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Summary

This study was conducted in the agricultural fields of in the fields belonging to
Ibn Al-Bitar Professional Preparatory, Holy Kerbala - Al-Husayniyah District, during
spring season 2019 to know Response of sunflower to bio-fertilizers and foliar spray
Zn-nano particles in the growth, yield and some quality characteristics of the
Helianthus annuus L. crop.

Randomized Complete Block Design was used with three replications as
factorial at two factors. the first factor was biofertilizers with three levels (Control
,Azotovit, Phosphatovit and Azotovit+ Phosphatovit), second factor included foliar
spray of Zn-nano particles (0, 50, 100 mg. L™).

Plants were harvested at full ripeness and some growth characteristics, yield and
components. Statistical analysis of data was compared and rates were compared
Treatments according to the test of the least significant difference at levels 0.05.

The results of the study showed the following:

1- Azotovit biofertilizers was a significant increase in most studied traits such
number of leaves, stem diameter, chlorophyll a, total chlorophyll, head
diameter, head fresh weight, leaf area, leafarea index, dry weight of the
leaves, and head and havest index. The Azotovit treatment also showed a
superiority in the characteristics of the yield, number of seeds, weight of 1000
seeds, plant yield, total seeds yield and the fertility percentage, as well as the
oil yield and the protein percentage in the seeds, (1224 seeds head™, 74.59 g,
82.30 g, and 4. 39 Mg. h™, 90.2%, ,1.92 Mg. h™ and 24.34%), respectively.

2- Biological fertilization treatments showed a significant superiority in
increasing the percentage of nutrients (nitrogen 1.70%, phosphorous 0.287%,
potassium 4.96% and zinc 74.86 mg kg™, in the dry vegetative and in seeds
Nitrogen(3.89%, phosphorus 0.402%, potassium 1.85 and zinc 96.9 mg. kg™)



3_

the concentration 50 mg. L™ was superior in (height plant, chlorophyll b, haed
diameter, fresh weight, leaf area, leafarea index, dry weight of leaves, weight
of 1000 seeds, plant yield, biological yield is, total seeds vyield, protein
percentage)while the concentration 100 mg. L-1 of was Superiour in (number
of seeds per head, fertility percentage, oil percentage, and total soluble
carbohydrates in seeds ).

The interaction treatment (50 mg. L™*+Azotovit) superior by gave the highest
rates in the (plant height, stem diameter, chlorophyll b, head diameter, leaf
frash weight, head fresh weight, the plant total fresh weight, leafy area,dry
weight of the leaves, dry weight of the head, biological yield, number of

seeds, plant yield, total seeds yield, oil yield and protein percentage).
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