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Summarry

Rubygem variety was distinguished from the other varieties Liberation D,

orleans and Festival in the concentration of phosphorous in the leaves.

Study the mineral content:

Foliar spraying at a concentration of 3 g L' of nano-NPK fertilizer
led to a significant increase in the concentration of nitrogen, phosphorus
and potassium elements in the leaves. The addition of 6 ml L' of humic
acid led to a significant increase in the concentration of nitrogen,

phosphorus and potassium elements in the leaves of the strawberry plants.

In the results of the triple interference of the studied factors, the
spray treatment at a concentration of 3 g L' of nano-NPK fertilizer +
addition of 6 ml L™ of humic acid of the Festival variety was significantly
outperformed the concentration of nitrogen and potassium in the leaves,
while foliar fertilization with 3 g L'! of nano-NPK fertilizer + addition of
6 ml L' of humic acid of the Rubygem variety led to increase in the

concentration of phosphorus element in the leaves.



Summarry

Study of the qualitative (chemical) properties of the Strawberry fruits:

The variety Liberation D, orleans has significantly outperformed on
the two varieties Festival and Rubygem in the characteristics of total
soluble solids and the effectiveness of the enzyme Peroxidase enzyme.
While the Rubygem variety was distinguished from the other two varieties
in the content of the fruits of glucose sugar and vitamin C. The Rubygem
and Festival varies were distinguished from the Liberation D, orleans
variety in the concentration of anthocyanin pigment in the strawberry

fruits.

Foliar fertilization at a concentration of 3 g L' of nano-NPK
fertilizer was significantly related to the characteristics of total soluble
solids ratio, fruit glucose and fructose sugar content, anthocyanin pigment

concentration and phenolic substances and peroxidase activity.

The addition of 6 ml.L"! of humic acid led to a significant increase
in the percentage of total soluble solids (TSS), the glucose and fructose
content of fruits, the concentration of anthocyanin’s in the fruits, the
content of vitamin C, phenolic substances in the fruits and the increase and

effectiveness of the enzymes .

As for the data of the interaction between the varieties and spraying
with nano- NPK fertilizer and the addition of humic acid, it was found that
the spraying treatment at a concentration of 3 g L™! of nano-NPK fertilizer
+ the addition of 6 ml L' of humic acid to the Liberation D, orleans variety
was caused a significant increase in the percentage of TSS, the content of
phenolic substances and the activity of the Peroxidase enzyme and led to
the addition of 3 ml L! of humic acid to the Liberation D, orleans variety
was significantly increased the total acidity of the fruits due to spraying at
a concentration of 3 g L' of nano-NPK fertilizer + adding 6 ml L' of humic
acid of the Rubygem variety to a significant increase in the content of the
fruits of anthocyanins, vitamin C and glucose and fructose sugar in the

strawberry fruits.

Study of mineral content the Festival variety was distinguished over
the varieties Rubygem and Liberation D, orleans in the concentration of
nitrogen and potassium in the leaves, while the
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plant leaf area, while spraying with 1.5 and 3 g L! was significantly
increased compared to the control treatment in the root dry weight.

The addition of 6 ml L' of humic acid was significantly increased
all vegetative growth traits compared to levels 0 and 3 ml L'

As for the interaction of the cultivar with the concentrations of
spraying nano- NPK fertilizer and adding humic acid, the spraying
treatment with a concentration of 3 g L' of nano-NPK fertilizer + 6 ml L-
! of humic acid for Rubygem cultivar was significantly superior in leaf
number rate. The same cultivar when spraying with a concentration of 3 g
L' of nano-fertilizer NPK + 0 ml L' of humic acid in the average number
of runners , while spraying with a concentration of 3 g L' of nano-NPK
fertilizer + 6 ml L' achieved of humic acid was significantly increased the
dry weight of the vegetative and root system of the Liberation D, orleans
cultivar. While spraying with 1.5 g L™ of nano-NPK + 6ml L of humic
acid was significantly superiority in the leaf area of the plant. Adding 6 ml
L' of humic acid to Liberation D, orleans cultivar caused a significant

increase in the mean leaf area.

The study of the yield and its physical components:

Distinguishes the two varieties Festival and Rubygem significantly
on the Liberation D, orleans variety in the average number of flowers and
the percentage of setting for fruits, while the variety Liberation D, orleans
variety was significantly outperformed on the other two varieties in the
average weight of the fruit. While the Rubygem variety was significantly
outperformed on the Liberation D, orleans and Festival varieties in of the

yield of one plant and the total yield per hectare.

Foliar fertilization at a concentration of 3 g L' of nano-NPK
fertilizer + 6 ml L' of humic acid led to a significant increase in the average
number of flowers, weight and number of fruits, yield per plant and total

yield per hectare of the Rubygem variety.

While the treatment of the Rubygem variety was
significantly superior in the the ratio of the fruits setting
when spraying at a concentration of 1.5 g L' of nano-NPK
fertilizer + addition of 6 ml L! of humic acid

b
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Abstract

This study was conducted in the unheated plastic house in the
Department of Horticulture and Landscape Design / College of Agriculture

and Forestry / University of Mosul during the season(2021-2022) . In order

to study the effect of foliar fertilization with three concentrations of nano
fertilizer NPK and the addition of three levels of humic acid on the growth

and yield of three varieties of strawberry, Fragaria x ananassa Duch.

The research included three concentrations of nano-NPK fertilizer,
which are 0, 1.5, and 3 g I'!, and three levels of humic acid, which are 0, 3,
and 6 ml L-!, and for three varieties of strawberry, Festival, Rubygem and

Liberation D, orleans.

The nano- NPK fertilizer was sprayed four times, between one
spray and another for one month, starting from 1/1/2022 until 1/4/2022, in
addition to adding humic acid in four irrigations, starting from 5/1/2022
until 5/4/2022. using the Randomized Complete Block Design R.C.B.D
with three replications and nine seedlings per experimental unit in one
replicate and the number of seedlings becomes used in the experiment to

729.

The data were analyzed according to the ANOVA Tables, and the
results were compared using Duncan’s test at a probability level of 5%.

Among the most important results obtained are:

The cultivar Liberation D, orleans was significantly superior to the
Festival and Rubygem cultivars in the average number of leaves, the leaf
area, the leaf area of the plant and the dry weight of vegetative growth,
while the cultivar Rubygem was significantly superior to Liberation D,
orleans and Festival cultivars in the average number of runners in the plant.
In addition to the Liberation D, orleans and Festival cultivars were
significantly superior to the Rubygem cultivar in chlorophyll concentration

in leaves and root dry weight.
Foliar application of the nano- NPK fertilizer at a concentration of
3 g I'! resulted in a significant increase in the number of leaves and the

dry weight of vegetative growth. The application of the same fertilizer at
a concentration of 1.5 g 1" was significantly superior in both leaf area and
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