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Abstract

This study was conducted in the Orchards Development Project, Medicinal and Aromatic Plants,
which belongs to the Holy Karbala Agriculture Directorate during the summer agricultural season
2020.To study the response of three okra cultivars (Lahaloba, Batira and Hasinawi) to foliar treatment
with ascorbic acid at a concentration of 100 mg. L™ with total amino acids at a concentration of 4 g. L™
The interaction of 100 mg.L™ ascorbic acid was studied. and amino acids by 4 g. L™ In addition to the
control treatment of and interaction between them in some indicators of growth and productivity of okra,
the experiment was conducted as a factorial experiment according to the Randomized Complete Block
Design (RCBD) and with a split plot system and with three replications. The averages were compared
according to the least significant difference test (L.S.D.). at the 0.05 probability level. The results
showed the Hasinawi cultivar excelled in increasing the plant height to 192.62 cm and the number of
leaves to 162.58 leaves. Plant™ and the average dry weight of the shoot total to 13.67 g. Plant™, while
the cultivar Batira was exceled in increasing the leaves content of total chlorophyll to 81.41 mg. 100 gm"
! fresh weight. Spraying with ascorbic acid and total amino acids had a significant effect on vegetative
growth indicators and gave the interaction between 100 mg.L™ and 4 g. L™ has the highest averages in
these indicators compared to the control plants.

Introduction substance that is extracted from the pods, stems,
) and roots is used to filter sugar cane juice or as

Okra plant. Abelmoschus esculentus L is one an adhesive to the leaves. Fiber is also used in
of the vegetable crops belonging to the paper industries (9)Also, its seeds are no less
Malvaceae family, and the regions of Ethiopia, important than the fruits. They may be roasted
Eritrea, Sudan, and Egypt are its original to mix with coffee seeds or used as a substitute
country . It_ is also cultivated in most of the for it. Also, its mature seeds have a high oil
tropical regions of the world (21).The total content of about 20%, so they are used in edible
cultivated areas in the world amounted to more oil (1).cultivars are one of the most important
than 20 million hectares, with a productivity of factors that determine the success of plant
9,872,826 tons, while the tot_al cultlvated_ar_ea in cultivation in a particular area, by interfering
Iraq was 12.128 hectares, with a productivity of with the environmental conditions prevailing in
68,451 tons (10).Okra is grown in order to that region. It was explained (6 and 15) that the
obtain its green pods, which are rich in nutrients environment and the genetic factor of the
such as phosphorous, calcium and magnesium. cultivated okra variety greatly affect the
It also contains some vitamins such as riboflavin quantity and quality of the yield.cultivars are
and thiamine, as well as vitamin A and vitamin selected for cultivation in a specific area on the
C (5).The fruits of this plant or some of its basis of their distinction in a number of qualities
yegetat'lve parts are alsc_) included in some that enable them to give an appropriate
industries as raw materials. The gelatinous quantitative yield and an appropriate qualitative
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yield through the quality of the pods represented
in their shape, size, color and taste, which make
them desirable to the consumer, as well as their
tolerance to varying environmental conditions
and the extent of their resistance to types of
pests. prevalent (8).Ascorbic acid with the
chemical formula (C6 H8 O6), and it is one of
the basic components necessary in high-end
plants that need it in small quantities to maintain
their normal growth, as it performs several
functions within the plant tissues, including

reducing the effect of stress caused by
temperature and toxins and stimulating
Respiration  processes, cell division, and

increasing the effectiveness of a number of
enzymes, as well as entering the electron
transport system, also keeps chloroplast from
oxidation as it is one of the counter factors (14
and 17).Amino acids are one of the basic and
important components in the process of
manufacturing protein and nucleic acids, where
they enter into the formation of plant tissues and
chlorophyll, as well as in the chelation of
nutrients in the soil and increase their
availability and absorption by the plant and their
transfer as well as activate and enter into the
bio-building of some plant hormones ,They are
carboxylic acids that contain one or more amino
groups. The basic structural unit in proteins is
alpha-amino acids, in which the amino group is
attached to the alpha carbon atom, which is the
atom next to the carboxylic group, and it has an
important role in the metabolism process. and
physiological processes (11 and 16).(19)
described that the absorbed amino acids are only
vital stimulants and have positive effects in
increasing the average of plant growth and
activating its vital interactions, while (4)
indicated an increase in vegetative growth and
improvement of the qualitative traits of Eruca
sativa Mill. when foliar treatment with amino
acid Tyrosine. Based on the foregoing, this
research aims to study the response of some
local okra cultivars grown in lraq to spraying
with ascorbic acid and total amino acids and the
interaction between them in some indicators of

82

vegetative growth and its reflection on the fruit
yield.

Materials and Methods

The experiment was conducted in a project to
develop orchards and medicinal and aromatic
plants, which is one of the projects of the Plant
Production Department , Karbala Agriculture
Directorate, Ministry of Agriculture in the Umm
Gharagir area, north of the Holy Karbala
province, during the spring season 2020.The
field was prepared with a tillage procedure with
a depth of 30-40 cm, then smoothed and
decomposed organic fertilizer was added at an
amount of 40 m3. ha®, and the soil was
sterilized using the biocidal Tricozole against
Nematode and fungal diseases.The okra seeds
and for the three studied cultivars were soaked
with water for 24 hours, and on the next day
they were planted in the Al-Furrow system on
March 15, 2020. And the last 50 cm, and
between one line and another 75 cm, and the
width of one Furrow is 75 cm. Thus, the area of
the experimental unit is 7.50 m 2 (10 m Furrow
length x 0.75 m of Furrow width), so the
number of plants in one experimental unit is 20
plants and the irrigation system used was drip
irrigation. The experiment included two factors,
the first factor. Three locally grown okra
cultivars (Lahaloba, Batira and Hasinawi) were
studied.As for the second factor, it included four
levels of spraying, which is ascorbic acid spray
at a level of 100 mg. L™ and spray total amino
acids at a level of 4 g. L™ and the mixture
consisting of spraying ascorbic acid at a level of
100 mg. L™ and total amino acids at a level of 4
g. L™ while It sprayed the control treatment with
water only, Plants were sprayed in the early
morning until completely wetness using a 6-liter
hand-held sprayer. A 0.1% diffuser was added
to break the healthy tension of the solution. The
experiment was conducted using a completely
randomized complete block design and a split
plot design, where the items were distributed
within the main-plots, with three replicates, and
each replicate had twelve experimental units,
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thus the number of experimental units was 36
experimental units. Then ANOVA was
conducted according to the Least Significant
(L.S.D.) test at the 0.05 probability level, then
the experimental data were analyzed using the
Genstat Release 12 program.

Studied traits:

1- plant height (cm)
2- Number of leaves (leaf. plant™):
3- Total leaf area (dm? Plant™)

4- Dry weight of the vegetative system (g. plant’
1
):

5- Total chlorophyll content of leaves (mg.100g"
! fresh weight):

6- The plant yield (kg. plant™)

7- The total yield of pods (ton. ha™)
Results and Discussion
1 - plant height (cm)

Table (1) showed that the Hasinawi cultivar
significantly excelled in increasing the plant
height, which reached 192.62 cm, compared
with the study cultivars, and the lowest average
was in Lahaloba cultivar, which was 170.92 cm.
The combination of ascorbic acid and total
amino acids was significantly excelled in
increasing plant height 186.12 cm, Compared to
the control treatment, which recorded 173.61
cm. The interaction between the cultivars and
the spraying treatments had a significantly effect
on the studied trait, where the Hasinawi cultivar
treatment with the combination of spraying with
ascorbic acid and total amino acids significantly
increased the height to 204.86 cm.

Table (1): Effect of cultivars and spraying with ascorbic acid and total amino acids on plant height

(cm)
Treatments
] Total . ]
Cultivars Ascorbic acid amino Ascorbic a.C|d Cultivar effect
Control 1 . + total amino
100mg.L acids acids
4g.L7"
Lahaloba 168.86 169.21 166.49 179.12 170.92
Batira 172.72 171.49 172.76 174.37 172.84
Hasinawi 179.25 191.61 194.77 204.87 192.62
Treatments 173.61 177.44 178.00 186.12
effect
Cultivars Treatments Interaction
L.5.D0.05 4.229 4.884 8.459

2- Number of leaves (leaf. plant )

Table (3) showed that the Hasinawi cultivar
significantly excelled in increasing the number
of leaves to 162.58 leaves. Plant™ compared to
Lahaloba cultivar decreased to 81.74 leaves.
Plant™, the combination of ascorbic acid and
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total amino acids significantly increased the
number of leaves to 150.81 leaves. Plant’
! Compared with the control treatment, which
recorded 111.76 leaves. Plant-1. As for the
effect of the interaction between cultivars and
spraying treatments, Hasinawi cultivar treatment
with the combination of spraying with ascorbic

ISSN 2072-3875



Euphrates Journal of Agriculture Science-13 (2): 81- 89

. (2021) Hashim & Salman.

acid and total amino acids significantly
increased the number of leaves to 188.36 leaves.

plant™.

Table (2): Effect of cultivar and spraying with ascorbic acid and total amino acids on number of
leaves (leaf. plant™)

Treatments
. Total L
Cultivars Ascorbic acid amino Ascorbic a_C|d Cultivar effect
Control 1 . + total amino
100mg.L acids i

ag.L! acids
Lahaloba 64.92 74.18 84.86 102.99 81.74
Batira 141.45 148.99 142.37 161.08 148.47
Hasinawi 128.91 151.02 182.01 188.36 162.58

Treatments effect 111.76 124.73 136.41 150.81

Cultivars Treatments Interaction

L.S.D0.05 2.490 2.876 4,981

Total leaf area (dm?.plant™)

The results in Table (3) showed that the
Hasinawi cultivar was significantly excelled in
increasing the leaf area to 221.86 dmZ.plant™,
and the lowest average was in the Lahaloba
cultivar 90.49 dm?plant™. As for the effect of
spraying treatments, the combination of ascorbic
acid with total amino acids significantly
increased the leaf area, which amounted to
190.18 dm?.plant™®,Compared with the control

treatment, in which the leaf area decreased to
119.62 dm2. Plant -1, and the interaction
between cultivars and spraying treatments had a
significant effect on this trait, where Hasinawi
cultivar excelled with the combination of
spraying with ascorbic acid and total amino
acids in increasing the leaf area to 273.54
dm?.plant™, compared to the interaction between
the cultivar Lahaloba with the control treatment,
which gave the least leaf area of 65.44
dm?.plant™.

Table (3): Effect of cultivar and spraying with ascorbic acid and total amino acids on total leaf
area (dm? Plant™)

Treatments
. Total L
Cultivars Ascorbic acid amino Ascorbic a.C'd Cultivar effect
Control 1 - + total amino
100mg.L acids .

agLt acids
Lahaloba 65.44 81.39 96.30 118.83 90.49
Batira 131.28 151.84 151.77 178.17 153.27
Hasinawi 162.15 197.84 253.93 273.54 221.86

Treatments effect 119.62 143.69 167.33 190.18

Cultivars Treatments Interaction

L.S.D0.05 4.226 4,915 8.513
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Dry weight of vegetative growth (g.plant™)

The results in Table (4) showed the Hasinawi
cultivar excelled in increasing the dry weight of
the vegetative growth to 13.67 g.plant™, while
the lowest average dry weight of vegetative
growth at Lahaloba cultivar was 11.88 g.plant™.
The combination of ascorbic acid and total
amino acids significantly increased the dry

weight of vegetative growth to 13.48 g.plant™,
compared to the control treatment, in which the
dry weight was reduced to 11.35 g.plant™.The
interaction between the cultivars and the
spraying treatments was excelled on the
treatment of the Hasinawi cultivar with the
combination of spraying with ascorbic acid and
total amino acids to 14.49 g.plant™.

Table (4): Effect of cultivar and spraying with ascorbic acid and total amino acids on the average
dry weight of the shoot (g. plant™)

Treatments
. Total L
Cultivars Ascorbic acid amino Ascorbic a.C'd Cultivar effect
Control 1 . + total amino
100mg.L acids i

agL? acids
Lahaloba 11.00 11.61 12.06 12.86 11.88
Batira 10.69 12.97 12.66 13.09 12.35
Hasinawi 12.38 14.04 13.75 14.49 13.67

Treatments effect 11.35 12.87 12.82 13.48

Cultivars Treatments Interaction

L.S.D0.05 0.434 0.501 0.868

Total chlorophyll content of leaves (mg.100g™
fresh weight)

The results in Table (5) showed that the
cultivars had no significant effect on the total
chlorophyll content of leaves. While the
combination of ascorbic acid and total amino
acids was significantly superior in increasing the
total chlorophyll average to 83.43 mg.100g™

fresh weight. Compared with the control
treatment, which recorded 78.37 mg.100g™
fresh weight. The interaction between the
cultivars and the spraying treatments had a
significant effect on the aforementioned trait,
where the Hasinawi cultivar was excelled on the
combination of spraying with ascorbic acid and
total amino acids in increasing the content to
84.22 mg.100g™ fresh weight.

Table (5): Effect of cultivar and spraying with ascorbic acid and total amino acids and the
interaction between them on the total chlorophyll content of leaves (mg. 100 gm-1 fresh weight)

Treatments
. Total L
Cultivars Ascorbic acid amino Ascorbic a.C'd Cultivar effect
Control 1 . + total amino
100mg.L acids .
ag Lt acids
Lahaloba 76.70 78.66 81.17 82.42 79.73
Batira 79.33 80.43 82.30 83.67 81.43
Hasinawi 79.08 80.00 82.65 84.22 81.48
Treatments effect 78.37 79.69 82.04 83.43
L.S.D 0.05 Cultivars Treatments Interaction
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Yield per plant (kg. plant™)

Through the results in Table (6), showed that
the cultivar Lahaloba was excelled in increasing
the plant yield to 1.43 kg. plant” compared to
the rest of the cultivars, and the lowest average
was in the cultivar Batira, which recorded 1.26
kg. plant®. The combination of ascorbic acid
and total amino acids was significantly excelled
in increasing the plant yield , as it reached 1.50
kg. plant™.Compared with the control treatment,

which recorded 1.16 kg. plant™. The interaction
between the cultivars and the spraying
treatments showed a significant effect, where
the treatment of Lahaloba cultivars with the
combination of spraying with ascorbic acid and
total amino acids significantly increased the
plant yield , amounting to 1.70 kg. plant™, while
the cultivar Batira with the control treatment
showed a decrease in yield amounting to 1.09
kg. plant™.

Table (6): Effect of cultivar and spraying with ascorbic acid and total amino acids on the yield of
one plant (kg.plant™)

Treatments
. Total L
Cultivars Ascorbic acid amino Ascorbic a.C'd Cultivar effect
Control 1 . + total amino

100mg.L acids i

agL? acids
Lahaloba 1.39 1.45 1.39 1.70 1.43
Batira 1.09 1.25 1.31 1.40 1.26
Hasinawi 1.20 1.31 1.36 140 1.32

Treatments effect 1.16 1.34 1.35 1.50

Cultivars Treatments Interaction

L.S.D0.05 0.034 0.039 0.068

Total yield (ton. ha™)

The results in Table (7) indicated that the
Lahaloba cultivar was excelled in increasing the
total yield to 1.97 ton. ha™, compared to the
Batira cultivar , which recorded 1.64 ton. ha™.
The combination of ascorbic acid and total
amino acids was significantly excelled in
increasing the total yield to 1.99 ton. ha®,
compared with the control treatment, which
decreased to 1.63 ton. ha®, and the interaction
between cultivars and spraying treatments was
excelled on Lahaloba cultivar treatment with the
combination of ascorbic acid and total amino
acids in increasing the total yield to 2.26 ton. ha’
! The Hasinawi cultivar excelled in most
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indicators of vegetative growth. This may be
due to a role in the genetic differences caused
between the studied cultivars due to the
differences between the genes and the genetic
nature of these cultivars , which resulted in
these differences in the rate of vegetative
growth (7 and 15). On the other hand, it is noted
Lahaloba cultivar. It has achieved a significant
increase in the average of yield, despite the
Hasinawi cultivar excelled in the average of
vegetative growth, but it has no economic value
compared to the yield. The Lahaloba cultivar is
considered to be of economic value and suitable
for cultivation under the conditions of Karbala
province
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Table (7): Effect of cultivar and spraying with ascorbic acid and total amino acids on the total
yield (ton.ha™)

Treatments
. Total . .
Cultivars Ascorbic acid amino Ascorbic a_C|d Cultivar effect
Control 1 . + total amino
100mg.L acids acids
4g.L7
Lahaloba 1.85 1.93 1.85 2.26 1.97
Batira 1.45 1.66 1.74 1.86 1.67
Hasinawi 1.60 1.74 1.36 1.86 1.64
Treatments effect 1.63 1.77 1.65 1.99
Cultivars Treatments Interaction
L.S.D0.05 0.3767 0.4349 0.7533
The reason may be due to the fact that the .Through its role in building the enzyme

prevailing temperatures did not affect the
vitality of pollen grains or the ability of
flowering stigmas to receive those grains, which
resulted in an increase in the rate of set, and that
this increase was positively reflected in the
increase in the yield of one plant and then on the
average of the total yield . Through the previous
tables, it is noted that there are significant
differences in all characteristics of vegetative
growth, namely plant height, leaf area and
number of leaves as a result of spraying ascorbic
acid, and this is due to the role of this acid in
preserving and protecting living cells from
oxidation processes (3) On the other hand, the
external addition of ascorbic acid to plants leads
to stimulating growth through its activation of
some enzymes of vital reactions, as well as
stimulating the division and expansion of cells,
as well as because of its key role in the process
of biological construction of many plant
hormones (20) This is reflected positively in the
increase in cell division and differentiation and
increase in their number, thus improving the
traits of vegetative growth, including the
increase in the number of leaves and leaf area,
and this is consistent with what was found (2)
who noted that there was an improvement in the
growth average of okra plant when treated with
ascorbic acid. The amino acids had a significant
effect in improving the vegetative growth traits
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systems and the bases of the various pyrimidine
and purine and increasing the formation of
nucleic acids DNA and RNA (23) On the other
hand, the foliar feeding with amino acids and
their absorption directly by the leaf cells has
caused an increase in the nutritional content of
the plant by increasing the efficiency of the
photosynthesis processes and carbon
metabolism, and thus had a positive effect in
increasing the accumulation of nutrients
manufactured by the plant, such as
carbohydrates (12 and 18),or the role of these
acids in increasing the protein content of plant
tissues through the merging of these amino
acids with each other and forming proteins (24).
This was generally reflected in the increase in
dry weight.

Conclusions

1- The cultivar Lahaloba achieved a
significantly excelled on the cultivar Hasinawi
and Batira in increasing the yield indicators.

2- It was spraying the mixture of ascorbic acid
at a concentration of 100 mg. L™ and total
amino acids at a concentration of 4 g. L™ had a
significant effect in improving all indicators of
vegetative growth, and then this was reflected
positively in increasing the yield of pods.
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