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Aug. 2, 2022 The experiment was carried out in the nursery of the University of
Kufa during 2022-2021 to study the response of the freesia plant to
treatment with humic acid in growth and flowering; the corms were
Accepted: planted in pots containing an agricultural medium consisting of
river sand and peat-moss at a ratio of 1:3 .The experiment included

Sept. 1,2022 | he effect of the spraying of humic acid in four concentrations (0, 2,
4 and 6 ml. L) and with three sprays; the first spray in the stage of
Published: true leaves on 12/92021, the second was 14 days after the first spray

was carried out on 12/23/2021 and the third spray was on 5/1/2022
Sept. 20, 2022 | sequentially. The experiment was applied using the Randomized
Complete Block Design (R.C.B.D) at the probability level (0.05).
The results showed the humic acid at a concentration of 6 ml. L
achieved a significant increase in the shoot dry weight, the stem in-
florescence length, the flower number per inflorescence, the flow-
ering age, the flower diameter, the chlorophyll, carbohydrates, ni-
trogen percentage and potassium, either at concentrations of 4 and
6 ml. L achieved a significant increase in inflorescences number,
flowering date, beginning date of flowering start, and increased the
phosphorous percentage. At the same time, the control treatment
(spraying with distilled water) gave the lowest average in all studied
traits.
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Introduction

The freesia plant is one of the most important ornamental bulbs globally with
picking flowers and a long vase life, and it is characterized by an attractive aromatic
smell and multiple colors. Freesia hybrida L. belongs to the family Iridacease [1]. It
Is believed that the original home is South Africa and was cultivated in Europe in the
eighteenth century. It is one of the winter annual bulbs under the climatic conditions
of Irag. They are herbaceous plants which grow from a conical corm , which sends up
a tuft of narrow leaves , it have fragrant narrowly funnel-shaped flowers, the plant
engender from cross-breeding between several species, including Freesia aurea, Free-
sia refracta, and Freesia Odorata [2].

124



Journal of Kerbala for Agricultural Sciences Issue (3), Volume (9), (2022)

Humic acid is a decomposing material that is extracted using aqueous solutions of
sodium hydroxide or potassium hydroxide from the soil [3]. Where studies have
proven that spraying with foliar fertilizers has a significant effect in improving the
growth and flowering indicators of different ornamental plants. Humic acid is one of
the main important products of the decomposition of organic matter (humus) because
of its effect on plant growth and thus affecting the processes of photosynthesis and
respiration, as it activates some enzymes, including oxidase, phosphoylase, phospha-
tase, as well as inhibiting other enzymes such as peroxidase. , IAA oxidase, Fitase [4].
Humic acids also increase the transport and availability of nutrients [5 ; 6]. Bhatla,
2018 [7] stated that adding nutrients by spraying on the vegetative system is consid-
ered a complement to the ground additions, as it covers about 85% of the plant's need,
but it does not eliminate the importance of the roots in absorbing nutrients from the
soil solution. Therefore, we aim to know the best concentrations of humic acid spray
and its effect on increasing the production of cut flowers and prolonging the life of the
flower.

Materials and methods
Cultivation of corms

The experiment was carried out in the nursery of the University of Kufa in the
canopy covered with green saran during the growing season 2022-2021, to show the
response of the freesia plant to spraying with humic acid in growth and flowering
indicators. The white Freesia ambassador (white) corms produced by the Dutch com-
pany Symbiosis International b.v. were planted on 25/10/2021 in plastic pots with a
diameter of 22 cm and a height of 19 cm containing an agricultural medium consisting
of a mixture of soil and peat-moss at a ratio of 1:3. The experiment included the use
of four concentrations of spraying with humic acid (0, 2, 4 & 6 ml. L) on the veg-
etative total, with three sprays, and the interval between each spray is 14 days. The
experiment was designed using the Randomized Complete BlocK Design (R.C.B.D),
then a process was conducted and the comparison was made according to the least
significant difference (L.S.D) test at the probability level 0.05.[8].
The studied parameters included the shoot dry weight (gm), flowering date (day), the
stem inflorescence length (cm), the inflorescences number (inflorescence. plant?), the
flowering age (day), the flowers number per inflorescence (flowers. inflorescence™),
flower diameter (cm), and the chemical Indicators that included the total chlorophyll
pigment (mg. 100 gm™) [9], total soluble carbohydrates (mg. g*) [10], nitrogen (%),
Phosphorous (%), Potassium (%) [11].

Results and Discussion
It is noted from the results of Table (1) that spraying humic acid on freesia plants at

a concentration of 6 ml. L™ led to a significant increase in the shoot dry weight 7.70
g, compared to the control spray (distilled water) 4.97 g. The results of the same table
showed that spraying humic acid at a concentration of 6 ml. L gave a significant
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increase in the indicators of flowering, as it increased the stem inflorescence length,
the inflorescence number, the flowering age and the flower diameter, which were
38.84 cm and 39.66 flowers. inflorescence™, 22.38 days and 6.36 cm compared to the
control spray (distilled water) were 31.57 cm and 33.57 flowers. inflorescence®, 18.70
days and 5.25 cm, while at concentrations 4 and 6 ml. L reduced the number of days
to open the first flower bud and an increase in the inflorescences number, as it reached
133.60, 132.92 days, and 5.29, 5.78 inflorescences. plant™® compared to the control
spray (distilled water), it was 135.60 days and 3.95 inflorescences. Plant™,

Table (1): Effect of spraying humic acid on the vegetative and flowering charac-
teristics of Freesia hybrida

Characteristics Inflores- | TTOWErs | oo i
Shoot number
Flower- cences . flo- Flower | Flower-
dry : per inflo- . .
. ing date | number rescence | diameter | ing age
weight | "y | inflor.. | TSNC€ | Cjonath | (em) (day)
humic acid (gm) Iant'll). (flowers. (cm)
P Inflor.™)
Oml. L 497c 135.60 c 395¢ 33.57c 31.57d 5.25d 18.70d
2ml. L? 6.85b | 13423b | 4.85b 35.12¢c | 33.20c 5.63¢ 19.47 ¢
4ml L? 7.09b | 133.60ab [ 5.29ab 37.33Db 36.7b 6.18b 21.18 b
6ml Lt 7.70 a 132.92 a 5.78 a 39.66 a 38.84 a 6.36 a 22.38 a
L.S.D 0.05 0.409 0.983 0.665 1.896 1.358 0.160 0.433

The results of Table (2) showed that spraying the plant with humic acid at a concen-
tration of 6 ml. L™ led to a significant increase in the chemical indicators, as the leaves
content of chlorophyll, carbohydrates, nitrogen and potassium increased, reaching
38.33 mg. 100 g1, 0.62 mg. g, 1.40%, and 2.79% compared to the control spray
(distilled water), which amounted to 13.23 mg. 100 g, 0.46 mg. gm™, 0.58% and
0.51%, while at concentrations 4 and 6 ml. L™ led to a significant increase in leaves
phosphorous, which reached 1.55 and 1.62%, respectively, compared to the control
treatment, which amounted to 0.91% .
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hybrida
Characteristics | rota) chio- | Total solu-
rophyll pig- | ble carbohy- | Nitrogen Phospho- Potassium
ment (mg. [ drates (mg. (%) rous (%) (%)
i il
humic acid LU, g°)
Oml. L*? 13.23d 0.46 ¢ 0.58d 091c 0.51d
2ml L? 18.46 c 0.53b 0.78 ¢c 1.20b 1.22¢
4ml L 24.55b 0.56b 1.08 b 155a 2.06b
6ml L*! 3833 a 0.62 a 1.40a 1.62 a 2.79 a
L.S.D 0.05 2.791 0.029 0.101 0.106 0.143

Spraying with humic acid has achieved an increase in the characteristics of vegetative
growth represented by the shoot dry weight. Plants that promote growth such as cy-
tokinins and auxins. It was found that a large number of plant growth regulators are
present in humic acid, and a number of them have been extracted, such as indole acetic
acid, gibberellin and cytokinin, which have a significant impact on plant growth [12].

The reason may be that humic acid is rich in nitrogen and phosphorous, which are
included in the composition of nucleic acids, DNA, RNA, proteins and enzymatic
chaperones, which contribute to cell division and construction and activate the vital
activities of the plant, which leads to an increase in plant height, and this is consistent
with what was stated [13].

It has been shown that humic acid has an important role in physiological processes
that comes through encouraging the action of enzymes and transferring the products
of the carbon metabolism process as well as its role in cell division and elongation
[14], which leads to increased growth, which may be represented in increasing the dry
weight in the plant by increasing levels humic acid may be attributed to the increase
in plant height, which is reflected in the accumulation of the products of this process
in storage centers and thus increase the plant dry weight, or it may be attributed to its
physiological role in the plant through the presence of auxin and cytokinin, which
affects plant growth and thus increase the fresh and dry weight of the plant [15]. In
addition to the role of humic acid in improving the properties of the planting medium,
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as this acid contains a number of essential nutrients for plant growth, including nitro-
gen, phosphorous and potassium [16], and thus increased the concentration of these
elements in the plants. The reason may be that humic acid increases the internal con-
centration of plant hormones, including IAA and GAS3, whose areas of activity are a
source of attraction for nutrients, which led to its increase in the plants [7].

The reason for improving the flowering characteristics of plants treated with humic
acid may be due to the improvement of the vegetative growth characteristics of the
plant, which leads to an increase in the rates of photosynthesis that increases the ac-
cumulation of processed nutrients that leads to an improvement in plant growth [17].
It can be attributed to its role in physiological processes and its contribution to the
development of vegetative growth and the improvement of the efficiency of carbonic
representation, which was well reflected in the improvement of floral growth by se-
curing the major and minor elements that it contains, as the major and minor elements
are important for the flowering process as well as other compounds that are produced
as a result of improving. The process of carbon metabolism and its availability to the
plant [18].

Since humic acid reduces the number of days to full flowers, this may be due to the
fact that humic acid increases the content of chlorophyll in plant leaves, which in turn
increases the photosynthesis process and on the other hand increases the availability
of nutrients from major and minor elements to the plant and thus the plant will reach
the flowering stage in Fewer days and earlier flowering [19 ; 20] and similar results
were also reported by Ali et al. (2014) [21]. Humic acid increases the diameter of the
flowers, and this may be due to the fact that humic acid plays an important role in the
accumulation of nutrients in the plant due to the availability of more of these elements
by spraying, which leads to an increase in the diameter of flowers [22].

The spraying of humic acid has a significant effect on increasing the levels of chem-
ical elements in the leaves, and the increase in the concentrations of nitrogen, phos-
phorous and potassium in the leaves may be a result of the increase in the concentra-
tion of the level of humic acid to the role that this acid plays in increasing the perme-
ability of cell membranes, as it stimulates the absorption of water and nutrients It also
helps in its movement and the transfer of cellular minerals, and this in turn helps in
activating plant enzymes, and humic contains a group of guanine, which is a hydrogen
receptor, and at the same time it is the stimulant and chemical mediator of oxidation
and reduction processes [23].
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The increase in nitrogen and phosphorous may be attributed to the role of these acids
in improving the absorption of water and nutrients and working to improve the phys-
ical and chemical properties and fertility of the soil. These acids contribute to releas-
ing potassium in the soil solution, which makes it easier for plants to absorb it. Thus,
increasing its levels in plant tissues [24]. Humic acid also contains organic com-
pounds, amino acids and mineral elements, especially potassium, which regulates the
process of opening and closing stomata and respiration, thus improving the photosyn-
thesis process. It also regulates the rate of transpiration, which increases the with-
drawal of water and nutrients from the soil [25]. This process generally requires With-
drawal of a larger amount of elements, especially nitrogen, as nitrogen is included in
the construction of the chlorophyll molecule, amino acids, and growth regulators such
as auxin IAA, which works on cell division and elongation. The increase in the ele-
ments in the leaves may be due to the role of humic acid and its being a rich source
of elements sprayed on the leaves as well as containing amino acids whose composi-
tion mainly enters nitrogen and is ready for absorption and representation directly
[26], and may also be due to what humic acid contains from Organic and amino acids
that increase the permeability of cell membranes, as the researchers indicated that
these acids modify the phospholipids of the cell membranes, and as a result, the cell
membrane becomes better in transporting nutrients from outside the cell to the cyto-
plasm, which improves the nutritional status and the absorption of elements that enter
into important physiological processes such as photosynthesis and related processes
[27], or perhaps humic acid increased the percentage of absorbed elements due to its
activation of the enzyme H-ATPase in the cell membrane of cells [28] and this en-
zyme increases the absorption and transport of nutrients and amino acids through
wood and phloem [26], and that humic acid contains potassium, which is a companion
to the negative nitrate ion when it is transferred from the roots to the leaves [29] lead-
ing to Increased nitrogen in the leaves.
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