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Abstract

The field experiment was carried out during the autumn season of 2024-2025 at AL-Asheq locations in
Nineveh Governorate located on the line (42°39'50"W36°26'47"N), with the aim of studying the effect
of four concentrations of humic acid (0, 5, 10 and 15 g/L) and three planting dates (1/11, 15/11 and
30/11) and two cultivars of safflower (Gila and Rabie 500) on the resulting growth traits. The three-
factor factorial experiment was conducted using a randomized complete block design (RCBD) with a
split-plot system. The results showed significant differences between humic acid concentrations for
most of the studied traits. The 15 g/L level resulted in the highest average plant height, days to 50%
flowering, head diameter, number of heads, seed yield, oil percentage, and oil yield at both study
locations. The planting date of November 1st showed a significant advantage in all studied traits. The
Gila cultivar exhibited the highest average for all studied traits. The interaction between humic acid
concentrations and planting dates was also significant, with the 15 g/L level and the November 1st
planting date significantly excelled on the Gila cultivar in terms of plant height, days to 50%
flowering, head diameter, number of heads per plant, seed yield, oil percentage, and oil yield. Finally,
the interaction between humic acid concentrations and cultivars was also significant, with the 15 g/L
level performing better with the Gila cultivar. The study found that the plant exhibited the highest
average number of days to 50% flowering, seed yield (g.m.” 2), oil percentage (%), and oil yield
(g.m.” 2). However, the plant height, head diameter, and number of heads did not reach statistical
significance. Regarding the interaction between planting dates and cultivars, the planting date of
November 1st with the Gila cultivar resulted in the highest average plant height, number of days to
50% flowering, head diameter, seed yield, and oil yield. No differences were found in the number of
heads or oil percentage. The three-way interaction between humic acid concentrations, planting dates,
and cultivars resulted in the significantly higher average number of days to 50% flowering, head
diameter, and number of heads per plant compared to the 15 g/L humic acid level, the planting date of
November 1st, and the Gila cultivar. The remaining traits did not reach statistical significance at the
study location.
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Introduction crops. In 2020, oil production reached 610.1

) o ) million tons, representing a 3.8% increase
Safflower its scientific name is Carthamus compared to 2019 [9]. The use of organic
tinctorius L. It belongs to the Asteraceae family, materials is not a replacement for chemical
one of the most widespread flowering plant  fertjlizers but rather a complement to them,
families [1]. This family comprises 32,913 meeting the plant's nutritional needs to complete
species in 13 families and 1,911 genera [8]. The its life cycle and achieve high productivity. One
scarcity of oils has led to a growing shortage, such organic material is humic acid, a bio-

necessitating increased production of oilseed
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stimulant that enhances plant growth and
photosynthesis by improving water absorption
and utilization efficiency, as well as nutrient
uptake [16]. Humic acid helps It stimulates
many vital reactions in the plant and leads to
increased cell membrane permeability, which in
turn leads to increased vegetative growth, such
as plant height and stem diameter [3].
Determining the appropriate planting date for
oilseed crops is extremely important and must
be based on the region's climate. A suitable
planting date for oilseed crops is determined
when all environmental factors are present,
including light, appropriate temperatures,
nutrients, and water, which lead to germination,
plant establishment, and improved growth. Each
stage of plant growth requires specific
conditions and should not encounter undesirable
environmental  situations  [6].Furthermore,
cultivars are an important and direct factor
influencing production and quality due to their
varying ability to adapt to environmental
conditions and respond to different growth
conditions [15].This study aims to determine the
effect of humic acid and planting dates on the
growth traits and vyield of safflower[12]
conducted a study on safflower. Using several
concentrations (0, 6, 12, and 18 kg ha™ 1), the
results showed that the 12 kg ha !
concentration was excelled, giving the highest
plant height, number of days to 50% flowering,
number of heads, seed yield (% for oil), and oil
yield, reaching (180.43 cm), (106.75 days),
(83.37 heads/plant), (4.331 t ha™ 1), (35.00%),
and (1439 t ha™ 1), respectively. [2] in his study
on sunflower plants using several concentrations
of humic acid (0, 3, 6, and 9 ml L™ 1) applied as
a foliar spray, stated that the 9 ml L1
concentration was significantly excelled, giving
the highest average plant height and head
diameter, reaching (161.3 cm) and (16.21 cm).
In a study conducted by [11] on safflower with
four planting dates (November 1, November 15,
December 1, and December 15), the results
showed that the November 1 date was excelled,
gave the highest average number of days to 50%
flowering, plant height, head diameter, number
of heads per year (%) for oil, and oil yield
(164.7 days, 155.00 cm, 17.60 branches per
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plant, 25 cm, and 37.60 heads per plant),
respectively. This was in contrast to the last
planting date, December 15, which gave the
lowest average for these traits (141.0 days,
75.06 cm, 2.1 cm, 17.00 heads per plant)
(34.8%), and (1.2 tons ha™ 1).[3] noted a
significant effect. For the planting dates of
(1/10, 4/11, and 2/12) on safflower crops, the
results showed that the 4/11 date was excelled,
giving the highest average seed yield of (1.64
ton. ha™ 1).[11] in their study on six safflower
cultivars (8311, 3307, 0210, S-351, and 323-S),
indicated that cultivars 0260 and S-351 were
significantly excelled, giving the highest
average plant height of (105 and 100 cm),
respectively. [10], in their study of four
safflower cultivars (Padideh, Parnian, Goldasht,
and Golmehr), indicated differences in the
studied yield traits. The Goldasht -cultivar
significantly excelled others, producing the
highest average number of heads per plant and
the highest head diameter (22.74 heads/plant)
and (29.68 mm), respectively. In a study
conducted by [19] on five safflower cultivars
(Gila, Sina, Pi 537, 636, Pi 527, 710, and
Kiama), significant differences were found
between the cultivars in the number of days to
flowering. The Gila cultivar exhibited the
lowest average number of days (107.7 and 85.3
days) both seasons, respectively. Similarly, [14]
in a study of several safflower cultivars (CTI,
CTI 5, CTl 6, CTI1 9, CTI 10, CTI 11, CTI 13,
CTI 15, CTI 17, and Montola 2000), found that
CTI1 17 was excelled in terms of the number of
heads per plant (averaging 15 heads/plant), seed
yield (1.40 tons/ha), and overall yield. Oil
content (0.58 tons ha™ 1), while the CTI 9
cultivar had the highest percentage of oil in the
seeds (41.6%).

Materials and Methods

A field experiment was conducted during the
autumn season of 2024-2025 in the village of
Al-Ashig, west of Nineveh province (more than
60 km from the city of Mosul) to study the
effect of humic acid concentrations, planting
dates, and cultivars on growth traits, yield, and
quality. It was implemented as a three-factor
factorial experiment using a randomized

ISSN 2072-3857




Euphrates Journal of Agricultural Science-18 (1):1052-1063, (Mar.2026)

Al-Jubouri &Al- Juheishy

complete block design (RCBD) with a split-plot
system. The three factors were: four humic acid
concentrations (0, 5, 10, and 15 g/L), three
planting dates (November 1, 15, and 30), and
the two cultivars (Gila and Rabi' 500). With
three replicates, the initial number of
experimental units was 4 * 3 * 2 = 24, resulting
in 72 units. Each experimental unit consisted of
four rows, each 2 meters long, with a spacing of
25 cm between rows and 20 cm between plants.
Treatments were randomly distributed within
each replicate, with a spacing of 1 meter
between units and 1.5 meters between
replicates. The field was plowed perpendicularly
with a moldboard plow, then leveled and
divided. Planting took place on the specified
dates, and 15 days after emergence, the plants
were thinned to one per hill. The readings were
taken from the midlines.

Results and Discussion
1- Plant Height (cm)

Table (1) shows significant differences in plant
height between humic acid concentrations. The
(15 g/L) level resulted in the highest average
height of (125. 70 cm), while the control
treatment (Spray water only) resulted in the
lowest average height of (113.83 cm) This may
be because Humic acid consists of phenolic
cyclic compounds and has an effect similar to
plant hormones [17]. This leads to increased cell
division and elongation in the apical and lateral
meristematic regions, thus stimulating growth
and increasing its rates. It also increases the size
of the vegetative mass, including plant height.
This is consistent with the findings of [2].Table
(2) shows significant differences between
planting dates. The first planting date
(November 1st) resulted in the highest average
height of (125.70 cm) compared to the last
(30/11) gave the lowest average planting date.

height (116.62 cm. This is due to the fact that
the effect was more pronounced in the first date,
where the plants were more advanced in growth
than in the other dates, thus affecting plant
height compared to the other dates. These
results are consistent with those of [11]. As for
the cultivars, the results in Table (3) showed a
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significant advantage for the Gila cultivar, gave
the highest average height (122.55 cm)
compared to the Gila cultivar, which gave the
lowest average height (119.61 cm) for the two
study locations. This may be due to the fact that
cultivars differ in their response to growth
factors, as auxins present in the growing tips
play a key role in regulating many
developmental processes in plants, including
controlling plant height. These auxins are
present with varying activity and effectiveness
among different cultivars, leading to variations
in plant responses to the same environmental
factors. This is supported by the results of
Maziero (19, 20).Regarding the interaction
between humic acid concentrations and planting
dates, the results in Table (4) show a significant
advantage of the 15 g/L level with the first
planting date (November 1st) gave the highest
average depth (132.16 cm) compared to the 0
g/L level with the planting date (November
30th), which gave the lowest average depth
(111.33 cm). As can be seen from Table (6), the
results of the interaction between planting dates
and cultivars show that the first planting date
(November 1st) and the Gila cultivar
significantly excelled them, gave the highest
average depth (127.75 cm) compared to the
November 30th planting date with the Rabie
500 cultivar, which gave the lowest average
depth (115.41 cm) at the study location. As for
the interaction between concentrations, planting
dates and cultivars, the results in Table (7)
showed that the level (15 g/L), planting date

(1/11) and cultivar Gila

2- Number of days to 50% flowering:

Table (1) shows differences in humic acid
concentrations regarding the number of days to
50% flowering. The (15 g/L) level significantly
excelled gave the highest average number of
days (157.88 days), while the control treatment
(0 g/L) resulted in the lowest average for this
trait (155.05 days). This can be due to the active
role of humic acid in increasing cell activity and
division, acting similarly to plant hormones,
particularly auxins, cytokinins, and gibberellins
[18]. This aligns with the findings of [12].From
the same two tables, we observe significant
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differences between planting dates. The first
date (November 1st) gave the highest average
number of days, reaching (160.37 days)
respectively, compared to the first date
(November 30th), which gave the lowest
average for this characteristic, reaching (151.87
days). This may be due to the fact that the plants
of the first date had a longer growth period than
the plants of the third date, as the plants, from
emergence to flowering, received sufficient
thermal accumulation and photoperiod. This is
consistent with the findings of [11]. As for the
cultivars, the results showed a significant
advantage for the Gila cultivar, which flowered
earlier with the lowest average number of days
(155.27 days) compared to the Rabie 500
cultivar, which gave the highest average (157.19
days) at the study location. This may be due to
the differences in the cultivars' utilization of
temperature and photoperiod, given the
importance of these two factors in accelerating
vital processes that lead to faster flowering[4].
This result is consistent with the findings of
[19].Regarding the interaction between humic
acid concentrations and planting dates, the
results in Tables 4 showed significant
differences. The 15 g/L level with the planting
date of November 1st resulted in the highest
average number of days (163.00 days)
compared to the 0 g/L level with the planting
date of November 30th, which resulted in the
highest average number of days (150.33
days).As for the interaction between humic acid
concentrations and cultivars, the same tables
showed that the 15 g/L level was excelled with
the Gila cultivar, resulting in the lowest average
number of days (158.33 days) compared to the 0
g/L level with the Rabie 500 cultivar, which
resulted in the highest average for this trait
(153.66 days). From Tables 6 we observe that
the interaction between planting dates and
cultivars shows that the planting date of
November 30th and the Gila cultivar
significantly excelled the others, gave the lowest
average of 150.75 days. This contrasts with the
November 1st planting date and the Rabie
cultivar, which exhibited the highest average of
161.16 days for this trait at the study location.
Regarding the interaction between humic acid
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concentrations, planting dates, and cultivars, the
results in the same two tables also show
significant differences. The humic acid level of
15 g/L, the planting date of November 1st, and
the Rabie 500 cultivar resulted in the highest
average of humic acid days (164.00 days),
compared to the humic acid level of 0 g/L, the
planting date of November 30th, and the Gila
cultivar, which gave the highest average of
148.33 days for this trait.

3- Head Diameter (cm):

Table (1) shows significant differences in head
diameter between humic acid concentrations.
The (15 g/L) level resulted in the highest
average diameter (2.56 cm), while the control
treatment (0 g/L) resulted in the lowest average
diameter (2.16 cm) at the study location. This is
due to the importance of humic acid in
increasing enzymatic activity and vital
processes, which lead to increased cell division
and elongation, thus increasing head diameter.
This aligns with the findings of [2].Table (2)
shows significant differences in planting dates.
The first planting date (November 1st) resulted
in the highest average diameter (2.46 cm),
compared to the last planting date (November
30th), which resulted in the lowest average
diameter (2.29 cm). This may be due to the
longer growth period, during which the plant
received its full humic acid requirement. The
growth period improved plant development,
leading to increased dry matter production and
its transfer to the fruiting parts during the
flowering period. This, in turn, increased the
average head diameter. These results are
consistent with those of [11].Table 3 shows
significant differences between the cultivars.
The Gila cultivar significantly excelled others,
gave the highest average diameter (2.42 cm)
compared to the Rabie 500 cultivar, which gave
the lowest average diameter (2.33 cm) for the
study location. This difference in head
diameters between the cultivars is due to genetic
factors specific to each cultivar. These results
are consistent with those of [10] who stated that
the two cultivars studied differed significantly in
yield traits, including head diameter. Regarding
the  interaction  between humic  acid
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concentrations and planting dates, the results in
Table (4) showed a significant advantage for the
(15 g/L) level with the first planting date
(November 1st gave the highest average (2.65
cm) compared to the (0 g/L) level with the
planting date (November 30th), which gave the
lowest average (2.08 cm). As for the interaction
between humic acid concentrations and
cultivars, as shown in Table (5), no significant
differences were found between them.As for the
interaction between planting dates and cultivars,
Table (6) shows that the (1/11) planting date
with the Gila cultivar was excelled, as it gave
the highest average head diameter of (2.58 cm),
compared to the (0 g/L) level and the Rabie 500
cultivar, which gave the lowest average of (2.26
cm). As for the interaction between
concentrations, planting dates, and cultivars,
Table (7) shows that the (15 g/L) level, the
(1/11) planting date, and the Gila cultivar were
significantly excelled, giving the highest
average of (2.75 cm), compared to the (0 g/L)
level, the (30/11) planting date, and the Rabie
500 cultivar, which gave the lowest average of
(2.05cm) for the study location.

4- Number of heads/plants:

From Tables(1) The (15 g/L) level significantly
excelled, giving the highest average of (32.74
heads/plants), while the control treatment (0
g/L) gave the lowest average for this trait,
reaching (23.57 heads/plants) for the study
location. This result is consistent with the
findings of several researchers, including [12].
The same tables revealed significant differences
between planting dates. The first date
(November 1st) was significantly excelled, gave
the highest average (31.19 heads/plants)
compared to the last date (November 30th),
which produced the lowest average (26.69
heads/plants) This may be due to the fact that
early planting extends the growing season due
to exposure to lower temperatures and a high
percentage of sunlight. This positively impacts
plant growth, resulting from the activation of
various physiological activities and increased
nutrient accumulation.  Consequently, the
number of main and secondary branches
increases, which is directly proportional to the
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number of heads per plant. This aligns with the
findings of [11].As for the cultivars, the Gila
cultivar significantly excelled others, gave the
highest average of 31.23 heads per plant (heads
per plant) compared to the Rabie 500 cultivar,
which gave the lowest average of 27.39 heads
per plant. This may be due to differences in the
genetic traits of the cultivars in completing the
flowering process, as each cultivar exhibits a
unique interaction with surrounding
environmental factors, leading to variations in
agricultural traits such as the number of heads
per plant [13]. This aligns with the findings of
[5] and Ghobadi (2022). Regarding the
interaction between humic acid concentrations
and planting dates, the results showed that the
15 g/L level with the first planting date
(November 1st) gave the highest average of
35.68 heads per plant (heads per plant),
compared to the 0 g/L level with the planting
date (November 30th), which gave the lowest
average. The average plant height was 21.52
heads per plant (heads per plant) respectively.
Regarding the interaction between humic acid
concentrations and cultivars, the results showed
no significant differences. Regarding the
interaction between planting dates and cultivars,
the results showed no significant differences at
the study location. However, regarding the
interaction between humic acid concentrations,
planting dates, and cultivars, the results showed
that the 15 g/L level, planting date (November
1st), and the Gila cultivar gave the highest
average (38.67 heads per plant), compared to
the 0 g/L level, planting date (November 30th),
and the Rabie 500 cultivar, which gave the
lowest average (19.66 heads per plant).

5- Seed yield (g.m2):

From Table (1), we observe significant
differences between humic acid concentrations
in plant height. The 15 g/L level resulted in the
highest average. The average yield was 340.50 g
m~ 2, while the control treatment (0 g/L) gave
the lowest average for this trait at 291.79 g m™ 2,
Spraying the plants with humic acid leads to an
increase in the total seed vyield by increasing
head weight, seed weight per head, number of
heads per plant, number of seeds per head, and
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the 1000-seed weight. This is supported by the
findings of [12].From Table (2), we observe
significant differences between planting dates.
The first date (November 1st) was significantly
excelled, giving the highest average yield of
332.36 g m~ 2 compared to the last date
(November 30th), which gave the lowest
average yield of 305.69 g m~ 2. This may be due
to the fact that early planting extends the
growing season for plants due to exposure to
lower temperatures and a high percentage of
sunlight, which has a significant impact. This
positively impacts plant growth performance,
resulting from the activation of various
physiological activities and increased nutrient
accumulation. This aligns with the findings of
Ghodare (2024) and [3].Regarding the cultivars,
the results in Table (3) show that the Gila
cultivar significantly excelled others, gave the
highest average (331.81 g m~ 2) compared to the
rabe500 cultivar, which gave the lowest average
(304.29 g m™ 2) .This is due to the Gila cultivar's
ability to maximize its utilization of
environmental conditions [14].Regarding the
interaction between humic acid concentrations
and planting dates, as shown in Table (4), the
(15 g/L) level was significantly excelled with
the first planting date (November 1st), gave the
highest average vyield of (360.06 g¢g/m?
compared to the (0 g/L) level with the planting
date (November 30th), which gave the lowest
average yield of (282.63 g/m?). As for the
interaction between humic acid concentrations
and cultivars, the results in Table (5) show that
the (15 g/L) level was excelled with the Gila
cultivar, giving the highest average seed yield of
(355.78 g/m?), compared to the (0 g/L) level and
the Rabie cultivar, which gave the lowest
average yield of (283.88 g/m?).As can be seen
from Table (6), the interaction between planting
dates and cultivars is significant. The results
show that the first planting date (1/11) and the
Gila cultivar gave the highest average yield
(350.68 g/m2), compared to the planting date
(30/11) and the Rabie 500 cultivar, which gave
the lowest average vyield (294.44 g/m?).
However, the three-way interaction between
planting concentrations, planting dates, and

1057

cultivars, as shown in Table (7), did not reveal
any significant difference at the study location.

6- Oil content (%):

The results in Table (1) show significant
differences between humic acid concentrations
in the percentage of oil The (15 g/L) level gave
the highest average (30.53%), while the control
treatment (0 g/L) gave the lowest average for
this trait (26.28%) for both study locations,
respectively. This is supported by the findings
of [12].Table (2) shows significant differences
between planting dates. The first date
(November 1st) was significantly excelled, gave
the highest average yield of 30.19%, compared
to the last date (November 30th), which gave
the lowest average yield of 26.81% This may be
due to the fact that delayed planting is
associated with higher temperatures, which
affect the oil content of the seeds. Oil content
decreased with increasing temperatures [7].
These results are consistent with those of [10]
who found that varying planting dates led to a
significant increase in the oil content of
safflower seeds. As for the cultivars, the results
in Table (3) showed the significant excelled of
the Gila cultivar, which gave the highest
average (29.15%) compared to the Rabie 500
cultivar, which gave the lowest average
(27.68%), respectively, for the study location.
The reason for the difference in the oil
percentage in the seeds of the cultivars can be
due to the influence of environmental conditions
that affected the excelled composition of the
cultivar over the other, and to the genetic
variation among the cultivars themselves in the
oil content of their seeds. This result is
consistent with what was indicated regarding the
significant difference among safflower cultivars
in the trait of oil percentage in their seeds, a
result that matches the findings of
[14].Regarding the interaction between humic
acid concentrations and planting dates, Table (4)
shows a significant advantage of the (15 g/L)
level with the first planting date (November 1st
gave the highest (32.30%) compared to the (0
g/L) level with the planting date (November
30th), which gave the lowest average height
(24.25%) at the study location. As for the
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interaction between humic acid concentrations
and cultivars, Table (5) indicates that the (15
g/L) level was excelled with the Gila cultivar,
giving the highest average plant height
(31.25%), compared to the (0 g/L) level with the
Rabie cultivar, which gave the lowest average
height (25.65%).Table (6) also shows no
significant  differences in the interaction
between planting dates and cultivars. Regarding
the interaction between concentrations, planting
dates, and cultivars, Table (7) shows no
significant difference at the study location.

7- Oil yield (g.m™):

Table (1) shows significant differences between
humic acid concentrations in oil yield The (15
g/L) level resulted in the highest average
(104.25 g.m-2), while the control treatment (0
g/L) gave the lowest average for this trait (76.82
g.m-2). Spraying the plants with humic acid led
to an increase in seed yield and an increase in
oil percentage, thus leading to an increase in oil
yield. This is consistent with the findings of
[12]. Table (2) shows significant differences
between planting dates. The first date
(November 1st) was significantly excelled gave
the highest average 100.83 g/m2), compared to
the last date (November 30th), which gave the
lowest average (82.32 g/m?). This may be due to
the excelled of earlier planting dates in seed
yield (Tablel), which is directly proportional to
oil yield. This aligns with the results of [11].
Table (3) reveals significant differences
between the cultivars. The Gila cultivar
significantly excelled others, gave the highest
average (97.24 g/m?) compared to the Rabie 500

cultivar, which gave the lowest average (84.92
g/m2). The excelled of the Gila cultivar is due to
its excelled in both seed yield and oil percentage
in the seeds, resulting in a higher oil yield. This
finding aligns with the earlier report indicating
that the Gila cultivar significantly excelled
others in seed yield, oil percentage in the seeds,
and oil yield. It also agrees with the findings of
[14] who noted significant differences between
cultivars in yield and quality traits in their
research. Regarding the interaction between
humic acid concentrations and planting dates,
Table (4) shows that the 15 g/L level with the
first planting date (November 1st) was
significantly excelled gave the highest average
oil yield of 116.50 g/m2, compared to the 0 g/L
level with the planting date (November 30th),
which gave the lowest average oil yield of 65.58
g/m2. As for the interaction between humic acid
concentrations and cultivars, Table (5) shows
that the 15 g/L level was excelled with the Gila
cultivar, gave the highest average oil yield of
111.38 g/m?, compared to the 0 g/L level with
the Rabea cultivar, which gave the lowest
average oil yield of 72.86 g/m2.Regarding the
interaction between planting dates and cultivars,
the results in Table (6) show that the first
planting date (1/11) and the Gila cultivar
significantly excelled others, gave the highest
average (108.95 g/m?), compared to the planting
date (30/11) and the Rabie 500 cultivar, which
gave the lowest average (77.42 g/m?) at the
study location. As for the interaction between
humic acid concentrations, planting dates, and
cultivars, the results in Table (7) indicate no
significant differences at the study location.

Table (1): Effect of Humic Acid Concentrations on Some Safflower Traits.

Qil Qil Seed No. of Head Day to Plant Humic acid
yield | content| yield heads/ diameter(cm) %50 height | concentrations
(g/m?) | (%) (g/m?) | plant flowering |  (cm) (g/L)
76.82d | 26.28d | 291.79d | 23.57¢c 2.16 ¢ 155.05d | 113.83d 0
86.19c | 27.79c | 308.98 c | 30.05b 2.33b 155.61c 121.27¢ 5
96.46 b | 29.07 b | 330.93b | 30.90b 245b 156.38b | 123.44b 10
10925 | 3053a | 340502 | 32.74a | 256a | 15788a | 12577a 15
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Table (2): The effect of planting date concentrations on some safflower traits.

o Oil Seed No. of Day to Plant | planting
CZ"/EQ.%')d content yield heads/ diaml_éigg(cm) %50 height dates
g (%) (g/m?) plant flowering (cm)
100.83a | 30.19a | 332.36a | 31.19a 2.46 a 160.37a | a125.70 11/1
89.64 b 28.25b | 316.11b | 30.06b 2.38Db 156.25b | b 120.91 11/15
82.32¢ 26.81c | 305.69c | 26.69c 2.29 ¢ 152.08 ¢ cl116.62 11/30
Table (3)The effect of cultivars on some traits of safflower.
- Qil Seed No. of Day to Plant
O('I/?g.%l)d content yield heads/ diaml_éi:lg(cm) %50 height | cultivars
g (%) (g/m? | plant flowering | (cm)
97.24 a 29.15a | 331.81a | 31.23a 242 a 155.27b 122.5a Gila
84.62 b 27.68b | 304.29b | 27.39b 2.33a 157.19a | 119.61b R;Ob(;e

Table (4): Effect of humic acid concentrations and Planting dates on some traits of safflower.

Oil Qil Seed | No. of Head [3;%80 Plant | . o | Humicacid
yield | conten | vyield | heads/ | diameter(c flovc\)/erin height s concentratio
(9/m?®) | t(%) | (g/m?) | plant m) (cm) ns
g
115.83
83.98f 28-5110 295.19q | 2551 | 2.24bc | 159.16c | 11
2367h | 2.17de | 155.66¢ | 1433
77.89g | 26.16e | 297.54g | 4° -1/ae -obe g 11/15 0
. [ 111.33
68.60h | 24.25f | 282.63h | 21.52I 2.08e 150.331 h 11/30
94.96d | 29.46¢ 321é76d 30.20d 2.49b 159.00 c 126b'83 11/1
31.12c 531 156.33d | 121.00
85.33f | 27.56d | 308.93f | ¢ 31c o q 11/15 5
116.00
78.29g | 26.37¢ | 296.25g | 28.83¢ 2.20d 151.50h | "¢ 11/30
128.00
10:)-91 3050 | 352.41c | 33.37b 2.47b 160.33b b 11
10
156.16 | 124.00
92.62d | 2847C | 324,984 | 31.80c | 2.47b i o | s
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88.360 | 28.154 315];41e 27.54f 2.42b 152.669 ”8e'33 11/30
1121.50 32.30a | 360.06a | 35-682 2.65a 163.00a 131'16 11/1
10%.73 30.81b | 332.99¢ | 33.67b 2.59a 156.83d 121'33 11/15 15
93.534 28.(;19c 328&46(: 28.88e | 2.45b 153.83f 12%'83 11/30

Table (5): Effect of humic acid concentrations and cultivar on some safflower traits

No.
Oil Oil Seed of Head [2;3%80 Plant | .\ 1iyqp | Humic acid
yield | conten | vyield | heads | diameter(c flowerin height s concentratio
(@/m? | t(%) | (g/m? | |/ m) (cm) ns
plant g
80.78¢ | 26.90d 39%'70 25546 2.21a 153.66f 112'55 Gila
: 0
72.86f | 25.65¢ | 28388 | 2168 |, 450 156.44c | 11211 | Rabie
g a a 500
94.41¢ 29.((31b 325605 31579 2.40a 154.666 12233 Gila
: 5
77.98¢ | 26.58d | 22291 | 2831, o) 156.55¢ | 120-22 | Rabie
f a a 500
102.41 | 29.46b | 346.73 | 32.50 » 493 15533g | 12500 | .
b C b a a 10
90.51d | 28.68¢c | SX2-18 | 29311 5 4oy 157.44p | 12188 | Rabie
d a a 500
112'38 31.254 35561'78 35520 2.61a 157.44b 12233 Gila
: 15
97.12¢ | 20.82p | 32223 | 3028 | 550 158.33 | 12422 | Rabie
C a a 500
Table (6): Effect of Planting dates and cultivars on some traits of safflower
Qil Qil Seed | No. of Head Day to Plant Plantin
yield | content| vyield | heads/ diameter(cm) %50 height | cultivars datesg
(g/m? | (%) | (g/m?) | plant flowering | (cm)
108.95a | 30.97a | 350.68a | 33.01a 2.58a 159.58b | 127.75a | Gila
- 1111
92.72¢ | 29.41a | 314.04c | 29.37a 2.38bc 161.16a | 123664 RE‘;J‘O%'E
95.57b | 29.06a | 327.83b | 31.89a 2.42b 155.50d | 122.08c | Gila
- 11/15
83.71d | 27.44a | 304.39d | 28.23a 2.35hc 157.00c | 119.75d RE‘;J‘O%'E
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150.75f

87.22d | 27.44a | 316.94c | 28.80a|  2.31cd 11783 | Gila
77.42f | 26.19a | 294.44¢ | 24.58a|  2.26d 153.41¢e 115f'41 R;‘Ot:)'e

11/30

Table (7): Effect of humic acid concentrations, planting dates, and cultivars on some safflower

traits
Oil Oil Seed No. of Day to Plant . .
g | content | e | heads! | ooy | 9650 | R | euttivars| "Gl® o antaons
90.22a | 29.07a | 308.41a | 27.42hij | 229f1 | 158.00fg | 119.33a| Gila
77.74a | 27562 | 281.98a | 2361kim | 220hk | 160.33cd | 112.33a| o | MV
80.50a | 26.76a | 300.75a | 25575kl | 2.22hij | 154.66ij | 115.00a| Gila
7527a | 2557a | 294.33a| 21.72mn | 2.13ijk 156.66h | 113.66a R;‘Ob(;e 1715
71.61a | 24.692 | 289.92a | 2338Im | 2.11jk 14833p | 11233a| Gila 0
65.58a | 23.83a | 275.35a| 19.66n 205.k 152.33m | 110.33a Rgoboie 11730
103.63a | 30.34a | 341.61a | 3158def | 2.57bc | 158.66ef | 127.66a| Gila
86.28a | 28.57a | 301.92a | 28.83ghi | 2.41ceg | 159.33m | 126.00a R;‘Ob(;e 11
93.37a | 28.65a | 325.89a | 32.20c-f |  2.36e-h 155331 | 122.33a| Gila
77.30a | 26.47a | 291.98a | 29.94fgh | 225 | 157.33gh | 119.66a RS""ObOie 1715
86.24a | 28.04a | 307.65a | 31.52d-g | 2.260-] 150.000 | 117.00a| Gila >
70.35a | 24.70a | 284.85a| 26.155k |  2.14ijk | 153.00lm | 115.00a RS""ObOie 11730
116.02a | 31.00a | 374.15a | 3439bc | 259cde | 159.66de | 130.00a| Gila
99.79a | 30.18a | 330.67a | 32.35¢-f |  2.35gh 161.00c | 126.00a R;‘Ob(;e 11
98.03a | 28.92a | 338.80a | 33.27cd |  2.49b-e | 155.00§j | 125.00a| Gila
87.21a | 28.02a | 311.15a | 30.32efg |  2.45b-f | 157.33gh | 123.00a RS""ObOie 1715
93.17a | 28.46a | 327.24a | 29.84Tgh | 2.39d-g | 151.33n | 120.00a| Gila 10
84554 | 27.84a | 303.58a | 25.25(kl |  2.46b-e | 154.00jkl | 116.66a R;‘Oboie 11730
125.91a | 33.27a | 378.55a | 38.67a 2 753 162.00b | 134.00a| Gila
107.08a | 31.34a | 341.61a | 32.68cde | 255bcd | 164.00a | 130.33a R;‘Oboie i
110.38a | 31.91a | 345.88a | 36.43ab 260D 157.00gh | 126.00a| Gila
95.09a | 20.70a | 320.11a | 30.90d-g |  2.58b 156.66h | 122.66a R;‘Oboie 1715
97.85a | 28.57a | 342.93a | 30.4%fg | 24%-c | 153.33Km | 122.00a| Gila 15
89.20a | 28.41a | 313.99a| 27.27ij | 241c-g | 154.33ijk | 119.66a R;‘Oboie 11730

1061

ISSN 2072-3857




Euphrates Journal of Agricultural Science-18 (1):1052-1063, (Mar.2026)

Al-Jubouri &Al- Juheishy

References

[1] Abdolhossein, R. And Afsaneh F.,
(2021). Constituents And Biological
Activities of Selected Genera of The
Iranian Asteraceae Family. Journal Of
Herbal Medicine. 25 (1)1-31. 200-
206.201481-71 «.

[2] Al-Abody , M.AK, Ramadan M.N.
and Muhsin S.J.(2021). Effect of
Humic acid on the growth, vyield
components, and vyield of three
sunflower cultivars (Helianthus annuus
L.) Cons. 27 (2) :2021; pp. (548-554).

[3] Al-Doori, Saad A.  M.(2017).
Determination of Optimum Sowing
Date and Plant Population of Some
Safflower  Cultivars (Carthamus
Tinctorius L.) Under Mosul City
Conditions. Mesopotamia J. of Agric,
54(2): 2224 — 9796.

[4] Al-Doughji, Kifah Abdul-Ridha Jassim
(2007). The effect of planting dates and
distances on the growth and vyield of
safflower genotypes at different
nitrogen concentrations. PhD
dissertation. University of Baghdad.
College of Agriculture.

[5] Al-Juheishy K. W. S. (2024). Effect of
row spacing on growth and yield traits
of safflower (Carthamus tinctorius I.).
SABRAO J. Breed. Genet. 56(2): 858-
866.

[6] Anonymous, (2016). Benefits Of
Flaxseed. Www. Flaxseed Shop.Com.

[7] Emami, T; Naseri <R; Falahl <H;
Kazemi <E .(2011).Response of Yield
<Yield Component and Oil Content of
Safflower (ev. sina) to planting Date
and Plant Spacing on Row in Rainfed
Conditions of Western Iran. American-
Eurasian J.Agric. 10) 6(:947-953.

[8] FAO. (2021). Food outlook. Biannual
report on global food markets.
https://www.fao.org/3/cb7491en/cb749
len.pdf. (Accessed date: September 10,
2023.

1062

[9] Faostat.(2018). Safflower. Rome: FAO
Available at www. Fao org / ag / agl/
aglw/cropwater / safflower. On-line.
Captured on 12 October 2023.

[10] Ghobadi, F., Majnoun Hosseini,
N., Oveisi, M.,&Akbari, G. (2022).
Effect Of Different Concentrations of
Irrigation and Nitrogen Fertilizer on
Yield and Yield Components of Some

Safflower  Cultivars in  Alborz
Province. Journal Of Crops
Improvement, 24(3), 761-775.

[11] Ibrahim, Shahd Ali Malallah

and Hussam Mamdouh Hamid (2020).
The effect of potassium silicate
spraying and planting dates on the
growth and yield of safflower (Master's
thesis). Department of Field Crops,

College  of  Agriculture,  Tikrit
University.
[12] Lafteh, Sahar Khalaf, and Al-

Abdullah, Sundus Abdul-Karim Al-
Abdullah  (2022). Response  of
safflower (Carthamus tinctorius L.) to
phosphorus addition and humic acid

spraying (Unpublished Master's
Thesis). College of Agriculture,
University of Basrah, Iraq.

[13] Lamichhane, J. R.,
Wojciechowski, A, Bourgeois,
C..&Debaeke, P. (2022). Genetic

variability for early growth traits in
second season sunflower. Frontiers in
Agronomy, 4, 822456.

[14] Licata, M., Farruggia, D.,
lacuzzi, N., Matteo, R., Tuttolomondo,
T., & Di Miceli, G. (2023). Effects of
Genotype and Climate on Productive
Performance of High Oleic (Carthamus
tinctorius L.( under Rainfed Conditions
in a Semi-Arid Environment of Sicily
(Italy). Plants, 12(9), 1733.

[15] Maes. Montana Agricultural
Experiment Station (2016). Winter
Wheat Cultivars, Performance
Evaluation and Recommendations.
Montana State Uni., USA Montana

ISSN 2072-3857




Euphrates Journal of Agricultural Science-18 (1):1052-1063, (Mar.2026)  Al-Jubouri &Al- Juheishy

Agric. Experimental Station Bulletin, [18] Serenella, N., D. Pizzeghelloa,
2b1093 Rev. Affiliation: Montana A. Muscolob, and A. Vianello .(2002).
State University. Physiological Effects of Humic
[16] Nabi, H. A. A., Obaid, A. Substances on Higher Plants. Soil
K.(2019). Effect of Humic Acid on Biology and Biochemistry, 34,1527-
Some growth Traits and Green Yield of 1536.
Two Hybrids of Broad bean (Vicia [19] Moatshe, O. G.,&Emongor, V.
faba L.). Basrah J. Agric. Sci 2019, 32, E. (2019). Genotype, planting density
256-261. and seasonal effects on phenological
[17] Nardi, S.; Pizzeghello, D.; stages of safflower (Carthumus
Schiavon, M., and Ertani, A. (2016). tinctorious L.) in Sebele,
Plant  biostimulants:  physiological Botswana. International  Journal  of
responses  induced by  protein Science and Research, 8(12), 1201-
hydrolyzed-based products and humic 1210.

substances in  plant metabolism.
Scientia Agricola, 73, 18-23.

ISSN 2072-3857

1063



