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The study was conducted through two experiments, the first being
laboratory-based and the second field-based. The Ilaboratory experiment
comprised two factors within a Completely Randomized Design (CRD) with
three replications. The first factor was fertilizer treatments, including the
addition of urea fertilizer, half the amount of urea fertilizer, rock phosphate, half
the amount of rock phosphate, urea, and rock phosphate in vermicompost
fertilizer, and enriching vermicompost fertilizer with A.chroococcum bacteria
and Bacillus sp separately and combined. The second factor was time,
consisting of three incubation periods for sample maturation: 7 days, 14 days,

and 21 days.

The field experiment was conducted at the Research Station of the
Department of Soil Science and Water Resources, Faculty of Agriculture,
University of Diyala, and comprised two factors in a Randomized Complete
Block Design (RCBD) with three replications. The first factor mirrored the
fertilizer treatments mentioned in the laboratory experiment, while the second
factor involved the foliar application of A.chroococcum bacteria on sunflower
plants, sown on March 15, 2022. The results were statistically analysed using
the SAS software then compared using Duncan’s multiple range test at a

significance level of 0.05. The results showed:
Laboratory Experiment:

1 -The treatment of incubating samples for 21 days was superior by increasing
the population density of A.chroococcum and Bacillus sp bacteria and
increasing the concentrations of nitrogen, phosphorus and potassium elements

compared to other incubation times.

2 -The vermicompost enrichment treatment with A.chroococcum and Bacillus sp

excelled, after 21 days of incubation of the samples with the highest density of
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A.chroococcum and Bacillus sp bacteria and the highest concentrations of

phosphorus.

3 -The treatment of enriching vermicompost with A.chroococcum and Bacillus
sp bacteria excelled in having the highest density of A.chroococcum bacteria
and phosphorus concentration, and the treatment of enriching vermicompost
with Bacillus sp bacteria excelled in having the highest density of Bacillus sp

bacteria in numbers.

4- The treatment of adding urea fertilizer and phosphate rock together to
vermicompost was superior in increasing the concentration of nitrogen,
potassium, and phosphorus. The treatment of adding urea fertilizer and
phosphate rock together to vermicompost was superior after 21 days of
incubating the samples with the highest concentration of nitrogen and

potassium.
Field Experiment:

1. Treatments enriching vermicompost with biofertilizers reduced soil salinity,
increased soil nitrogen and potassium concentrations, plant height, and leaf

nitrogen concentrations.

2. Addition of mineral fertilizers to vermicompost reduced soil pH, increased
available phosphorus, organic matter content, relative chlorophyll content in

leaves, and improved yield traits of sunflower plants.

3. Foliar application of A.chroococcum bacteria on sunflower plants reduced
soil pH, increased available nitrogen, phosphorus, and organic matter content in

soil, as well as all studied plant traits.

4. Interactions between biofertilizers added to vermicompost with foliar

application of A.chroococcum bacteria showed the best results in reducing soil
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salinity, increasing soil nitrogen and potassium availability, and improving these

traits in sunflower leaves.

5. Improvement in interactions between mineral fertilizers added to
vermicompost with foliar application of A.chroococcum bacteria was observed
in soil pH, phosphorus, organic matter content, sunflower growth and yield

traits, and phosphorus concentration in leaves.



