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Summary 

  This study was conducted in an unheated greenhouse belonging to the field of 
Department of Horticulture and Gardening Engineering / College of Agriculture 
and Forestry / University of Mosul during the 2019-2020 agricultural season. In 
order to study the effect of spraying Fragaria x ananassa Duch. plants Ruby 
gem cultivar with different concentrations of salicylic acid (0, 1.5, 3) mmol or 
gibberellic acid (0, 50, 100) ppm or liquid organic fertilizer Nutrigreen (0, 2) 
ml.L-1 and the overlap between them in the growth and yield of the plant. The 
seedlings were planted on 10/17/2019 and then sprayed two weeks after the 
transplantation process was carried out, with three sprinkles of salicylic acid, 
two sprinkles of gibberellic acid, and four sprinkles of organic fertilizer 
Nutrigreen. The seedlings were sprayed first with salicylic acid, followed by 
gibberellic acid, and finally organic fertilizer, and for a week between one 
worker and another, and the period between spraying and another for each 
worker was one month. 

 The experiment was carried out using the R.C.B.D randomized complete block 
design with three replications. Each experimental unit included six plants. The 
results of the study were statistically analyzed using the Genstat v12 program 
and tested statistically using the Duncan polynomial test at a probability level of 
0.05. 
First - the effect of single factors: 

The effect of salicylic acid: 

 Spraying of strawberry seedlings with a concentration of 1.5 mmol achieved 
significant increases in all the studied vegetative growth characteristics, except 
the chlorophyll content of leaves (number of leaves,plant leaf area, number of 
runners. Plant-1, length of runners, percentage of dry matter in the shoot system) 
compared with the comparison treatment, as well as the case. With a 
concentration of 3 mmol, with the exception of the characteristic of the dry 
matter percentage in the shoot, as for the flowering characteristics, the results 
showed that the spray treatment with a concentration of 3 mmol was 
significantly superior to the comparison treatment and gave the highest values 
in the characteristics of the number of flowers. The treatment of spraying with 
the studied concentrations achieved a significant increase in some fruiting 
characteristics such as the length of the fruit, the number of fruits, the total 
yield, in addition to the significant superiority of the spraying treatment with a 



summary

B 

concentration of 3 mmol over the comparison treatment in the characteristic of 
the sum of the unit area. The spray with a concentration of 1.5 mmol was 
significant in the characteristics of the fruit content of anthocyanin and the 
percentage of acidity in comparison with the comparison treatment. 

The effect of gibberellic acid: 

 Spraying with gibberellic acid achieved significant increases in most of the 
characteristics of vegetative growth, as the spraying treatment with a 
concentration of 100ppm significantly exceeded and gave the highest values to 
the characteristics of leaf content of chlorophyll, number of runners. plant-1, 
length of runners, number of new plants.mother plant-1. The dry matter 
percentge in the shoots, while concentration 50 ppm gave the highest values for 
the characteristics of the number of leaves. Plant-1 ,length of runners was 
significantly superior to both the comparison treatment and the treatment of 100 
ppm. As for the flowering characteristics, the results showed that the two 
concentrations of gibberellic acid were significantly superior to them and gave 
them the highest values for the characteristic of the number of new flowering 
plants. On the other hand, neither of the two treatments of spraying with 
gibberellic acid achieved a significant increase in the fruiting characteristics. As 
for the chemical properties, it was found that the spraying with 50 ppm gave the 
highest significant increases in the fruit content characteristics of the 
anthocyanin, while the spraying was caused by the concentration of 100 ppm. 
The highest significant increases in the percentage of nitrogen characteristic and 
the percentage of protein in the fruits. 

The effect of the organic fertilizer Nutrigreen: 
 The treatment of spraying strawberry seedlings with a concentration of 2 ml.L-1 
of organic fertilizer Neutergreen led to significant increases in some of the 
characteristics of vegetative growth as it gave the highest values to the 
characteristics of the number of leaves, leaf area, percentage of dry matter to the 
vegetative growth. On the other hand, the treatment of spraying with organic 
fertilizer was achieved. Neutrogreen at a concentration of 2 ml.L-1 significant 
increases in some fruiting characteristics such as fruit length, fruit diameter, 
total yield of plant and some quantitative characteristics of fruits such as 
nitrogen and protein content in fruits. 
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Second - Effect of Bilateral Interference of Factors: 

The effect of overlapping gibberellic acid with the organic 
fertilizer Nutrigreen: 
The treatment of mixed 100 ppm gibberlic acid with the organic fertilizer 
Nutrigreen at a concentration of 2 ml.L-1 significantly outperformed all other 
treatments in the characteristics of leaf content of chlorophyll, number of new 
plants.mother plant-1. The percentage of nitrogen in the fruits, the percentage of 
protein in the fruits gave the highest values for these traits. 

Effect of Salicylic Acid Interfering with Nutrigreen Organic 
Fertilizer: 

 The treatment of spraying interference with a concentration of 1.5 mmol of 
salicylic acid and spraying with a concentration of 2 ml.L-1 of organic fertilizer 
Nutrigreen significantly outperformed the comparison treatment and gave the 
highest values for eight of the 25 studied traits which are number of leaves, leaf 
area, percentage of dry matter in the shoot, Number of days from seedlings to 
50% flowering of plants, fruit length, fruit weight, total yield.plant-1, percentage 
of total dissolved solids in fruits. 

 The treatment of overlapping spraying with a concentration of 3 mmol of 
salicylic acid and the spraying of a concentration of 2 ml.L-1 of organic fertilizer 
Nutrigreen significantly outperformed the comparison treatment and gave the 
highest values for the characteristics of the number of new plants.mother plant-1, 
diameter of the fruit, number of fruits., percentage of total acidity, percentage of 
nitrogen in fruits and percentage of protein in fruits and percentage of 
marketable fruits. 

Effect of interaction of salicylic acid with gibberellic acid: 

 The treatment of overlapping spraying with a concentration of 1.5 mmol of 
salicylic acid with 50 ppm of gibberellic acid significantly outperformed most 
other treatments in terms of number of leaves. Plant-1, number of days from 
seedlings to 50% flowering of plants, fruit content of anthocyanin pigment and 
gave the highest on the other hand, the treatment of interfering with salicylic 
acid at a concentration of 1.5 mmol with 100 ppm of gibberellic acid 
significantly outperformed most of the parameters and gave the highest values 
to the characteristics of the number of runners.Plant-1, length of runners, number 
of new plants.mother plant-1. 
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Third - the effect of triple interference of the studied factors: 

 The treatment of spraying strawberry seedlings with salicylic acid at a 
concentration of 3 mmol with 0 mg.l-1 of gibberellic acid and spraying with 
0ml.l-1 of organic fertilizer Neutergreen achieved significant increases for six 
traits, the number of days from seedlings until flowering 50% of plants. Length 
of flowering period (day), fruit weight (gm), total yield per plant (gm), yield 
unit area (ton. hectare-1), percentage of marketable fruits and gave the highest 
values for these traits. 
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