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The results showed that the use of NPK nano and mineral fertilizer had a
significant effect on the chemical properties, as it achieved the level (ground
fertilizer recommendation only) the highest mean in the concentration of N
and P available in the soil at flowering. As it reached 47.22 mg N kg soil and
19.17 mg P kg*! soil, respectively, and it reached 0.42% and 2.82%,
respectively, P and K in the plant, and it reached 2.31%, 0.66% and 1.66%,
respectively, N, P and K in grains, and the concentration of N, P and K
available in the soil after harvest reached 43.89 mg N kg soil and 17.88 mg
P kg soil and 107.67 mg K kg? soil, respectively, and in the soil cation
exchange capacity of 11.89 meq 100 g* soil. The superiority of the level (nano
fertilizer recommendation only 1600 g Ha?) in the characteristic of the
available potassium concentration in the soil at the flowering, as it was
recorded the highest average reached 134.22 mg K kg soil, and in the nitrogen
character in plants it reached 2.44%.

The level (ground fertilizer recommendation only) achieved a significant
superiority in the biological yield characteristic, as it reached 23.37 tons H™,
and the grain yield reached 10.45 tons Ha-!, as for the characteristics of flag
leaf area, plant height, number of grains per spike, and spike length, the effect
of NPK nano-fertilizer and mineral fertilizer was insignificant.

The combination (1 kg m? + ground fertilizer recommendation only)
achieved a significant superiority in the characteristic of the nitrogen
concentration in the soil at the flowering 59.00 mg kg? soil and the
concentration of phosphorus in the soil at the flowering 23.97 mg kg™ soil.
The phosphorus in the plant was 0.49%, the nitrogen in the soil after harvest
was 57.00 mg kg soil, and the phosphorus in the soil after harvest was 27.67
mg kg soil. Whereas the potassium in the soil after harvesting was 118.00 mg
kg soil, nitrogen in grains was 2.44%, and potassium in grains reached
1.68%. The two combinations (1 kg M2 + (75% of the recommended fertilizer
NPK + 800 gm H nano-NPK) and (1 kg M2 + recommended ground fertilizer
only) recorded the highest averages in the characteristic of potassium
concentration in plants, reaching 3.00 and 3.00%, respectively. While for the
characteristic of cation exchange capacity, the combination (1 kg M2 + (75%
of the fertilizer recommendation NPK + 800 g H! nano-NPK) recorded the
highest average of 13.17 meq 100 g* soil. Whereas the characteristic of
potassium concentration in the soil at the flowering, the combination (1 kg m"
2 + nano-fertilizer recommendation only 1600 g m™?) recorded the highest
average of 175.00 mg kg™ soil, and in the plant nitrogen character it reached
3.00%.



Abstract

This study was conducted during the winter agricultural season (2020-
2021) in a loam soil at the Agricultural Research and Experiment Station of
the College of Agriculture - Al-Muthanna University in Al-Bandar field, with
the aim of studying the effect of adding nano- and mineral fertilizer NPK and
levels of zeolite on some soil fertility characteristics, growth, and yield of
wheat (Triticum aestivum L). The study aimed to investigate the effect of three
levels of zeolite (0, 0.5 and 1) kg m as a size and six levels of NPK for ground
and nano application spraying on leaves in two stages at branching and
flowering, which is (0, 25% of the fertilizer recommendation NPK +800 Ha!
nano NPK, 50% of the fertilizer recommendation NPK + 800g Ha* nano NPK,
75% of the fertilizer recommendation NPK +800g Ha* nano NPK, ground
fertilizer recommendation only, and nano fertilizer recommendation only
1600g Ha') in some soil chemical characteristics, growth, and productivity of
wheat. The experiment was carried out in a split-plane design using
randomized complete blocks (R.C.B.D). The results of the experiment showed
the following:

The addition of zeolite improved some of the chemical properties of the soil,
as the level 1 kg m? achieved a significant superiority in raising the
concentrations of NPK elements in plants and grains, and the available NPK
in the soil at the flowering and harvesting stages. As it recorded the highest
averages of 49.94, 21.38, 131.17 mg kg ? soil, respectively, of the elements N,
P, and K available in the soil at flowering, and after the harvest stage, as the
level 1 kg m recorded the highest averages of 46.61, 19.64, 112.28 mg kg
soil, respectively for the elements N, P, and K, available in the soil and in the
exchange capacity. The soil cations reached 12.40 meq 100 g soil, and in
plants it was 2.36, 0.44, and 2.87%, respectively, for the elements N, P, and
K, and in grains, it was 2.36, 0.67, and 1.66%, respectively, for the elements
N, P, and K.

The addition of zeolite improved the characteristics of vegetative growth,
yield and its components of the wheat crop, as the level 1 kg m achieved a
significant superiority. As it recorded the highest averages in the characteristic
of flag leaf area 75.80 cm?, the length of the spike 15.78 cm, the number of
grains in the spike 98.80 grains of spike™® , grain yield 10.91 tons H™,
biological yield 24.75 Mg Ha, and in terms of plant height, the effect of
zeolite was not significant.
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