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SUMMARY

The decline of agricultural production requires using advance technique
for this sector and work to raise production efficiency using various modern
technologies. One of this method in the field of fertilization is use the nano-
fertilizer technology. To reach to this goal , a biological experiment was carried
out in the greenhouse of the Department of Soil Sciences and Water
Resources/College of Agriculture and Forestry/University of Mosul in the
winter season 2022/2023. In order to study the response the wheat plant
Triticum aestivum L. Wafia cultivar( French origin) for adding NPK nano
fertilization using ground and foliar in calcareous soil (calcium carbonate
concentration 250 g kg!) from Nineveh Governorate. This soil has a low
content of organic matter (14.3 g kg™!) and suffers from a low availability of
NPK nutrients (N:9ppm, p: 2.21ppm, K:160ppm). The experiment was carried
out according to a completely randomized design as a factorial experiment with
three replications and two factor. The first factor was ground fertilization at
four levels (0, 5, 10, 15) kg ha'!, symbolized as go, g1, g2, g3, respectively, and
the second factor was foliar fertilization at four levels (0, 1, 2 ,3) gm L and
symbolized as Fo, Fi, F2, F5 respectively. The number of experimental units
became (48) experimental units (4 levels of ground fertilization x 4 levels of
foliar fertilization x 3 replicates). The significant differences between the
treatments were evaluated using a test Duncan at a significance level of 0.05.

The results showed that adding the NPK nano fertilizer, whether ground or
sprayed on the leaves, had a significant effect on the growth of wheat plants, as
it caused an increase in growth indicators compared to the control treatment.
Parameters included plant height (cm), number of shoots (plant shoot ') , leaf
area (cm’ plant™), chlorophyll concentration (Spad), and dry weight of shoots
(gmpot ') It also caused a clear increase in the yield, which included the number
of spike(spike pot *!), number of grains per spike (grain spike ), the weight of
1000 grains (gm), and the weight of the yield (gm plant ), in addition to an
increase in the concentrations and content of seeds of NPK elements and the
percentage Protein, harvest index, and fertilization efficiency.

The ground addition of 15 kg ha™! (g3) outperformed the other ground
additions, as it recorded the highest values in all growth indicators, previous
yield, the concentrations of NPK in seeds, harvest index, and fertilizer use
efficiency.

When adding foliar fertilizer, the concentration of 2 g L' (F,) exceeds the
rest of the concentrations used in all the studied traits, including growth
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indicators, yield , NPK concentrations of the seeds, protein percentage, harvest
index, and fertilizer use efficiency.

The results of both treatments between the ground and foliar application
methods of nano fertilizer showed that the fertilizer combination 15 kg ha™! +2
g L' (g3 + F,) was superior to all other interactions in terms of growth
indicators, yield, and other studied characteristics.
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