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Abstract

The experiment was conducted in the vegetable field/ Department of Horticulture and Landscape
Engineering/ College of Agriculture and Forestry/University of Mosul during the 2018-2019
agricultural season. To study the effect of planting dates 9/20, 5/10 and 15/10, and spraying with zinc
sulfate at a concentration of 300 mg. L™ and boron at a concentration of 60 mg.L™ and zinc + boron in
addition to the control treatment (water spray only) in the growth and yield of two hybrids of broccoli
Parasio and Danar. The experiment was designed according to the Spilt-plots-System-within the
randomized complete block design (RCBD) and with three replications, and the averages were
compared with Duncan's polynomial test at the probability level of 0.05. The results confirmed that the
planting date 9/20 and boron spraying for the Parasio hybrid differed significantly and gave the highest
plant height 49.47 cm and the most leaf area 10511.4 cm?. plant™, planting date 9/20 and spraying with
zinc, boron, zinc + boron for the hybrid Parasio gave the most number of leaves 57.66, 63.00 and 58.26
leaves. Plant®, planting date 5/10 and spraying with zinc + boron for the hybrid Danar differed
significantly and gave more chlorophyll content in leaves 83.76, The planting date 5/10 and spraying
with water only for the hybrid Parasio gave the highest percentage of dry matter in the leaves 29.37%,
and the planting date 20/9 and spraying with zinc for the hybrid Danar gave the lowest number of days
for the formation of the main flowering disc 44.00 days.
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Introduction

Broccoli Brassicea oleracea var. Italica is
one of the vegetable crops belonging to the
cruciferous family (Brassicaceae), wild species
of it are found in the Mediterranean region, but
it is little spread in Irag and comes 31st in the
world in terms of production, and was first
planted in England in 1720 AD and its
cultivation moved to the United States of
America in 1806 AD (18).1t is characterized by
good nutritional value, as each 100 gm of the
soft weight of the flowering disc contains 5.9 g
of sugars, 0.3 fats, 3.6 g of protein, 32 calories
and 89.1 g of water. It is considered one of the
foods low in free fat, sodium and calories, a
good source of many vitamins such as vitamin
A, C, D, riboflavin, niacin, carotenoids, folic
acid (17).1t is characterized by containing
antioxidants that help prevent the risk of cancer
because it contains Glucoraphanin, which
enhances the body’s immunity against stomach
cancer, and Indole-3-carbinol, which prevents
breast and colon cancer and enhances liver
functions (16).The broccoli plant in Iraq is still
cultivated in limited areas within the scope of
research and public and private nurseries, but
there is a high desire to increase the cultivated
areas of it by introducing some cultivars and
hybrids that can be adopted in agriculture in the
future. Especially that Iraq is characterized by
the appropriate conditions for its cultivation due
to its multiple uses and its high nutritional
value. It was mentioned (5) in an experiment
conducted on two hybrids of broccoli, Paraiso
and Monaco, that the hybrid Paraiso surpassed
in plant height (54.08) cm. The leaf area is
(38.90)dm2 and one of the most important
agricultural operations that lead to an increase
in production average is the cultivation of any
crop at different dates in one season.In order to
prolong the presence of this crop in the market
for the longest possible period of time, i.e. it is
called successive planting, i.e. planting the
same cultivars or other cultivars at different
dates during the same growing season, with an
emphasis on early cultivation (2). (8) In
studying the effect of planting date on the
growth and production of broccoli (lItalica), the
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study included three planting dates, 20/9, 28/9
and 4/10, the excelled of plants grown on the
second date 28/9 significantly in the trait Plant
height (35.427 cm) and number of leaves
(20.89 leaves. Plant!)The leaf area (182.236
cm plant-1), the percentage of dry matter for
leaves (25.947%), the percentage of dry matter
for the heads was 26.400%, and the
circumference of the flowering disc was 35.067
cm. The growth and production of this crop are
affected by fertilization treatments, especially
foliar feeding, which is one of the most
efficient methods of fertilization, as it prepares
the nutrient element for the plant when there is
a problem in absorbing elements from the soil
(1).The Iraq soil is one of the basal soils that
stabilizes many elements, especially the
micronutrients, and thus reduces the nutrient
availability of the plant. Then, foliar spraying
of nutrients is the appropriate method to
provide plants with micronutrients. Including
zinc, where zinc is a catalyst for the enzyme
Carbonic Anhydarse and cytochromes and
cannot be replaced by another element. It enters
the formation of the amino acid Tryptophane,
which is the IAA hormone responsible for the
elongation of cells and the fertilization process
in the plant, where the formation of seeds
decreases when zinc deficiency, so it is
preferable to provide the plant with it during
flowering (4) . Boron, which plants need in
small quantities, has a basic role in the
formation of cell walls, and works to facilitate
the movement and transfer of photosynthetic
products from the leaves to the active areas in
the plant, such as the transfer of sugars, and it is
necessary for cell division (22).

And that its presence increases the plant’s
resistance to drought, and the lack of boron
causes brown discoloration of the flowering
discs and causes physiological imbalance as a
result of nutritional imbalance (3).Boron has a
great relationship with plant hormones that
affect plant growth and its importance in the
formation of plant hormones (auxins).Boron
helps in the germination of pollen and the
growth of pollen tubes, and the plant’s need for
it is greater in the flowering and fruiting stage,
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so its importance in the formation of seeds and
fruits becomes clear.Boron is usually found in
the soil in limited quantities, where it is
absorbed into the plant in the form of borate
BO2, and the foliar spray process is useful
especially under conditions where absorption
through the soil is difficult for nutrients due to
soil fixation of many elements necessary for
plant growth, which reduces its availability (10)
It was mentioned (12) that the use of boron
with zinc at a level of 1.5 kg. ha-1 on broccoli
plant led to an increase in stem length, it was
noted (13) in the study of the response of
broccoli to foliar spraying with boron, where
four concentrations of 0, 0.25, 0.5 and 1% were
used that the concentration 0.25% gave the
highest plant height of 39.31 cm and at a
concentration of 0.5%, it gave the most number
of leaves 12.83, and the most leaf weight 10.17

0.

1- Determining the best date for planting
seedlings to obtain good growth and vyield in
quantity and quality under the conditions of
Nineveh province.

2- Knowing the best hybrids used in the study
and obtaining the highest yield and the best

quality of heads under the conditions of
Nineveh province.

3- Improving plant growth and increasing the
quantitative and qualitative yield by spraying
with zinc and boron sulfate.

4- Knowing the best bi and triple interactions to
obtain good vegetative growth, good yield of
discs, and of good quality.

Materials and methods

The experiment was conducted in the vegetable
field / Department of Horticulture and
Landscape Engineering / College of Agriculture
and Forestry / University of Mosul - during the
agricultural season 2018-2019. Soil samples
were taken from the field and from different
areas before starting the experiment from the
surface of the soil at a depth of 30 cm and they
have analyzed to know some chemical and
physical properties of the field soil (Table 1).
The maximum and minimum temperatures,
average wind speed and rainfall were recorded
during the study period (Table 2).

Table (1): Some physical and chemical properties of field soil before cultivation.

Traits values units
EC 0.25 Mmho.cm™
pH 7.42 S
TDS 170 ppm
nitrogen 0.126 %
phosphorous 9.54 ppm
potassium 125.173 ppm
soil texture Sandy loam

Clay 14 %

Silt 16 %
Sand 70 %

The chemical and physical properties of soil were analyzed in Kirkuk Agriculture Directorate /
Laboratories of the Water and Soil Management Division.
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Table (2) Average maximum and minimum temperatures, average wind speed and rain during
the study period from September - end of March 2018-2019

climatic elements
wind speed | . . :
Date Rainfall average | average minimum Maximum
(mm) m.s temperatlire temperatgre
Average (°C) average (°C)
September /
2018 10.2 0.0 26.6 40.4
October 5.2 21.1 21.8 32.1
November 4.6 129.8 13.0 20.8
December 3.7 94.0 9.3 15.8
January 2019 5.2 46.2 5.8 14.7
February 11.3 37.9 7.1 16.0
March 5.4 117.6 8.6 18.2
General Directorate of Meteorology - treatments were conducted when the seedlings

Department of Agriculture and Climate /
Nineveh provinceThe land was divided into
three replicates to include each replicate 24
experimental units, each experimental unit 3 m
long and 1 m wide. The experimental unit area
was 3 m 2, leaving a distance of 1 m between
one Terrace and another, and leaving a distance
of 0.75 m between each experimental unit and
another to prevent mixing spray materials
between treatments with the cultivation of an
experimental unit at the beginning and end of
each replicate as gquard plants. The drip
irrigation system was installed and then the soil
and all experimental units were covered with
black plastic cover.

The experiment was designed according to
the Split-plots-System Spilt system within the
Randomized Complete Block Design (RCBD)
and with three replications. Sub-sub-plots.

Experimental treatments :

The experiment included a study of three
factors:

The first factor: planting dates, which are:
First date 9/20

Second date 5/10

Third date 10/15/15

reached 3-4 true leaves.

The second factor: the hybrid: Two hybrids of
broccoli were grown:

Parasio and Danar

Hybrid Prasio produced by (TAKII) Japan and
Hybrid Danar produced by (TOKITA)
Australian company, seed purity 99%, seed
germination rate 85%.

The third factor: spraying with zinc and boron
sulfate:

1- spray water only
2- Zinc sulfate at a concentration of 300 mg.L™

3- Boron at a concentration of 60 mg. L™ (Boric
acid 17% boron)

4- Zinc sulfate + boron (300 mg.L™ + 60 mg.L"
)

The spraying was conducted a month after the
planting date, 15 days between one spraying

and another, and the number of sprays per
appointment was 4 sprays.

studied traits

Plant Height (cm): Number of Leaves (Leaf.
Plant™), Leaf Area (cm. Plant™)
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The relative content of chlorophyll in leaves

(spad), Percentage of dry matter in leaves,
number of days for formation of the main
flowering disc 50% of plants:

Results and discussion
1: plant height (cm):

the results in Table (3), we note that the
planting date of 20/9 gave the most plant height
42.03 cm and it differed significantly compared
to the second dates 5/10 and the third 15/10. It
is noted that there is no significant difference
between Parasio and Danar hybrids in plant
height,In the effect of spraying, it is noted that
the most plant height reached 34.16 cm when
spraying with zinc + boron, and it differed
significantly only with spraying with water only
(control ), which gave the lowest plant height
27.08 cm, and no significant differences were
observed between the treatments of spraying
with zinc, boron and zinc + boron. In the bi-
interactions, it is noted from the same table
regarding the interaction between the seeding
dates and the hybrids that the treatments of the
seeding date 20/9 in the two hybrids Parasio
and Danar gave the highest plant heights, which
were 45.80 and 38.26 cm, and they differed
significantly with all other treatments, and the
lowest plant height was 21.21 cm observed at
the planting date. 5/10 for the Danar hybrid.In
the interaction between the dates of seedlings
and spraying, it is noted that the planting date
of 20/9 with all spraying treatments
significantly excelled in plant height 36.60,
42.93, 45.60 and 43.00 cm for spraying with
water, zinc, boron, zinc + boron, respectively,
and they differed significantly with all other
treatments, and less The height of the plant
reached 21.00 cm at the time of transplanting
15/10 and spraying with water only.In the
interaction between hybrids and spraying, it is
noted from the same table that the Parasio
hybrid with zinc and boron spraying gave the
most plant heights 37.02 and 37.24 cm,
respectively, and they differed significantly
with all spraying treatments in the hybrid
Danar. The lowest plant height reached 24.80
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cm in the hybrid Danar and sprayed with water
only. In the triple interaction between the
studied factors, it is noted from the same table
that the seeding date of 20/9 for the Parasio
hybrid and spraying with boron gave the most
plant height 49.47 cm. It differed significantly
with all the treatments in this interaction except
for the treatments of seedling date 20/9 for
hybrid Parasio, spraying with zinc and spraying
with zinc + boron.

2: Number of leaves (leaf. plant™):

We note from the results in Table (4) the
significantly excelled of the planting date 20/9
over the two planting dates 5/10 and 15/10, and
it gave the most number of leaves 50.89 leaves.
Plant-1, and the planting date 10/15 was
excelled on the date 5/10 in this trait, and the
lowest number of leaves found at the date of
seeding 5/10 was 19.54 leaves. plant®.As for
the effect of the hybrid, it was found that the
Parasio hybrid significantly excelled on the
Danar hybrid in the number of leaves, and it
gave 35.60 leaves. plant™, while the Danar
cultivar gave 29.85 leaves. plant™. As for the
effect of spraying, it was found that all spraying
treatments were significantly excelled on that of
spraying with water only, and no significant
difference was observed between them. The
most number of leaves was 35.07 leaves. Plant™
was found in the boron spray treatment, and the
lowest value for this trait in the water spray
treatment was only 28.42 leaves. plant . In the
bi-interaction between the dates of seedlings
and hybrids, we note that the date of seedlings
is 20/9 and the hybrid Parasio and gave the
most number of leaves 56.96 leaves. Plant
and it differed significantly with all treatments,
and the least number of leaves was 5/10 at the
time of seeding for the hybrid Danar 16.81
leaves. plant *.  and the bi-interaction between
the planting dates and the spraying treatments
found that the planting date 20/9 and spraying
with boron gave the most number of leaves
56.00 leaves. Plant™ and it differed significantly
with all treatments except for the treatment of
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planting date 20/9 and spraying with zinc, and
the least number of leaves was found at the
time of transplanting 5/10, spraying with
distilled water only 15.43 leaves. plant™.In the
bi-interaction between hybrids and spray, we
notice that the interaction treatments of the
hybrid Parasio and spraying with zinc, boron,
and zinc + boron gave the most number of
leaves: 36.65, 38.33 and 37.04 leaves. plant ™.
They differed significantly with the rest of
treatments , and the lowest number of leaves
was 26.26 leaves. Plant -1 in Danar hybrid

treatment and spray with water only.In the
triple interaction between the studied factors, it
is noted from the same table that the treatment
of planting date 20/9 for the Parasio hybrid and
spraying with zinc, boron and zinc + boron
gave the most number of leaves 57.66, 63.00
and 5826 leaves. plant®.They differed
significantly with all other treatments in this
interaction, and the lowest number of leaves
was 13.26 leaves. Plant -1 when treating
seedling date 5/10 for hybrid Danar and
spraying with water only.

Table (3): Effect of planting dates, hybrids and spraying with zinc sulfate, boron, zinc + boron,
and the interaction between them on plant height (cm) of broccoli.

Spraying Treatments mg.L™
hybrid planting dates X Zinc water
averag hybrid 300+ | boron | Zinc only hybrid planting dates
e boron 600 300 (contr
600 . ol)
45.80 48.40 23.00 23.93 | 41.20
a ab g-—i f- i c 2009
34.25 28.83 34.06 29.23 26.73 | 44.33 .
Parasio 5/10
a b d-f e—g eh a-c
28.12 29.26 31.00 | 30.60 | 49.47
b e-g | df | df | a 15710
38.26 37.60 24.33 18.06 | 32.00 20/9
a cd f- i i de
29.39 21.21 22.60 29.40 21.54 | 4170 Danar 5/10
a b g-i e-g i bc
28.71 33.00 28.06 22.60 | 41.73
b de | eh | g-i | be 15710
42.03 43.00 45.60 | 4293 | 36.60 20/9
The a a a a a
average of 25.03 28.36 26.60 24.13 | 21.00 5/10 Spraying Treatments
planting b cd cd de e X planting dates
dat
ates 28.42 3113 ¢ 29.53 29.35 | 23.66 15/10
b c c de
37.24 37.02 | 33.36 | 29.37 Parasio
a a ab ab Spraying Treatments
31.08 30.80 30.91 | 24.80 D X hybrid
anar
b b b c
3416 | 3301 | 32.14 | 27.08 .
a a b Spraying Treatments average
a

Means with the same letter or letters within the individual factors or their interactions do not
differ significantly between them according to Duncan's polynomial test at the 0.05 probability

level.
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Table (4): Effect of planting dates, hybrids, spraying with zinc sulfate, boron, zinc + boron, and
the interaction between them on the number of leaves (leaf. plant™) of broccoli plant.

Spraying Treatments mg.L™
hybrid | planting dates X Zinc water
averag hybrid | 300+ | boron| Zinc only hybrid planting dates
€ boron 600 | 300 | (cont
600 . rol)
56.96 | 58.26 | 63.00| 57.6 | 48.86
a a a a b
35.47 22.26 | 23.20| 23.33| 24.93| 17.60 Parasio | 5/10
a cd f c-e c-e ef
27.72 | 29.66 | 28.60| 27.35| 25.26 15/10
C C C C cd
4481 | 43.06| 48.93| 45.66 | 41.60
b b b b b
29.85 16.81 | 19.20 | 17.33| 17.46| 13.26
b d| d-f| ef| ef| f Danar | 5/10
27.95| 2940 | 29.20| 29.20 | 23.93 15/10
C C c c c-e
50.89 | 50.66 | 56.00 | 51.66 | 45.23
aver-;gg a b 2 ab ¢ 20 Spraying
of 1954 | 21.20| 20.33| 21.20| 15.43 5/10 Treatments
planting ¢ € € € f planting dates
dates 27.84 | 2953 | 2890 | 28.30 | 24.60 15/10
b d d d de
37.04 | 38.33| 36.65| 30.57 i .
Parasio Spraying
a a 2 b Treatments
30.55| 31.82| 30.80| 26.26 Danar hvbrid
b b b c y
33.80 | 35.07| 33.72| 28.42 .
a a a b Spraying Treatments average

Means with the same letter or letters within the individual factors or their interactions do not
differ significantly between them according to Duncan's polynomial test at the 0.05 probability

level.
3: Leaf area (cm?.plant™):

the results in Table (5), we notice that the
planting date , as the planting date of 20/9 gave
the most leaf area 7053.0 cm?. Plant™?, and it
differed significantly with seeding dates 5/10
and 15/10, which gave the least leaf area 1482.0
and 2430.0 cm? Plant?, respectively.In the
cross, it is noticeable that the Parasio hybrid is
excelled on the Danar hybrid in the leaf area,
which amounted to 4327.9 and 2982.7 cm?.
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Plant™for two consecutive hybrids In the
spraying treatments, it is noted that the
treatments of spraying with zinc and boron and
spraying with zinc + boron gave the most leaf
area 3528.1, 4199.2 and 4132.4 cm®. Plant™,
respectively, and they differed significantly
with spraying with water only, which gave the
least leaf area and amounted to 2761.5 cm?
Plant™.In the bi-interaction between the seeding
dates and hybrids, it is noted that the seeding
date 20/9 for the Parasio hybrid gave the most
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leaf area amounted to 8583.0 cm2.plant-1 and it
differed significantly with the rest of the
treatments, and the least leaf area was at the
seeding date 5/10 for the hybrid Danar 1116.3
cm?. Plant™. In the bi-interaction between the
dates of seedlings and spraying, we note that
the treatments of the date 9/20 for seedlings,
spraying with boron and spraying with zinc +
boron gave the most leaf area 8400.7 and
7694.0 cm?. Plant™, respectively, and it differed
significantly with all treatments, and the least
leaf area was for the seedling date 5/10 when
spraying with water only 1115.7 cm? Plant™ In

spraying, we note that the Parasio hybrid and
boron spray gave the most leaf area amounted
to 51004 cm® Plant’lt did not differ
significantly with the treatments of spraying
with zinc and spraying with zinc + boron, and it
differed with the rest of the treatments. The
least leaf area was for the hybrid Danar and
sprayed with water only, and it amounted to
19925 cm® Plant™.In the triple interaction
between the studied factors, it is noted from the
same table that the seeding date 20/9 in the
hybrid Parasio and spraying with boron gave
the most leaf area amounting to 10511.4 cm?.

the

bi-interaction

between

hybrids

and

Plant™*and reached 858.6 cm?. Plant™.

Table (5): Effect of planting dates, hybrids and spraying with zinc, boron and zinc + boron
sulfates and the interaction between them on the leaf area (cm?. Plant™) of broccoli.

hybrid planting dates X Spraying Treatments mg.L™
average hybrid Zinc 300+ boron Zinc 300 water  only hybrid planting dates
boron 600 . 600 (control)
8583.0 8519.9 | 10511.4 7990.4 7310.9 20/9
a b a b b
4327.9 1847.8 2144.1 1987.8 1886.7 1372.7 .
. . . . Parasio | 5/10
a c g-i g-i g-i hi
2553.0 2754.0 2802.0 1271.9 1908.3
c f-h f-h hi o-i 15/10
5523.7 6880.4 6290.1 5077.5 3846.9 20/9
b bc bc de f
2982.7 1116.3 1206.6 1086.1 13134 858.6 Danar | 5/10
b C hi hi hi i
2308.0 3289.7 2517.7 2152.7 2747.6
c fg i i f-h 15/10
7699.0 6534.0 5578.9
7053.0 a 8400.7 d b 20/9
a a
The
eaveracl)g];c 1482.0 1672'z 1536.9 1608'§ 1115'2 5/10 Spraying Treatments X
: b de planting dates
plantin
g dates 3021.8 2450.2 1590.1
2430.0 c 2659.9 cd de | 1510
b cd
44725 5100.4 4208.2 3530.6
ab a ab bd Parasio .
Spraying Treatments X
3792.2 | 32982 2848 19925 hybrid
b-d c-d de e
41324 4199.2 3528.1 2761.6
a 'a a b Spraying Treatments average

Means with the same letter or letters within the individual factors or their interactions do not differ significantly

between them according to Duncan's polynomial test at the 0.05 probability level.
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4: Chlorophyll content in leaves %:

We note from the results in Table (6) that
there is no significant difference between the
seeding dates and the two hybrids Parasio and
Danar in the chlorophyll content in the leaves.
In the spraying treatments, it was noticed that
spraying plants with zinc + boron gave the most
chlorophyll content in the leaves, which
amounted to 72.47%, and it differed
significantly with the rest of the treatments
except for spraying with boron, and the lowest
content of chlorophyll in the leaves was 57.74%
in the treatment of spraying with water only. In
the bi-interaction between the seeding dates and
hybrids, it is noted that the two seeding dates
9/20 and 5/10 for the hybrid Danar gave the
most chlorophyll content in the leaves 72.1 and
74.5%, respectively, and they differed
significantly only with the two seeding dates
10/15 for the hybrid Parasio, which gave the
lowest chlorophyll content in the leaves
56.22%. In the bi-interaction between the dates
of seedlings and spraying, it is noted that the
planting date of 5/10, spraying with boron and
spraying with zinc + boron gave the most
chlorophyll content in the leaves 76.80 % and
79.25%, respectively, and they differed
significantly with the two seeding dates 10/15
and 10/5and spraying with water only and with
all spraying treatments at the time of
transplanting 10/15, and the lowest content of
chlorophyll in the leaves was found in the
treatment of planting date 10/15 and spraying
with water only and it amounted to 49.45%. In
the bi-interaction between hybrids and spray, it
is noted that the hybrid Danar and spraying
with zinc + boron gave the highest percentage
of chlorophyll content in the leaves, which
amounted to 76.91%.It differed significantly
with all treatments except for the treatment of
the same hybrid and spraying with boron, and
the lowest content of chlorophyll in the leaves
was 55.37% in the treatment of the hybrid
Parasio and spraying with water only.

In the triple interaction between the studied
factors, it is noted that the seeding date 5/10 for
the hybrid Danar and spraying with zinc +
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boron had the highest content of chlorophyll in
the leaves 83.76 % and it differed significantly
with most of the treatments

: Percentage of dry matter in leaves %:

Table (7) that there is no significant difference
between the seeding dates in the percentage of
dry matter in the leaves.In the effect of hybrids,
the Parasio hybrid gave the highest percentage
of dry matter in the leaves, 16.21%, with a
significant difference compared to the hybrid
Danar, which gave 11.40%. Regarding the
effect of spraying treatments, it is noted from
the same table that spraying with water only
gave the highest percentage of dry matter in the
leaves amounting to 16.59%, and it differed
significantly with the treatment of spraying
with boron, which gave the lowest percentage
of dry matter in the leaves 11.84%. In the bi
interaction between the planting dates and the
hybrid, it is noted that the planting date 10/5
and for the Parasio hybrid gave the highest
percentage of dry matter in the leaves
amounting to 18.20% and it did not differ
significantly with all the treatments except for
the treatment of the planting date 10/10 and for
the hybrid Danar, which gave the lowest value
for this trait and amounted to 10.50 %. In the
interaction between the dates of seedlings and
spraying, it is noted from the same table that the
seeding date 5/10 and spraying with water only
gave the highest percentage of dry matter in the
leaves amounting to 21.60% and it differed
significantly with some treatments, and the
lowest value for this trait was observed in the
date of seedling 9/20 and spraying With zinc, it
reached 10.78%. In the interaction between
hybrids and spraying, it is noted that the Parasio
hybrid and spraying with water only gave the
highest percentage of dry matter in the leaves
21.4% and it differed significantly with all
treatments, and the lowest value for this trait
reached 10.7% in the treatment of hybrid Danar
and spraying with zinc + boron.In the triple
interaction between the studied factors, it is
noted from the table that the planting date 5/10
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and spraying with water only and for the
Parasio hybrid gave the highest percentage of
dry matter in the leaves amounted to 29.37%
and it differed significantly with all treatments,
except for the treatments of the seeding date
5/10 and 15/10 for the Parasio hybrid and spray

With water only and spraying with zinc + boron
and spraying with zinc, the lowest percentage
of dry matter in the leaves was found at the
time of seedling 10/15 and for the Danar hybrid
and spraying with water only 9.14%.

Table (6): Effect of planting and hybridization dates and spraying with zinc, boron and zinc +
boron sulfates and the interaction between them on the content of chlorophyll in leaves % of
broccoli plant.

Spraying Treatments mg.L™
hybrid planting dates X Zinc water
averag hybrid 300+ | boron | Zinc | only hybrid planting dates
€ boron 600 300 | (cont
600 . rol)
65.85 67.40 | 70.26 | 66.33 | 59.43 20/9
ab b-e a-e b- e d-g
64.21 70.57 74.73 | 75.30 | 72.46 | 59.80 .
Parasio 5/10
a ab a-c a-c a-d d-g
56.22 61.96 | 56.36 | 59.66 | 46.90 15/10
b c-f e-g d-g g
72.14 7786 | 74.30 | 74.13 | 62.26
20/9
a ab a-c a-c c-f
69.33 74.52 83.76 | 78.30 | 69.96 | 66.06 Danar 5/10
a a a ab b-e b-e
61.34 69.10 | 62.96 | 61.30 | 52.00 15/10
ab b- e c-e c-f fg
69.00 72.63 | 72.28 | 70.23 | 60.85
av-lt;r:ge a ab ab T d P Spraying
of 72.55 79.25 | 76.80 | 71.21 | 62.93 5/10 Treatments X
planting a a a aC cd planting dates
dates 58.78 65.53 | 59.66 | 60.48 | 49.45
15/10
a b-d d d e
68.03 | 67.31 | 66.15 | 55.37 . .
Parasio Spraying
b b bc d Treatments X
76.91 | 71.85 | 68.46 | 60.11 Danar hybrid
a ab b cd
7247 | 6958 | 67.31 | 57.74 Spraying Treatments average
a ab b c praying g

Means with the same letter or letters within the individual factors or their interactions do not
differ significantly between them according to Duncan's polynomial test at the 0.05 probability

level.
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Table (7): Effect of planting dates, hybrids and spraying with zinc, boron, and zinc + boron
sulfates and the interaction between them on the percentage of dry matter in leaves % of broccoli

plant.
Spraying Treatments mg.L™
hybrid planting dates X Zinc water
averag hybrid 300+ | boron | Zinc | only hybrid planting dates
€ boron | 600 300 | (cont
600 . rol)
14.70 1495 | 1354 | 11.90 | 19.28 20/9
ab b-e b-e c—e b-d
16.21 18.20 21.91 9.28 12.37 | 29.37 Parasio 5/10
a a ab de b-e a
15.60 1157 | 14.26 | 20.83 | 15.78 15/10
ab c—e b-e a—-c b-e
10.90 10.20 | 11.81 967 | 12.14 20/9
ab de c—e de b-e
11.40 12.70 10.85 | 13.21 | 13.07 | 13.83 danar 5/10
b ab c—e b-e b-e b-e
10.50 11.20 9.42 1231 | 9.14 15/10
b c—e de b-e e
12.88 1258 | 12.42 | 10.78 | 15.71
av-lt;?:ge a b b b ab 208 Spraying
of 15.49 16.38 | 11.24 | 12.72 | 21.60 5/10 Treatments X
planting a ab b b a planting dates
13.07 11.38 | 11.84 | 16.57 | 12.46
dates 15/10
a b b ab b
16.14 | 12.36 | 15.03 | 21.47 ) .
Parasio Spraying
b b b a Treatments X
10.75 | 11.48 | 11.68 | 11.70 Danar hvbrid
b b b b y
13.45 1154 1 13.36 | 16.59 Spraying Treatments average
ab b ab a praying g

Means with the same letter or letters within the individual factors or their interactions do not
differ significantly between them according to Duncan's polynomial test at the 0.05 probability

level.

6: Number of days for the formation of the
main flowering disk (day):

Table (8) that the planting date 5/10 led to a
significant reduction in the number of days for
the formation of the main flowering disc 54.33
days and differed significantly with the other
two dates, and the planting date 10/15 gave the
most number of days for the formation of the
main flowering disc and amounted to 78.17
days. In the crosses, it is noted that the Danar
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hybrid gave the least number of days to form
the main disc 59.33 days compared to the
Parasio hybrid, which gave 67.47 days. It is
noted that spraying with boron and spraying
with zinc + boron gave the least number of days
for the formation of the flowering disc 61.80
and 61.30 days, respectively, compared to the
treatments of spraying with zinc and spraying
with water only, which gave the most number
of days for the formation of the main flowering
disc 65.80 and 64.50 days, respectively. In the
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bi-interaction between the seeding dates and
hybrids, it was found that the flowering date of
9/20 and for the hybrid Danar gave the least
number of days 47.3 days for the formation of
the main flowering disc, while the planting date
of 10/15 for the hybrid Parasio gave the most
number of days amounting to 79.30 days. In the
bi-interaction between the planting dates and
spraying, it is noted that the planting date 10/5
and spraying with boron gave the least number
of days for the formation of the main flowering
disc 51.33 days, while the planting date 10/10
and spraying with water only gave the most
number of days, reaching 81.50 days.In the bi-
interaction between hybrids and spraying, it is
noted that the hybrid Danar, spraying with zinc
and spraying with boron gave the lowest
number of days 57.22 and 57.33 days,
respectively, and treatment of the hybrid
Parasio and spraying with water only gave the
most number of days for the formation of the
main flowering disc 70.55 days.In the triple
interaction between the studied factors, it is
noted from the same table that the planting date
of 20/9 for the Danar hybrid and spraying with
zinc gave the least number of days for the
formation of the main flowering disc 44.00
days and a significant decrease with all
treatments and the most number of days for the
formation of the main flowering disc was found
when treating the seeding date 15 /10 for the
Parasio hybrid and sprayed with water and it
reached 83.66 days.

The planting date 9/20 was excelled in plant
height, number of leaves and leaf area. This
may be due to the appropriate weather
conditions (Table 2) at this date for planting
seedlings in terms of maximum and minimum
temperatures, which led to increased vegetative
growth, stem elongation and increased plant
height (Table 3) ) and thus the reason for an
increase in the number of leaves per plant
(Table 4), thus increasing the leaf area of the
plant (Table 5), and this is in line with what
was mentioned (21) and (11).The seedling on
the date 20/9 led to a shorter number of days for
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the formation of the main flowering disk (Table
8) and the reason is due to the favorable
weather conditions on this date (Table 2),
which led to the formation of good vegetative
growth and then the formation of the main
flowering disk compared to the other two dates
In which the planting date in which the
maximum and minimum temperatures were not
suitable for the formation of good and rapid
vegetative growth, and therefore the beginning
of the formation of the main flowering disk was
late compared to the date 20/9 and the
formation of the main flowering disk with a
date of fewer days (Table 8)It is noted from the
results of Tables 4, 5 and 7 that the Parasio
hybrid has significantly excelled in the number
of leaves, leaf area of the plant, and the
percentage of dry matter in the leaves compared
to the hybrid Danar. for plants (Table 4)As
there is a positive relationship between the
number of leaves and the leaf surface of the
plant and the increase in the percentage of dry
matter in the leaves was from the increase in
the leaf area of the plant, which led to an
increase in the formation and accumulation of
carbohydrates manufactured through
photosynthesis and thus their accumulation in
the leaves, which led to an increase in the dry
matter in Papers (1) and (7) It is noted from
Table (8) that the Parasio hybrid gave fewer
days and with a significant difference in
starting the formation of the main pink disc.
This is in line with what was mentioned (15),
((11, (14), (23) and (9) It is noted from Table
3,4,5 the moral superiority of spraying with
zinc and boron and the combination between
them (zinc + boron) in the length of the plant,
the number of leaves and the leaf area of the
plant for the effectiveness and frailty of these
materials and spraying them on the leaves and
the reason is due to the effectiveness of these
elements and spraying them on the leaves as
boron works to facilitate The movement and
transfer of photosynthetic products from the
leaves to the active areas and that the foliar
nutrition prepares the plant with the elements
necessary for growth (1). and the zinc element
works on the transfer of active substances in the

ISSN 2072-3875



Euphrates Journal of Agriculture Science-12 (2). 647-661 (2020)

Al-Zubaidi & Al-Bayati

plant, such as the transfer of sugars, and it is
necessary for cell division (22). It also enters
into the formation of the amino acid tryptophan,
which is responsible for the elongation of cells
(4). The reason for the significantly excelled of

bi and triple treatments for some treatments is
due to the cumulative effect of the significance
of single factors in terms of the effect of tribute
conditions, the influence of genetic factors and
the effectiveness of the elements.

Table (8): Effect of planting dates, hybrids and spraying with zinc sulfate, boron, zinc + boron,
and the interaction between them on the traits of the number of days for the emergence of the
main flowering disk (day) of broccoli plant.

Spraying Treatments mg.L™

planting
hybrid dates X zZinc hybr lanting dates
average hybrid 300+ | boron | Zinc water only id P g
boron 600 300 (control)
600 .
68.08 69.33 | 67.00 | 66.66 69.33
c d d d d 2018
67.47 55 56.66 | 50.33 | 54.33 58.66 Para
. 5/10
a d ef gh e—g e sio
79.3 76.66 | 87.66 | 78.33 83.66 15/10
a bc bc bc a
47.3 49.33 | 4533 | 44.00 50.66 20/9
e hi g-—i s gh
59.33 53.6 56.66 | 52.33 | 52.00 53.66 dana 5/10
b de ef f-h | f—h f—h r
77 78.66 | 74.33 | 75.66 79.33
b be | ¢ | bec b 15710
5771 59.33 | 56.16 | 55.33 60.00 20/9
The b cd d-f ef C
avera [,
ge of " | 56.11 | 51.33 | 53.16 56.16 Spraying Treatments X
.| 33 5/10 .
planti c de g fg d-f planting dates
T
dates 17‘ 77.66 | 76.50 | 77.00 81.50 15/1
b b b a 0
a
67.
55 65.33 66.44 70.55 Para
b b b a s10 Spraying Treatments X
6l 1 5733 | 5722 61.22 Dan hybrid
55
d d c ar
c
61.3
0 61580 65.80 64.50 Spraying Treatments average
b a a

Means with the same letter or letters within the individual factors or their interactions do not
differ significantly between them according to Duncan's polynomial test at the 0.05 probability

level.
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