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Abstract
This study was conducted in the Lath house of Agriculture college of University of Kirkuk from April 2019 to August 2019 to
show the effect of spraying humic acid and CPPU on the growth and flowering and corms of Gladiolus cultivars of Blue Isle,
Humic acid was three levels (2, 1, 0) g.L-1 and two levels of CPPU (0, 10) mg.L-1. Factorial experiment in designing RCBD by
split -plots and three replicates, the results showed that spraying humic acid significantly increased and the superiority of
spraying at a concentration of 2 g.L-1 gave highest height Plant, number of leaves, Vase Life, total carbohydrates in the
flowers and cormels (81.46 cm, 7.12 leave.plant-1, 10.48 day, 6.26% 1.33 cormels.Plant-1) respectively, Spraying CPPU with a
concentration of 10 mg.L-1 was a significant increase in the majority of studied growth characteristics and gave the lowest
plant height, most leaf, Vase Life and total carbohydrates in flowers (74.44 cm, 6.88 leaves. Plant -1, 10.09 days, 6.01%),
Respectively, interaction between humic acid with a concentration of 2 g.L-1 and spraying with CPPU of 10 mg.L-1 has a
significant effect on most of the studied traits.7.75) leave.plant-1, 11.5 days, 7.78%, 1.66 cormels.Plant-1), respectively.
Key words: CPPU, humic acid, Gladiolus hybrida.

Introduction
Gladiolus hybrida of the Irisaceae family, which is

corms and contains 300 species (Javiad and Riza, 2008),
cultivated in Iraq with spring and autumn and can be
produced round the year under controlled conditions (Al-
Chalabi and Al-Khayyat, 2013) that intensive use of
chemical fertilizers has side effects in the plant and its
negative effects on organisms Micro flora in the soil, humic
acid is widely used for its many benefits in improving the
properties of the soil and its effect on production. Humic
acid is an organic compound of a polymeric nature and a
natural resource that can be used to increase plant growth
and nutrition (Sharif et al., 2002) and has a positive effect
in improving physical and chemical soil properties, which
positively affects plant growth and increases vegetative
and flower growth (Canellas and Olivares, 2014). Ali et
al., (2017) show effect of humic acid in concentrations
(250, 350, 500) mg.L-1 in four varieties of Cladiolus,
concentration was 500 mg.L-1 improved vegetative
growth. syphilis, including plant height and number of
flowering dates. The CPPU plant growth regulator is
also called (KT-30) or For chlorfenuron or 4PU-30 and it
is one of the industrial cytokines, including (N– (2– Chloro

- 4 - pyridinyl) N– phenyl urea), highly effective and
exceeds Benzyl adenine (BA) is 10-100 times (Mok and
Mok, 2001. Abdel-Aziz et al., (2015) explained that
spraying Narcissus with a concentration of 9 mg.L-1 from
KT-30 resulted in an increase in the percentage of
chlorophyll, number of leaves and leafy area, an increase
in plant height, number of side branches, flowering siphon
diameter, flower diameter and flower number as well.

Importance of this plant and its global rank among
the cut flowers and the active role of the factors studied
This study to know the effect of spraying with different
levels of humic acid and the CPPU growth regulator in
improving growth and flowering and possibility of
successful cultivation of Gladiolus in the spring under the
conditions of the province of Kirkuk and encourage its
cultivation as an economic crop and the development of
research and development programs in this field.

Material and Methods
The study was carried out in the Lath house of the

Department of Horticulture and Landscape / College of
Agriculture - University of Kirkuk in Alsayadda research
station for the period from April 2019 to August 2019 for
Blue Isle variety. Planting in pots 24 cm and weight of*Author for correspondence : E-mail: dr.kefaiaalsaad@gmail.com



7.5 kg filled with mixture soil added NPK (20.20.20) 2
gm.Pot-1, spraying the fungicide (Zantara) and the
insecticide (AYCOD). With a concentration of 1 ml.L-1

as a weekly protect program to. Experiment design with
(RCBD) and three replicates and four plants per
experimental unit to study two factors spraying plants
with three Levels of humic acid (0, 1, 2) g.L-1 and two
levels of the growth regulator CPPU (0, 10) mg.L-1. The
following traits were studied and the following when color
appeared in the first flower, plant height (cm), number of
leaves (leaf. Plant-1), Vase Life (day), floral content of
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total carbohydrates, number of corms
(corm.plant -1), number of cormels
(cormel.plant-1). The statistical program
(SAS, 2001) was used to analyze data
and adopt the Duncan’s Multiple Range
Test to compare averages at a
probability level of 0.05.

Results and Discussion
Plant Height

The results in fig. 1 significant
differences on plant height (81.46) cm
at spraying 2 g.L-1 humic acid and the
effect of spraying with the CPPU
growth regulator on the height of the
plant and its minimum height reached
74.44 cm at a concentration of 10 mg.L-1.
This may be due to the fact that
cytokinesis not affect the height of the
plant (Abdul, 1987). The duo between
the growth regulator CPPU and humicFig. 1: Effect of Humic Acid and CPPU on Plant Height (cm) for Gladiolus hybrid.

Fig. 1-a: Effect of humic acid plant Height (cm) Fig. 1-b: Effect of CPPU plant Height (cm)

Fig. 1-c: The effect of between humic acid and CPPU on plant height (cm).

Fig. 2: Effect of Humic Acid and CPPU Regulator on Number of Leaves (leaf.Plant-1)
Gladiolus hybrid.

Fig. 2-a: Effect of humic acid In the number of 
               leaves of galadiolus (leaf. Plant )-1

Fig. 2-b: The effect of the CPPU In the number of 
                leaves for gladiolus (leaf.plant )-1

 Fig. 2-c: The effect of interference between humic acid and CPPU growth regulator on the number of leaves of gladiolus leaf). 

acid, its results were significant and reached a peak at
the first level (comparison) of the CPPU with 2 g.L-1

humic acid and gave the highest height of the plant (82.27)
cm, This may be due to the fact that the CPPU growth
regulator is a cause of orientation of the nutrients and
plant hormones for the growth and formation of lateral
shoots at the expense of plant height (Abu Zaid, 2000)
and to the vital role played by humic in reducing tension
and the associated stresses and increasing cell divisions
(Phelepstak). This is consistent with the results of Elzbieta,
Patrycja, (2008); Abdulaziz et al., (2009) and Saleh, (2018).

Number of leaves
The results showed in fig. 2 that the

levels of humic acid significantly affected
the average number of leaves by 7.12
leaves.Plant-1 at a concentration of 2 gm/
liter-1, and this may be due to the role of
humic acid in processing nutrients that
increase growth with their activities
Vitality (Abdel-Mawgoud et al., 2007),
as well as the CPPU which increased
the average number of leaves to 6.88
leaves.plant-1 and this may be due to the
fact that the CPPU caused the increase
in the number of apical states and
cambiums and thus affected the increase
in the total number of leaves (Mazher et
al., 2011) And the overlap of the
employees was significant and the largest
number of leaves was recorded at the
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the averages of the effect of spraying
humic acid from plants that did not spray
in the average flowering age and the
plants that sprayed with 2 gm.L-1 of
humic longer flowering life was 10.48
days and the reason for this may be due
to the fact that acids Humicity works to
increase the efficiency of processing
with microelements, as it works to
reduce the soil pH, the zinc component
that contributes to the formation of the
amino acid tryptophan that hinders the
aging of flowers after their conversion
to oxine (Adediram which, 2004 and
Boras et al., 2011), as well as spraying

Fig. 3: Effect of humic acid and CPPU on Vase Life for gladiolus.

Fig. 3-a: Effect of humic acid In Vase Life of gladiolus. Fig. 3-b: The effect of the CPPU In Vase Life of gladiolus.

Fig. 3-c: Effect of Interference between Humic Acid and CPPU on Vase Life of gladiolus. 

Fig. 4-c: Effect of Interference between Humic Acid and CPPU on Floral Content of Total 
               Carbohydrates% for gladiolus.

Fig. 4-a: Effect of humic acid In floral content 
               of total carbohydrates%. 

Fig. 4-b: The effect of the CPPU In the total 
           floral content of total carbohydrates%.

Fig. 4: Effect of Humic Acid and CPPU on flower content of total carbohydrates%
for gladiolus.

concentration of 2 g.L-1 from humic with 10 mg.L-1 from
CPPU and this may be explained by the fact that humic
acid works to increase the activity of microorganisms
that encourage the absorption of nutrients and increase
vegetative growth. The number of sheets (Nardi et al.,
2002) It agrees with Al-Bayati and Al-Khalifa, (2019)
and because CPPU works to divide, differentiate and
develop cells and reveal them and its role in the formation
of leaf prefixes leading to an increase in the number of
leaves (Abdul, 1991) and this is consistent with the results
of Ahmed and Saad, (2016) on the plant of the girl of the
consul, Zubaidi and Saad, (2019) on the saffron plant.
Vase Life

Fig. 3 indicates the significant difference between

with CPPU which it takes the most number of days (10.09)
days at a concentration of 10 mg.Liters-1 because CPPU
has provided the carbohydrates saved from
photosynthesis and the abundance of food stocks that
enabled them to remain as long as possible (Reid et al.,
2002). The same figure indicates the significance of the
interference for the flowering life expectancy and
achieved the highest duration of flowering life (11.50)
days at 2 g.L-1 of humic acid and 10 mg.L-1 of CPPU,
due to the increased efficiency and readiness of the
micronutrients as a result of lowering the pH by Humic
acid, especially Zn, which contributes to the formation of
the amino acid (tryptophan), which in turn turns into a
natural oxine that inhibits the formation of ethylene in
flowers, impedes the aging of flowers and prolongs their
flowering period and keeps them as long as possible

(Adediram et al., 2004; Barker and
Pilbean, 2006; Boras et al., 2011) and
the ability of cytokinein to inhibit aging
(Sakakibara, 2006), which is consistent
with the findings of the Al-Khalifa,
(2015); Chalabi and Khafaji, (2016).
Carbohydrates in Flower %

Fig. 4 showed a significant
difference in the average total
carbohydrate content in flowers as a
result of spraying humic acid from
untreated counterparts and recorded the
largest percentage of carbohydrates
amounting to 6.26% for a concentration
of 2 g.L-1 and the reason for this is that
the increase in the efficiency of
photosynthesis by humic acid increased
the stock. The higher diet of
carbohydrates in flowers (Abdel-Latif,
2006). The treatment of plants with the



growth regulator CPPU achieved significant differences
and the highest was 6.01% at a concentration of 10mg.L-1

due to the effects of CPPU and its catalytic capabilities
to form carbohydrates in the leaves and increase the
efficiency and indicators Vegetative growth produced
more carbohydrates in flowers (Salisbury and Ross, 1992),
consistent with the results of Subbaraj et al., (2010) and
the interaction between humic acid and CPPU achieved
significant values and the spraying record was 2 g.L-1 of
humic acid and the concentration was 10 mg.L-1 of CPPU
the largest percentage of carbohydrates in flowers by
7.78% and this may be due to the effect of humic acid in
making the elements Small and large foods are ready

and absorbed, nutrient production
increases and carbohydrate
accumulation increases (Asli and
Neumann, 2010; Calov et al., 2014) and
the abundance of photosynthesis and
their increased by CPPU has led to more
carbohydrate formation (Salisbury and
Roos, 1992). This is consistent with the
findings of Padmalatha and
Chandrasekhar, (2015).
Corms and cormels:

• Number of Corms: The results of
fig. 5 showed that both humic acid spray
and CPPU spraying were insignificant
and their differences in the number of
Corms average.Fig. 5: Effect of Humic Acid and CPPU on Number of corms (corm.plant-1) for

Gladiolus hybrida.

Fig. 5-b: The effect of the CPPU in Number of Corms (Corm-plant-1)

Fig. 5-c: Effect of Interference between Humic Acid and CPPU on Number of corms (crom-plant ).-1

Fig. 5-a: Effect of humic acid In the number of Corms (Corm.Plant ).-1

Fig. 6: Effect of Humic Acid and CPPU on the number of cormels (cormel plant-1)
for Gladiolus hybrid.

Fig. 6-a: Effect of humic acid In the number of
cormels (cormel.Plant ).

 
             -1

Fig. 6-b: The effect of the CPPU In the number 
               of Cormels (Cormel.plant )-1

Fig. 6-c: Effect of Interference between Humic Acid and CPPU on Number of cormels (cormel.Plant ).-1

• Number of Cormels: fig. 6 indicates a significant
increase in the number of cormels when spraying with
humic acid at a concentration of 2 g.L-1 and amounted to
1.33 cormel.Plant-1 and this may be due to the fact that
humic acid works to provide the availability and readiness
of essential and essential nutrients, especially phosphorous
and nitrogen, which are A result indicated by Ahmad and
others, (2013) and Baldotto et al., (2013), as well as the
significant significance of spraying with CPPU growth
regulator, while the two interactions were significant at
concentration 2 g.L -1 liters of humic acid and
concentration 10 mg of CPPU growth regulator and
reached in it 1.66 cormels.Plant-1, which may be attributed

to the fact that humic acid works to
provide phosphorous, which is one of the
basic elements for forming cormels
(Baldotto et al., 2013). As well as the
positive role of the CPPU growth
regulator in improving the characteristics
of vegetative and syphilic growth, which
is reflected positively by the quotient of
cormels (Baskaran et al., 2014) and
(Chopde et al., 2015), a result indicated
by Nassour and Hedaya, (2016) and
Saleh, (2018), which confirms, the
positive role and act of the factors studied
and the interactions among them, which
resulted in improving the characteristics
of growth, flowers and the yield of
corms and cormels.
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