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ABSTRACT

Two field experiments were conducted at Meet Loza, Mansoura, Dakahlia
Govermnorate during 2003/2004 and 2004/2005 seasons to study the effect of three
levels from ammonium nitrate fertilizer with and without Ca + Mg addition on wheat
plant characteristics and yield component as well as macro and micronutrients.
Resuits showed that:

1- Plant height, leaf area, spike length, grain and straw yield were increased with
increasing nitrogen rates under Ca + Mb sulphate addition.

2- N, P, K, Ca, Mg, Fe, Zn and Mn content of grains were increases with increasing
the rates of nitrogen in presence of Ca + Mg addition and these increase were
significant.

lts conclusion that, addition of calcium and magnesium sulphate |ncreased the
availability of macro and micronutrients for wheat plants and using 75 kg N fed™ with
Ca + Mg were the best treatment for most parameters.

INTRODUCTION

New and high yielding wheat respond to the incremental doses of
nitrogen fertilization, which may increases production costs as well as has a
negative environmental effect. Nitrogen is the most important element for
wheat production as well as for many cereal crops. Hagras (1985) and Abd
Elatif et al. (1986) found that increasing N rates resulted in increasing grain
yield, number of spikes/m? and grain/spike of wheat plants.

EL-Ganbeehy (1993); Sultan et al. (1993) and Zaher (1996) reported
that nitrogen levels markedly increased plant height, grain yield and crude
protem percentage in grains of wheat plants. EL- Karamlty {1998), reported
that increasing nitrogen levels from 60 kg to 90 kg N fed™ markedly increased
growth and yield of wheat. ismail et al. (1993) and Wyszkowski, M. (2001)
mentioned that gypsum and Mg had favorable effect on growth and yield of
some crops (spring barley, oat, spring wheat, yellow {upine (Jupinus luteus),
maize and spring triricaley). Calcium acts as a regulator of the balance
particularly for micro-nutrients such as iron, zinc, manganese and copper in
plants {Mohamed et al. (1997).

Akram et al. (1992) found that improvement of soil proprieties (Esp &
pH) by application of 100% gypsum requirement was greater than with
respective lower doses. On the other hand micro-nutrients such as Fe, Zn,
Mn and Cu in sodic soils their availability were influenced by socil pH
(Mohamed, 1990). Abd EL-Salam et al. (2003), and Abou Defan et al, (1999)
reported that magnesium and calcium had the greatest significant effect on
nitrogen and phosphorus uptake by wheat.

The aim of this work to study the effect of nitrogen fertilizer rates with
Ca + Mg application on yield, growth and micro-macronutrients contents of
wheat plant,
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. MATERIALS AND METHODS |

Twe field experiments were conducted at Meet Loza, Mansoura,
Dakahlia Governorate during 2003/2004 and 2004/2005 seasons to study the
effect of different rates of nitrogen feriilizer under caicium + magnesium
application on vield of wheat plants, their growth measurements, and some
nutrient contents. Some chemical analysis of the studied soils are shown in
Table (1) using methods according to Page et al. (1982). Physical analysis
were done according to international method Piper (1950)

Table {1): Mechanical and Chemical analysis of the studied soil.

EC, Soluble cations and anlons (meg L™)
pH dsm”’ Cations Anjons
soil paste | Ca™ | Mg™" | Na’ K Co, HCO, [y SO,
8.1 (.84 2 1 5.1 0.5 - 1.4 5 2.2
Available mg kg~
N P K Ca Mg Zn Fe Mn
15 10.9 214 48.7 40.3 0.74 2.94 1
Mechanical analysis

C.sand % Fine sand % Silt % Clay %} texture O.M. % CaCo:%

3.6 12.72 2512 54.84 | clayey 1.85 2.85

The experiment was arranged in split plots design. Which the main
plots were, with Ca + Mg addition (as calcium and magnesium sulphate with
rates of 35 kg fed" and 20 kg fed™" respectively) and without Ca + Mg
fertilizers.

The sub plots were three levels from nitrogen (75, 56.25 and 45 kg N
fed” as ammonium nitrate 33.59% N. All treatments replicated three times,
so the total area 20 m? (4 x 5 m) for each experimental unit.

Data recorded:
a} Growth: plants were chosen at random from every plot after 80 days from
the planting and the following data of growth were recorded.
1- Plant height (cm).
2- Leaf area {cm?)/plant.
3- Spike length (cm)
b) Field production;
1- Grain in ard fed™.
2- Strwa in ton fed”’
¢) Nutrients content:

Macro and micronutrients were determined by wet digestion using
H.S0, + HCIO, mixture according to Page et al. (1982). Ca, Mg, Fe, Zn and
Mn were determined by the atomic absorption spectrometer {Pirken Eimer —
2380). The statistical analysis methods were carried out according to Gomez
and Gomez (1984).

RESULTS AND DISCUSSIONS

1- Plant growth and yield production:

Data of Table {2} show the effect of different nitrogen rates wiln and
without calcium + magnesium application on plant height, leaf area, spike
length, grain yield and straw yield of wheat plant in both seasons.

The obtained data from Table {2) show that, the addition of different
nitrogen rates with calcium + magnesium application gave the heighest
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values compared with that obtained from without calcium + magnesium
application. This may be due to the influence of calcium and magnesium as
form of sulphate on lowering soil pH and consequently increasing the
availability of plant nutrients as mentioned by Shahin et al. (1999) and EL-
Fakhrani {2001) as well as improving soit media du to Ca + Mg application.

Data show, the addition of different rates of nitrogen with Ca + Mg
application had significant effact on spike length and gram yield in both
seasons. The heighest values were obtained at 75 kg N fed™ for plant height,
leaf area, grain yield and straw yield in both seasons. These findings are in
agreement with those obtained by EL-Fakhrani (1999) on potatoes plants and
Abd EL-Gawad et al. {1997), they stated that N fertilization promoted the
growth and vield of fodder beet plant.

The maximum straw and grain yields were obtained by using 75 kg N
fed” and also it could be noticed that gram yield was gradually increased with
the increasing N rate up to 75 kg N fed” with the application of calcium and
magnesium compared with that not have {without) calcium + magnesium.

These results are in harmony with those reported by Wyszkowski
{2001), who mentioned that soil applied with Mg had a more favorable effect
on the yield of grain of wheat.

2- Macro nutrients:

Table (3) Htustrate the effect of nitrogen application levels with and
without addition of Ca + Mg sulphate on concentration and content of some
macronutrients (N, P, K, Ca and Mg) of wheat grain in both studied seasons.
The results presented in Table (3) show that, the addition of calcium +
magnesium with the rates of nitrogen caused a significant increase in the
concentrations of Mg and Ca. While showed a significant effect on N, P and
K concentrations in both seasons. But the same relationship gave a
significant effect for all macronutrients content in both seasons. The N, P, K
and Mg concentrations and content mcreased with increasing N applications
rate from 45 kg N fed™ ta 75 kg N fed”. From the results the maximum
mcreases of macronutients content were obtained by addition rate of 75 kg
N fed” with Ca + Mg addition in comparison with those not have Ca + Mq
application which their vaiues are; 46.86, 7.68, 8.52 and 9.78 kg fed
calcutated as the arrange of both seasons for N. P. K and Mg respectively.
Thesa results are in agreement with that found by Abou EL-Defan et al.
(1999) where they stated that NP and K increased with increasing gypsum in
wheat grain and the same results with Darwish et al. (1997) and Sagare et al.
{1990) reported that soil Mg application increased N, P and K uptake by
sunflower plants.

As well as these results agree with those which found by Nathan et al.
(1989); Taondon (1989); EL-Fakharani (2001) and Alromian et al. {2002) and
ElL-Fakarani (2001). They found that the addition of calcium improved
physical and chemical properties of the stated soil, but magnesium sulphate
is very important o activate enzymes, energy transfer, maintenance of
electro neutrality and production of proteins, metabolism of carbohydrates.
So the favorable effects of Mg and Ca sulphate may be due to increasing
availability of nutrients.
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and grain yields of wheat.

- Table (2): Effect of N-fertilization rates with and without calcium and magnesium application on growth, straw

Plant height Leaf area Spike length Grain yleld Straw yxo!d
Treatments {cm) “(em?) {cm) {ard fed™ {ton fed™)

2004 2005 2004 2005 2004 2005 2004 2005 2004 2005
75 98.82 98.31 30.98 31.66 14.64 14.39 22.16 22.48 4.35 4.49
\With 56.25 96.95 96.09 29.42 2942 15.07 14.99 20.51 20,73 3.87 3.90
Ca + Mg 45 95.03 94.94 27.52 28.04 15.16 14.65 16.43 16.39 2.50 2.4
Means | 96.93 96.45 29.31 29.71 14.96 14.68 19.70 19.87 3.58 3.60
75 93.24 94.27 30.17 30.756 12.16 11.41 17.76 17.72 3.73 3.73
\Without 56.25 89.01 90.63 28.28 28.15 12.39 12.40 16.70 16.64 2.89 2.85
Ca + Mg 45 87.16 88.54 26.27 27.08 13.45 13.38 15.61 15.59 2.08 2.05
Means | 69.80 91.15 28.27 28.66 12.67 12.39 16.69 16.65 2.90 2.88
F. test N.S. N.S. N.S. N.S. * ' b . N.S. N.S.

L.S.D. at 5% - -- - -~ 0.76 0.64 0.68 0.78 - -

Table (3): Effect of N-fertilization rates with and without calcium and magnesium application on macronutrients

concentration and content 6f wheat g'rains

N P ; K Ca M
o Content | - a(:onlcnt L: N Content Centent ° Content
Treatments % Kg fed” % ‘Kg Tod" { Yo Kg fed” % Kg fed” % Kg fed”
+ [2004]2005]200412005]2004 [2005] 2004 2005]2004] 2005|2004 ] 200520042005 [2004] 2005|2004 [2005 2004|2005
75 |1.7711.87 [50.10[43.61/0.28]0.2817.24(8.1210.2910.31|8.87|8.17(0.8110.76 [23.29(21.61 0.36 | .33 {10.21{ 9.35
LWith 56.25{1.59(1.62 41.1642.71)10.24[0.26[6.8219.95[0.27[0.27]7.05[7.00(0.87 | 0.87 |23.07|22.68{ 0.30 | 0.28 | 8.01 ] 7.31
KCa+Mg| 45 [1.37(1.37[28.73128.63/0.23|0.24(4.57|5.08|0.27(0.26[5.36 [ 5.65|0.96 | 0.93 {20.14/19.48( 0.21{0.21]|4.31 |4.11
Means| 1.68 | 1.61[39.99138.31{0.25|0.26[6.88 |6.72[0.2710.28 [ 7.09/6.92{0.88 | 0.8522.17/21.26/{0.29]|0.277.516.92
75 11.2411.21 27.99(27.34(0.2110.2014.71(4.4410.23[0.21]4.66 | 5.20[0.66 [ 0.73 [15.05(14.26 0.19{0.18 [4.29 [ 4.07
Without [56.25]1.0811.10123.07(23.40/0.18|0.17{3.0013.60|0.21[0.20[4.17|4.40(0.71|0.7215.13[15.41[0.18|0.17|3.81| 3.55
Ca+Mg| 45 {1.01]0.98[20.04119.54/0.14]0.14[2.47(2.84{0.1010.17 [3.44|3.78{0.77|0.76 [15.17[14.86(0.16[0.16 [ 3.11[3.18
ldeans{1.11]1.10[23.69[23.42/0.18 | 0.173.73[3.6310.21]0.19{4.09| 4.46 072 0.7115.18/14.86] 0.18 1 0.17[3.74] 3.6
F. test NSNS " | ** INS. NS ** | " INS. NS * * * W e B e R
L.S.D. at 5% - | - 13.53]3.35] - - [0.32]0.43] - | -~ [0.25[0.3410.01710.017:0.7310.73]0.007j0.037/0.39 [ 0.79
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Table (4): Effect of N-fertilization rates with and without calcium and magnesium application on micronutrients
concentration and content of wheat grains,

Zn Mn Fo

Content Content o Content

Treatments ppm Gm fod” ppm Gm fed” Yo Gm fod”*
g 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005
75 49.66 48,11 142.76 | 135.85 | 36.10 36.56 | 103.52 | 103.36 | 103.77 | 100.94 | 297.40 | 285.04
With 56.25 50.79 43,72 | 126.28 | 114.63 | 45.05 43.39 | 119.14 | 113.60 | 105.97 | 104.53 | 280.05 | 273.32
Ca + Mg 45 31.64 27.63 70.31 58.01 51,14 50.07 | 106.84 | 104.90 | 118.95 | 116.10 | 248.54 | 243.26
Means | 44.69 39.82 | 113.12 | 102.83 | 4410 43.34 | 109.83 | 107.29 | 109.56 | 107.19 | 275.33 | 267.21
75 30.36 25.67 68.57 58.10 26.69 31.11 60.72 70.39 96.70 098.88 | 21843 | 223.77
Wilhout | 56.25 | 30.88 24,48 65.50 h2.36 28.08 33.10 59.57 69.86 93.40 094,75 | 198.12 | 201.79
Ca + Mg 45 25.78 2277 51.24 44.93 30.59 36.18 G0.81 72,02 | 102,49 | 101.78 | 203.72 ! 202.57
Means | 29.00 24.34 61.77 51.80 28.45 33.48 G0.37 70.76 97.53 98.147 | 206.76 | 209.38

F_lest n n * % * % & L ] * * " . - * * * : '

L.S.D. at 5% (.66 3.66 9.81 8.81 1.05 1.15 4.21 4.21 2.04 2.84 13.45 13.95

800Z ‘ya1ep ‘(g) 1€ “Atun einosuey ‘o5 ‘oLbY ‘P
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3- Micro nutrients:

Data reported in Table {(4) show that there-is a highly - significant
relationship between nitrogen rates with Ca + Mg application Zn, Mn and Fe
concentrations as well as centent of them in wheat grain in both studied
seasons, compared with that not Ca + Mg additions. The results show that
the treatment with 75 kg N fed”’ gave the highest values for Zn and Fe
(139.31 and 291.22 g. fed.") content (calculated as the average of both
seasons), while the treatment with 56.25 kg N fed™ gave the highest value for
Mn (116.37). While the treat'ﬂents with 45 kg N fed” gave the highest
concentrations value (mg kg™) for both Mn and Fe (calculated as the average
of both seasons). But the helghest value for Zn are obtauned from 75 kg N
fed™ which was 48.89 mg kg™

Conclusion

in conclusion from the above discussion and results, one can
concluded that, addition of calcium and magnesium sulphate increased the
availability of macro and mlcronutnents for plants.

As general using 75 kg N fec™ with Ca + Mg application were the best
treatment for most parameters.
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