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Summary

Two experiments were conducted on unheated plastic house 
belonging to the Department of Horticulture and Landscap Design / 
College of Agriculture and Forestry / University of Mosul (inside the 
university campus) in Nineveh Governorate, 54 m long and 9 m wide ( its 
area were 486 m2) and covered with transparent nylon for the period from 
1/11/2020 to 1/7/2021 to investigates the effect role of foliar spray with 
selenium , salicylic acid and urea on the growth , productivity and   some 
physiological characteristics of two variaties of strawberry  (Fragaria x 
ananassa Duch.) Albion and Camarosa.         

           The strawberry plants of the two cultivars Albion and Camarosa 
imported from a nursery in Halabcha area / Sulaymaniyah governorate 
were almost homogeneous in growth and placed in plastic boxes and 
covered with large plastic bags of polyethylene, then plants of each 
cultivar were planted separately at three plots covered with thick black 
polyethylene with holes made in the polyethylene for planting the plants 
with two lines in each plot  for each cultivar  in the places prepared for 
them in advance. On the first of November of the growing season 2020, 
plants were planted with two lines at the top of each plot and on both 
sides of the irrigation pipes, the distance between one line and another is 
25 cm, meaning that the distance between one plant and another is 25 x 
25 cm in each plot , leaving 50 cm between each experimental unit and 
another, that is, the length of the experimental unit is 1.50 m, its width is 
1.10 m, and its area is 1.65 m2.                                                                                

The experiments was carried out in a Randomized Complete Block 
Design ( R.C.B.D.) , Including three factors, the first is foliar spraying 
with three concentrations of selenium (0, 3 and 6 mg Se. L-1), where each 
treatment was sprayed twice during the study period, The first spray took 
place 45 days after transplanting ( 15/12/2020) and the second was 20 
days after the first spray, while the control treatment plants were sprayed 
with distilled water. Selenium was used in the form of sodium selenite 
(Na2SeO3), the second factor is foliar spraying with salicylic acid in three 
concentrations also (0, 200 and 400 mg SA.L-1), as the plants of each 
treatment were sprayed with salicylic acid and according to the treatments 
three times during the study period and with a period of 20 days between 
one spray and another. The first spray took place 46 days after 
transplanting (16/12/2020), while the control treatment plants were 
sprayed with distilled water, and the third factor was foliar spraying with 
urea at two concentrations (0 and 1%), where the plants of both 
experiments were sprayed with urea according to the treatments three 
times during the study period and for a period 20 days between one spray 
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and another, as the first spray took place 47 days after transplanting 
(17/12/2020), so both experiments included three factors, namely, foliar 
spraying with selenium, salicylic acid and urea, with three concentrations 
for each of the first and second factors, and two levels for the third factor 
and three replications and with ten plants per each experimental unit, so 
that the number of plants used in each experiment is 3 x 3 x 2 x 3 x 10 = 
540 plants, meaning that the number of plants used in the two 
experiments is 540 x 2 = 1080 plants.                                         

         The results were statistically analyzed with computer according to 
the design used using the SAS statistical program, and the averages were 
compared according to Duncan Multiple Range test at the level of 
probability of error 0.05. The results of the study were summarized as 
follows :-

. The foliar spraying with selenium at two levels( 3 and 6 mg Se. L-1) 
significantly dominated over control treatment in most of the studied 
traits, and the foliar spraying treatment with a concentration of 6 mg Se. 
L-1 gave the highest values of the following characteristics for both 
varieties: Leaves chlorophyll content , number of leaves per plant, leaf 
area , plant leaves area, number of runners, number of crowns, dry weight 
of the vegetative and root system, number of flowers per plant, fruit 
setting percentage, number of fruits per plant, weight, length and width of 
the fruit, total yield of the plant, marketable yield of plant and  hectare, 
number of harvests , percentage of dry matter, TSS%, TSS/acidity ratio, 
percentage of total sugars, glucose, fructose, protein and juice, amount of 
vitamin C, anthocyanin pigment, total phenols, peroxidase activity, 
concentration of selenium, nitrogen, phosphorous and potassium in fruits, 
and a significant decrease in the number of days from transplanting until 
flowering 50% of Plants, number of days from transplanting to the first 
harvest, percentage of deformed fruits and percentage of acidity in fruits. 

. Foliar spraying with salicylic acid had a significant effect on all studied 
traits, as the highest values of vegetative and flowering traits, quantity 
and quality of fruits were when spraying with this acid at a concentration 
of 400 mg SA.L-1, with the exception of the following traits: Number of 
days from transplanting until flowering 50% of plants, number of days 
from transplanting to first harvest, percentage of deformed fruits and 
percentage of acidity in fruits, which decreased significantly when 
spraying with this concentration of acid compared to control treatment in 
both cultivar. 

. It appeared that spraying with urea at a concentration of 1% was 
significantly superior to the control treatment in most of the vegetative 
and flowering traits and the quantitative and qualitative yield traits, 
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except for the traits of the number of days from transplanting until 
flowering 50% of plants, the number of days from transplanting to the 
first harvest, the percentage of deformed fruits and the percentage of 
acidity in fruits, which decreased significantly when spraying with this 
concentration of urea for both cultivars.                                                       

. The effect of all dual interactions (the interaction between selenium and 
urea, between selenium and salicylic acid, and between salicylic acid and 
urea) significantly affected all studied traits, as the interactions between 
high levels of selenium, salicylic acid and urea recorded the highest 
values for all studied traits except for the number of days from
transplanting until the flowering of 50% of the plants, the number of days 
from transplanting to the first harvest, the percentage of deformed fruits 
and the percentage of acidity in the fruits, which were the highest values 
for them in the control treatment and significantly decreased when 
interacting with high concentrations of the studied factors for both 
cultivars.          

. The effect of the interaction between three factors was also significantly 
effected on all studied traits, as the plants sprayed with 6 mg Se.l-1 + 400 
mg SA.l-1 + 1% urea were significantly superior to all other treatments in 
all studied traits except for the following traits: Days from transplanting
until flowering 50% of plants, number of days from transplanting to first 
harvest, percentage of deformed fruits and percentage of acidity in fruits, 
which were significantly decreased in this treatment compared to other 
interaction treatments, as the control treatment recorded the highest 
values for it in both cultivars.                                                                         

. Camarosa cultivar superiority over Albion cultivar in most of the studied 
traits, which included leaf area, plant leaves area, number of flowers and 
fruits per plant, fruit weight and width, total plant yield, marketable yield 
of plant and  hectare , TSS% , TSS/acidity ratio and percentage of 
glucose sugar, total phenols, and peroxidase enzyme activity in fruits, 
while Albion cultivar excelled in dry weight of shoots and number of 
runners per plant only, but it gave the least significant number of days 
from transplanting  until flowering 50% of plants, number of days from 
transplanting to first harvest, and the lowest percentage of deformed 
fruits.                                                                                                             
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