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Summary A

A pots experiment was conducted at Al-Diwaniyah nursery opposite the
Green City Park in Al-Diwaniyah city center during the growth season (2017
- 2018) with the aim of finding the effect of different concentrations of Nano
magnesium and calcium (0™, 2M9, 4M8 2@ and 4% g.L™, liquid nitrogen
fertilizer (0, 4, 6 and 8) ml.L™ and their interaction on growth and chemical
content of spinach (Spinacia oleracea L.).

The experiment designed according to randomized complete blocks
design (RCBD) in a factorial arrangement of two factors (5 x 4); the first
factor consisted of four concentrations with a control of Nano magnesium
and calcium, and the second factor consist of three concentrations with a
control of liquid nitrogen fertilizer, with three replicates per treatment. less
significant difference (LSD) used to the comparison of the means at the
probability level (P < 0.05) and when the treatments show a significant
effect.

The study parameters included plant height, stem diameter, leaves
number, total leaf area, fresh and dry weights of vegetative group, root
diameter, fresh and dry weights of root group, leaf content of chlorophyll a,
b and total, total carbohydrates percentage, macro elements concentrations
(NPK), Total protein and active substances content percentages (palmitic
acid, glyceryl palmitate and ditridecyl phthalate).

Results showed the significant effect of Nano calcium on the increase
of the most important growth parameters of plant, namely total leaf area,
macro elements concentrations (NPK), Total protein and active substances
content percentages (palmitic acid and glyceryl palmitate) at the
concentration of 4 g.L™", as well as stem diameter increased by the same
concentration of Nano calcium but the increase was not significant, on the
other hand was an increase in total carbohydrates percentage at the
concentration of 2 g.L™ of Nano calcium. The use of Nano magnesium at the

lowest concentration (2 g.L™) significantly increased leaf content of



Summary B

chlorophyll b and total, and the increase was not significant for plant height
at a higher concentration of Nano magnesium (4 g.L™).

The use of liquid nitrogen fertilizer at the highest concentration (8 ml.
L™ had a positive effect on the improvement of leaf content of chlorophyll
a, total carbohydrate percentage, nitrogen concentration, total protein
percentage and palmitic acid percentage significantly, while its use was
limited at the lowest concentration (4 ml.L™) on significantly improving the
leaf content of chlorophyll b.

Interaction combination at the concentrations of 4 g.L™ of Nano
calcium with 4 ml.L™ of liquid nitrogen fertilizer resulted in a significant
increase in total leaf area of plant while increasing the concentration of
liquid nitrogen fertilizer to 6 ml.L™ to increase the percentage of glyceryl
palmitate active substance, with the continued increasing the concentration
of liquid nitrogen fertilizer to the high (8 ml.L™) with the same concentration
of Nano calcium (4 g.L™") the combination give a significant results on
increasing the nitrogen concentration, total carbohydrates and total protein
percentages. There was also an increase in the dry weight of vegetative
group by the effect of Nano magnesium combination at the concentration of
2 g.L™* and liquid nitrogen fertilizer at the concentration of 8 ml.L™, and it's
the best combination in terms of reducing the production of oxalic acid or its
derivatives under the influence of the current study factors compared to other

combinations.
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