the treatment of 50 kg N fed ™' +13.20 kg P
fed! combined with zinc + ascorbic acid treatment where it gave
the highesi mean values for grains yield {3.37 ton fed'} and
straw yield (5.68 ton fed")
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5- N, P and K-uptake increased over control by about 44.28,
39.62 and 46.27%, respectively in grains, while in straw they
were 45.59, 69.23 and 39.03% with the zinc + ascorbic acid

treatment, respectively.

6- Fertilizing with the 50 kg N fed' + 13.20 kg P fed” by zinc +
ascorbic acid treatment saving about 40% from nitrogen and
phosphatic fertilizer, hence, saving the environment from
pollution, and avoided excessive N application.

INTRODUCTION

Wheat is considered a very
important crop for many countries
in the world, which is regarded as
the most important cereal crop in
Egypt. The amount needed of such
crop is greater than that locally
produced. Therefore, increasing its
productivity as well as the
cultivated arcas are  highly
recomiended.

Phosphorus is considered as an
essential macronutrient, i.e. needs
in relatively large amounts and
occurs in most plants and soil
solutions in concentrations of 10
and 0.001 to 0.01 kgha,
respectively (Pau! and clark, 1996).
Unlike the available forms of
nitrogen (NH4~ and NO3"), H,PO4
is chemically unstable and will
quickly react with other cation
species in the soil solution
(fixation- & transformation and
precipitation processes) to form
phosphorus compound less

available for plant uptake (Foth,
1984).

Under Egyptian conditions
many researchers studied the effect
of different levels of soluble
nitrogen fertilizers on wheat and

corn production and protein
content as well as mineral
composition, they found that

increasing nitrogen levels up to 90,
100, 70 and 40 or 50 kg N fed
increased most parameters of
wheat plants (El-Leithi er al., 1996
and El-Naggar, 1999). It is stil]
fertilized by using soluble mineral
fertilizers such as NH4NQO;. Excess
nitrogenous fertilization occurs due
to lack of soil monitoring to
rationalize the fertilizer dosages
and because the flood irrigation
system, used with frequency and
rates applied acccleratcs NOj
leaching. The results of Deiz ef al.
(1994) showed  that, the
conventional agricultural practices
are one of the main causes of NOy’
aquifer pollution.
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Foliar application is a technique
as a practical way to supply trace
elements in rapid microelements
absorption. Othman (1989) found
that foliar application of zinc under
higher levels of phosphatic
fertilization, significantly reduced
dry matter stems and leaves at
flowering stage. Ascorbic acid is
known as a growth regulator that
influence many physiological
processes such as the synthesis of
enzymes, nucleic acids, proteins
and act as co-enzyme (Reda ef al,
1977, Abdel-Halim, 1995; Traffa
el al.. 1999 and El-Greadly, Nadia,
2002 in different plants.

Abd Fl-Hameed ef al (2003)
reported that, a high significant
was found in grain and straw
yields, also, N, P, K, Fe, Mn, Zn
and Cu absorption with high levels
of phosphorus and zinc foliar
application, at the rates of 25 kg
P,0Os fed”! + 1 kg zinc fed.

The objective of the present
study was to investigate the
interactions of N & P fertilization
with foliar application of zinc,
ascorbic acid and its combination
on yield and macro-micronutrients
uptake of wheat crop.
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MATERIALS AND METHODS

Two field experiments were
established to fulfill the objectives
of present work as follows:
Location: At Meet El-Nahall,
Dekirnis, Dakahlia Governorate.
Soil: Representative surface soil
samples (0-30 cm) performance of
the experiment where some
characteristics of the soil samples.
The routine soil analysis was
determined according to Black
(1965) and Page (1982) as
indicated in Table 1.

Studied crop: Wheat (Triticum
aestivum, L) “Gemmaza 97 was
obtained from Agric. Res. Center.
The planting dates were 25" and
20" of November in the two
seasons 2001/2002 and 2002/2003,

respectively.
Experimental plot: 4 x 3 m =12 m’
Experimental  treatments: The

experiment was designed in a split-
split plot involving 13 treatments.
Each trcatment was replicated
three times, so the total treatments
equal 39 plots. The detailed
experimental treatments were as
follows, 3 treatments, the main A
of foliar application (Zn 1lkg as
zinc sulphate fed™, ascorbic acid
(1500 ppm) and combined of Zn +
ascorbic acid) with two different
levels of phosphorus and nitrogen.
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Table 1: Particle size distribution (%) and chemical properties of the soil in

the experimental site.

Soil physical Soil chemical properties Avall(::::lelrgtf’tlr lents
properties (%) pH M value | 8.2
EC dsm:'® [ 0.86 .
Ca” Lo N© 340 |
Seluble cations Mg" 2.10
Sand | 320 | L Ggsel | Na” | 510 [ PO 3.0
K* 0.50
co™, 0.00 KO 3110
. Soluble anions HCO™ 1.40
Sit 280 1 1meq/100 g soil CL- ’ 5101 Zn® 0.72
; S0, 2.30
Clay 440
OM 1.8} |
CaCO, 2.86
Soil texture | Clayey SAR .85
ESP 3.74
1- 1 : 2.5 suspension 2- ¢ 5 Extract  3- Extracted by 1% K,S0,

4- Extracted by 1M sodium by carbonate  5- Extracted by 1M ammonium acetate

6- Extracted by DTPA.

Phosphorus  fertilization  (the
submain B), P;= 6.60 & P; = 13.20
kg P fed'! as calcium
superphosphate 15.5 % P,0s, and
nitrogen fertilization (the sub sub-
main C), N; =70 & N2 =50 kg N
fed' as Ammonium nitrate (33.3
% N). In addition to the control
(N= 70 kg N fed”, P;= 6.60 kg P
fed" and without foliar application
treatmend.

Foliar applications were done
after 45 days from sowing, the
foliary replicated S times with 15
days intervals.

Calcium super phosphate was
added during the soil tillage certain
treatments before sowing, while
ammonium nitrate was added at
two equal doses before the 1™ and
2" irrigation, respectively.

Wheat plants were harvested
after 6 months from sowing. The
samples were collected from 1 m?
in plot and calculated as 1 feddan
for grains and straw yields. Plant
samples were oven dried at 70 °C
till a constant weight and the dry
weight was recorded.

The plant materials were ground
and a sub-samples of 0.4 (g) were
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wet-digested using HSO4 — HCIO4
~ mixture according to Peterbugsiki
(1968).

The  macronutrient and
micronutrient contents (N, P, K,
Fe, Mn and Zn), tespectively, were
determined in grains and straw
vields according to Black (1965).
N and P recovery percentage was
calculated according to Mikkelsen
(1987).

N or P recovery % (grain + straw) =
N ar P npiake (Scrtilized ptants) - N or P uptake (tontrol)

x 100

Applied N or P rate
A combined analysis of
collected data for both seasons was
done using the analysis of variance
technique according to Gomez and
Gomez (1984).

RESULTS AND DISCUSSION

A. Effect of different N&P levels
and foliar application on
nutrient uptake:

From the combination effect of
foliar applications (zinc, ascorbic
acid and its combination) and
different N, P levelson N, P and K
uptake (kg fed') in grains and
sttaw at harvest stage are
illustrated in Table 2, where the
statistical analysis are significant at
all parameters under investigation
where 50 kg N fed™ + 13.20 kg P
fed! involved in zinc + ascorbic
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acid gave the highest values for N-
uptake in grains, but 50 kg N fed”
+ 6.60 kg P fed of zinc + ascorbic
acid gave the highest values for N-
uptake in straw viz, 41.70 and
23.76, respectively for two
seasons. While P-uptake in grains
have the highest values with the 50
kg N fed? + 13.20 kg P fed 'of zinc
treatment. However, straw having
the highest values with the 70 kg N
fed! + 6.60 kg P fed' of zinc +
ascorbic acid treatment, viz, 7.27
and 8.75, respectively for two
seasons. On the other hand, the K-
uptake gave the highest values
with the 70 kg N fed' + 13.20 kg P
fed! combined with zinc +
ascorbic acid treatments in grains
while in straw was N|;= 70 kg N
fed! + P;= 6.60 kg P combined
with  zinc + ascorbic acid
treatments, gave 11.09 and 58.22,
respectively, for the two seasons.
Generally, the results referred to
the total uptake for N and P-uptake
increments with 30 kg 50 kg N
fed!' + 13.20 kg P fed” of zinc +
ascorbic acid treatments while the
total of K-uptake was increased
with the 70 kg N fed' + 13.20 kg P
fed'for the previous treatment.
The of Sarhan (2004),
confirmed these results. _
"~ Table 3 revealed that, the
combination effect of foliar

work



Table 2: Combination effect of foliar application and different N, P levels on N, P and X uptake (kg
fed) in grains and straw of wheat plants at harvest stage.

N-uptake P-uptake K-uptake

Treatments Grains |Straw |Total |Grains |Straw |Total |Grains [Straw |Total

Control " -
(Without foliar application) 276 1496 | 42.56 | 4.82 4.68 9.50 500 | 3984 | 45.74

Py |N; 13123 | 1673 | 4796 | 678 | 433 ; 11.11 | 7.16 | 46.9% | 54.09
N, | 28.79 | 1932 | 48.11 ; 591 449 | 1040 | B.01 | 4985 | 57.86
P, [Ny | 3641 | 18.14 : 5455 ; 696 | 5.62 | 12.58 | 8.30 | 44.02 | 52.32
Np 13209 [ 1836 {5045 | 727 | 6.65 | 13.92 | 8.42 | 50.69 | 59.11

Zinc
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P, INy | 2762 | 1683 | 4445 | 565 | 7.14 | 1279 ] 7.07 | 56.61 | 63.68
Ascorbic N, 322112079 ]53.00] 556 | 7.11 | 12.67 | 8.04 | 56.07 | 64.11

acid P, [Ny | 2942 | 1687 | 4629 | 437 | 771 | 12.08 | 6.78 | 48.20 | 54.90
N, {3249 | 16.08 | 48.57 | 383 | 5.73 9.56 | 10.79 | 45.83 | 56.62
Py [Ny [ 3839 | 20.45 | 58.84 | 4.63 8.75 [ 13.38 { 7.62 { 58.22 | 66.13

- Zine + N, | 3984 | 23.76 ; 63.60 ; 556 | 664 | 1220 | 790 | 53.83 | 61.50
ascorbic acid |P; [N; | 39.33 | 17.76 | 57.09 | 4.81 8.16 | 12.97 | 11.09 ; 5049 | 85.30
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Ny [ 41.70 | 2326 : 6496 ; 656 | 8.12 | 1468 | 590 | 57.51 | 68.60

LSD 5 % for foliar 0.07 0.59 0.06 0.22 0.22 0.16
P ¥ P NS >k * Ao
N % *% *¥ * % : *k *ok

Interactions 0.76 0.42 0.61 0.27 0.16 0.57

N;=70kgN fed”, N; = 50 kg N fed”, P,=6.60 kg P fed” and P, = 13.20 kg P fed™



Table 3: Combination effect of foliar application and different N, P levels on Fe, Mn and Zn uptake

(g{ed'l) in grains and straw of wheat plants at harvest stage.

Fe-uptake Mn-uptake Zn-uptake
Treatments Grains | Straw | Total | Grains | Sgraw | Total | Grains | Siraw | Total
. Control 1273 | 12.05 | 1393 | 77.10 | 44.05 | 121.1 | 1552 | 314.4 | 469.6
(without foliar application)

P, | N; | 151.4 | 2145 | 1729 | 87.14 | 4720 | 1343 | 163.5 | 421.5 | 385.0
. N, | 1483 | 21.60 | 169.9 | 99.26 | 96.60 | 195.8 | 182.8 | 519.3 | 702.1
Zine p, | Ni| 160.6 | 16.07 | 1766 | 1055 | 64.80 | 170.3 | 1950 | 348.8 [ 5438
20N, | 1665 | 44.60 | 211.1 | 103.4 | 89.30 | 192.7 | 194.0 | 638.2 | 832.3
P, | N | 1485 ] 31.90 | 1804 | 87.62 | 63.80 | 1514 | 179.5 | 541.9 | 721.4
Ascorbic N, | 231.5 | 41.10 | 272.6 | 108.9 | 113.1 | 222.0 | 179.9 | 749.4 | 9293
acid p, |Ni| 2030 | 1510 218.1 | 99.05 | 7830 | 1773 | 190.5 | 4652 | 655.7
Y2 N, | 1892 | 2430 [ 2135 | 99.60 | 65.05 | 164.6 | 190.6 | 506.1 | 696.7
_ N, | 273.8 | 21.30 | 295.1 | 91.36 | 71.00 | 162.3 | 208.4 | 487.1 | 695.5
Zine + P N, | 2328 15940 | 2922 | 121.4 | 71.80 | 203.1 | 1995 | 473.7 | 673.2
Ascorbic N, | 2043 | 18.00 | 222.3 | 97.03 | 66.00 | 163.0 | 225.1 | 404.4 | 629.5
acid P2 N, | 257.6 | 33.80 | 291.4 | 112.5 | 108.2 | 220.7 | 190.7 | 754.7 | 9454

LSD 5 % for foliar 193 | 0.63 1.05 | 1.29 1 490 | 124

P NS * % * 3k NS X *k

N L3 ] E 1 3 E X 3 *.* NS ok

Interactions 4.15 142 1.91 1.19 NS 3.16

N; =70 kg N fed", N = 50 kg N fed”, P,= 6.60 kg P fed™ and P, = 13.20 kg P fed™'

00T (9)ON I€ 10A “say o3y [ 3rzodvg
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applications (zinc, ascorbic acid
and its combination) and different

N, P levels on Fe, Mn and Zn-

uptake (g fed™) in grains and straw
at harvest stage showed differences
significant at  all  studied
parameters except grains at Zn-
uptake. Whereas the 50 kg N fed”’
+ 1320 kg P fed' of zinc +
ascorbic acid treatment, gave the
highest values for Fe-uptake in
grains, while 50 kg N fed! + 6.60
kg P fed” of the same treatment
showed the highest values for Fe-
uptake in grains and straw (257.66
and 59.40, respectively) in both
seasons. It can be seen from the
result  that = Mn-uptake  was
increased at 50 kg N fed” + 6.60
kg P fed'of zinc + ascorbic acid
treatment, in grains, but in straw
the highest values occurred with
the 50 kg N fed” + 6.60 kg P fed’'
of ascorbic acid. The individual
treatment increases were 121.42
and 113.10, respectively in two
seasons. Otherwise, Zn-uptake
increased with the 70 kg N fed”' +
13.20 kg P fed"' of zinc + ascorbic
acid treatment in grains while in
straw was 50 kg N fed™ + 13.20 kg
P fed” of previous treatment, viz,
225.i0 and 754.70, respectively,
for two seasons. Generally, the
results referred to the total uptake
of Fe and Zn-uptake were

Abd El-Hameed., A.M,

increased with the 70 kg N fed”’ +
6.60 kg P fed”' and 50 kg N fed™ +
13.20 kg P fed’, respectively, of
zinc + ascorbic acid treatment
while the total of Mn-uptake
increased with the 50 kg N fed™ +
6.60 kg P fed'of ascorbic acid
treatment. The resuits of Abd Ei-
Hameed (2003), confirmed these
findings.

B. N-uptake and its recovery by
wheat plants as affected by N-
levels.

Data in Table 4 revealed that,
N-uptake at harvest stage of wheat
plants were significantly decreased
with raising the nitrogen dose. At
50 kg N fed” (N, treatment), the
N-uptake was the maximum. The
values were 34.60 and 20.62 in
grains and straw respectively in
both seasons. '

The uptake percentage of wheat
grains was 4.43 and 25.36 % for 70
and 50 kg N fed', respectively,
compared with the control. The
lower harvest ratio and unbalanced
distribution of absorbed nitrogen
between (straw and grains) and
foliar application on the wheat
plants were at high level of
nitrogen (N;= 70 kg N fed™).

The results recorded in Tabie 4
showing that, the  highest
percentage of nitrogen recovery



Table 4: N-uptake and its recovery by wheat plants at harvest as affected by N-levels in both seasons.

Wheat yield (ton fed™) N-uptake
Grains | Straw Total | Fertilizer | % derived %
) N-uptake  N-uptake | N-uptake { N-uptake | from total
Treatments
Control
2.74 5.23 7.97 27.60 14.66 42.26 - - -
(NiPy)
Ny 3.08 484 7.92 33.73 17.80 51.53 9.27 17.99 13.24
N, 3.49 5.25 8.74 34.60 20.62 55.22 12.96 23.47 25.92
LSD5% | 0.13 [ 0.17 0.21 0.09 0.52 0.62 - ;- -
N; =70 kg N fed N, =50 kg N fed™

Table 5: P-uptake and its recovery by wheat plants at harvest as affected by P-levels in both seasons.

$00T (9)°0N I 10 “saY “ousy [ SzvSvz

| Wheat yield (ton fed™) : P-uptake
Grains | Straw .Total |Fertilizer |, derived_r %
. P-uptake | P-uptake | P-uptake | N-uptake from total
Treatments | GFais [Straw [ Total  F0'ceqt) | (g fed!) | (kg fed™) | (kg fed™) | fertilizer | recovery
Ceontrol
2.74 5.23 7.97 4.82 468 9.50 - - -
(NP1
P 3.06 5.22 3.28 5.63 6.41 12.04 2.54 21.10 38.48
P 3.68 4.86 8.54 5.68 7.00 12.68 3.18 L 25.08 24 .09
LSD 5% 0.12 0.16 0.20 0.4 0.61 0.72 - J - -

P,= 6.60 kg P fed™

P,=13.20 kg P fed’

£08z
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(25.92 %) was obtained with (N,=
50 kg N fed'). The recovery
percentage did not increase with
higher levels of nitrogen. These
results agreed with those of Sarhan
(2004). _

It can be seen from the results
that, the higher nitrogen level (N;=
70 kg N fed') was insignificant
but the lower level of nitrogen
(N= 50 kg N fed") gave high
significant effect in grains and
straw. These findings agree with
Sarhan (2004).

C. P-uptake and its recovery by
wheat plants as affected by P-
levels. '
Table 5 shows that, the P-

uptake at harvest stage of wheat

plants was significantly increased
with the higher rate of phosphorus

dose. At 1320 kg P fed' (P,

treatment), the P-uptake gave the

maximum values, i.e. 5.68 and

7.00 in grains and straw,

respectively in both seasons. The

P-uptake percentage of grains was

16.80 and 17.84 % for 6.60 and

13.20 kg P fed, respectively.

The results at the previous table
show that, the highest percentage
of P-recovery (3848 %) was
obtained with (P\= 6.60 kg P fed™)
indicated that the recovery
percentage values decreased as

Abd El-Hameed., A.M.

applied P increased at harvest
stage. These results agree with
those of Hamissa (1995), Elmancy
et al. (1997) and Abd El-Hameed
et al. (2003).

It obvious that, the higher levels
of phosphorus application (Py=
1320 kg P fed') caused a
significant effect while the other
level (Py= 6.60 kg P fed) gave a
slight increase in grains and straw.
These resuits were confirmed with
the work of Sweeney et al. (2000)
and Abd El-Hameed ef al. (2003).

D. N, P and K uptake by wheat
plants as affected by foliar
application treatments.

Data in Table 6 show that, N, P
and K-uptake by wheat, plants (kg
fed") at harvest stage (grains &
straw) as affected by the foliar
application. N-uptake in grains and
straw increased with the foliar
application treatment comparing
with the control. However, the
increase percentage were 44.28
and 45.59 %, respectively with the
Zinc + ascorbic acid treatment.

These deduction due to (a)
secretion certain types of organic
acids which may be synthesized
internally by plants such as barely
and wheai. These results were
confirmed by Yong-Hua Yang and
Hong-YanZhang (1998). (b) low



Table 6: N, P and K uptake by wheat plants at harvest as affected by foliar application treatments in

both seasons (kg fed™).
N-uptake P-uptake K-uptake
Treatments Grains | Straw | Total | Grains| Straw | Total | Grains | Straw | Total
Control 27.60 | 1496 | 42.56 4.82 4.68 950 | 590 | 39.84 {4574
Zinc 32.13 | 18.14 | 50.27 6.73 527 12001 797 | 47.87 |55.84

Ascorlic acid 30.55 | 17.64 | 48.19 4.85 6.92 11.87 | 817 | 51.68 ; 59.85

Zine + ascorbicacid | 39.82 12131 61.13 5.39 7.92 1331 863 55.00 |63.63
LSD 5% 0.07 0.60 0.72 0.06 0.22 0.34 0.22 0.16 0.23

Table 7: Effect of foliar application and P-levels on yield (ton fed'l), macro (kg fegi'l) and
micronutrients (g fed™).

_ |Wheat yield | N-uptake | P-uptake | K-uptake | Fe-uptake |Mn-uptake | Zn-uptake
Treatments | Grains | Straw | Grains |Straw | Grains | Straw | Grains | Straw | Grains | Straw | Grains | Straw { Grains | Straw
Zine 2.93 | 456 13001 118.03| 6.35 | 441 | 7.59 | 48.39|149.9 | 21.53 [23.20 | 71.90 | 173.2 | 470.4

As:z;;’“ p,| 3.02 | 528 {29.92|18.81 | 561 | 7.13 | 7.56 |56.34 | 190.1 | 36.50 | 98.26 | 88.45 | 188.7 | 645.7

ey ol 1333 | 581 [39.02(22.11 | 500 | 7.70 | 7.77 | 56.05 | 253.3 | 4035 | 106.4 | 76.35 | 203.9 | 480.4
Zinc 5.18 | 471 [34.25|1825 [ 7.12 | 6.14 | 8.36 | 47.36 | 163.6 | 30,33 | 104,5 | 77.05 | 194.6 | 493.5
A‘::i’;b‘c p,j 308 | 478 {31.18 | 1648 | 4.10 | 6.72 | 8.79 |47.02]196.2 | 19.70 | 9933 | 71.67 | 190.6 | 485.7

Zinc * 3.36 | 5.11 140.52 | 20.51 75.69 814 | 950 | 53.96 1231012590 | 104.8 [ 87.10 | 2079 | 579.6

ascorbic acid |

LSD 5% for foliar [ 024 0.25 0.07 0.59 | 0.006 022 0.22 0.16 1.93 0.63 105 1.29 0.94 1.24

P [ 1] " (1] % NS E2 3 =k *E NS " *h NS ik %
Interactions | 0 47 0.19 047 322 | 012 033 | 0.04 0.43 1.72 1.65 1.68 1.02 1.63 296
P,= 6.60 kg P fed” P, = 13.20 kg P fed”

P00T (9)°ON IE" 104 “say ouly [ Snvivz

$08z
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molecular weight of organic acids.
{c} The organic acids are known as

a growth regulator factor that

influence  many  physiological
processes such as the synthesis of
enzymes, nucleic acids, proteins
and act as co-enzymes. These
results were confirmed by El-
Greadly, Nadia (2002).

Also, P-uptake increment with
foliar application treatment over
control was 39.62 and 69.23 % in
grains and straw, respectively, with
the zinc and zinc + ascorbic acid
treatments, respectively, These
results agree with the work of
Rajpal Singh et ad. (2001).

On the other hand, K-uptake
with foliar application treatments
showed higher mean values
compared with the control. The
percentage of increases were 46.27
and 39.03 %, respectively in grains
and straw, using zinc + ascorbic
acid treatment.

It is clear that the zinc +
ascorbic acid treatment gave a
highly significant effect in grains
and straw vyields. These results
agreed with those of El-Greadly,
Nadia (2002).

The values recorded in Table 7
indicate that the second level of P;
gave high significant effect for
grains yieid, N, K, Fe and Zn-
uptake with the zinc + ascorbic

Abd El-Hameed., A.M.

acid treatment, while level of P,
with ascorbic acid treatment gave a
high value in grains of K-uptake.
Also, level of P, combined with
zinc + ascorbic acid treatment in
grain of Mn-uptake,

Whereas, the uptake of straw, at
level of P; combined with zinc +
ascorbic acid treatment gave the
highest value for N and Fe uptake,
but level of P, with ascorbic acid
treatment was Zn and Mn-uptake
(straw yield), while P-uptake of
straw was P, level with zinc
treatment. These results confirmed
with Sweeney ef al. (2002).

Data in Table 8 reveal that, the
lower level of nitrogen (N>= 50 kg
N fed™") gave the highest value
with zinc + ascorbic acid treatment
of grains yield, N, Fe and Mn-
uptake while (N;) with Zinc
treatment gave a high value for P-
uptake, whereas (N;) with ascorbic
acid treatment for K-uptake except
Zn-uptake caused a higher value
with the high level of nitrogen
(Ny= 70 kg N fed') with zinc +
ascorbic acid treatment. _

However, in straw, the second
nitrogen level N, with zinc +
ascorbic acid treatment gave the
highest values for straw vicld, N,
K, Fe and Mn-uptake while the
grains yield, N, Fe and Mn-uptake
were increased with N; + ascorbic



Table 8: Effect of foliar application and N-levels on yield (ton fed''), macro (kg fed'l) and

micronutrients (g fed'l).
Wheat yield | N-uptake | P-uptake | K-uptake | Fe-uptake | Mn-uptake | Zn-uptake
Treatments | Grains|Straw | Grains | Straw | Grains | Straw | Grains | Straw | Grains | Straw | Grains | Stcaw | Grains | Straw
Zine 307 | 431 | 3382 | 1744 | 687 | 498 | 7.73 | 5.48 |156.02] 18.76 | 96.34 | 36.00 | 179.27 | 385.13
A’::;"i." 300 | 496 | 285211685 501 | 743 | 693 | 52.41 |175.80| 23.50 | 93.34 | 7L.05 | 185.00 503.55
N
Zinc+ ! '
Ascorbic 323 1 524 | 3886 1911} 472 | 846 | 791 | 54.31 [239.08( 19.65 | 9420 | 68.50 | 216.75 ] 445.75
acid
Zinc 305 | 497 | 30.44 | 1884 | 6.39 | 5.57 | 822 | 50.27 |157.45| 33.10 | 101.36| 92.95 | 188.43 | 578.79
A""_T‘ 309 | 510 | 3258 | 1844 | 470 | 642 | 9.42 | 50.65 |210.40| 32.70 | 104.25 | 89.07 | 19425 | 627.75
acl .
N
Zinc + t
Ascorbic 337 [ 568 | 4077 | 23.51 | 6.06 | 738 | 936 1 55.70 | 24523 ] 46.60 | 116.99f 94.95 | 195.10 | 614.20
acid
(S0 5% for foliar] 024 | 025 | 007 | 059 | 006 | 022 | 022 | 016 | 193 | 063 | 105 | 129 | 490 | 1.24
N - ** EL] e e % L1 E1] % E2] L - ‘NS L]
Interactions | 025 | 026 | 054 | 030 | 043 | 019 | 041 | 040 | 294 | 100 | 135 | 084 | 245 | 224

Table 9: Effect of P and N levels on vield (ton fed!), macro ( :

fed™) and micronutrients (g fed ).

Wheat yield | N-uptake P-uptake K-uptake | Fe-uptake | Mn-uptake | Zn-uptake
Treatments |Grains|Straw | Grains |Straw | Grains | Straw | Grains | Straw | Grains | Straw | Grains | Straw ! Grains | Straw
P, INy 3.04 502 | 32415 1800 ¢ 569 6.74 738 {3392 {19127} 24.88 | 88.71 | 6067 | 183.80|483.50
N, 3.09 541 | 33.61 | 21.29 | 568 6.08 7.89 | 53.27 {204.24 | 40.70 [ 109.86 | 97.13 [ 193.40 [ 580.80
P, IN 318 | 465 | 3505 | 1759 538 | 7.16 | 7.66 | 47.54 [ 189.33] 16.39 [ 100.54 | 69.70 1203.54 | 406.13]
N, 3.23 508 | 3558 | 1923 | 5.89 0.83 10.10 | 51.34 |204.49: 34.23 | 10520} 37.52 | 191.79 | 633.03
LSD 3 % for D 1) - _ [ N§ = [2) a0 NS e *h NS # ET
N £ 1] L $ 3 ik LL] e L 1] xR ke [ 1] e E2 ) "k LL] ¥
Interactions | NS NS 044 | 025 | 035 | 016 | 009 | 033 NS 0.2 110 | 069 § 200 | 183

Ny =70 kg N fed”’, N, =50 kg N fed”’, P;= 6.60 kg P fed™ and P, = 13.20 kg P fed™
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acid treatment. While Zn-uptake
gave the highest value with N,
combined with zinc + ascorbic
acid treatment, as well as P-uptake
gave ihe highest value for N,
combined with zinc + ascorbic
acid treatment. These results were
confirmed by Sarhan (2004).

Data in Table 9 show that, the
second nitrogen level (N2) with P,
gave the highest value for straw
yield, N, Fe and Mn-uptake of
straw and Mn-uptake of grains.
While (N;) with (P;) gave the
superiority for grains yield, N, P, K
and Fe-uptake of grains and Zn-
uptake of straw. These findings
confirmed with those of Abd El-
Hameed (2003) and Sarhan (2004).

It could be concluded that, the
foliar applications (zinc, ascorbic
acid and its combination) with
different levels of N & P
fertilization treating wheat plants
with the 50 kg N and 13.20 kg P
fed! combined with zinc +
ascorbic acid showed saving about
40 % of N and P fertilization, then
reducing environmental poltution.
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