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Abstract

The field experiment was carried out in a private field in Babil Governorate, Abi Ghark district, for the winter
seasons 2018-2019 and 2019-2020 to study the effect of biological fertilizer and phenylalanine spraying on
the content of the shoots and seeds of oil and some active compounds. The treatments were distributed in a
global experiment according to a randomized complete block design (RCBD) with three replications. The
experiment included two factors, the first is the bacterial vaccine Azotobacter chroococcum with two levels
(inoculum and without inoculation) and the second is spraying with the amino acid Phenylalanine in three
concentrations 0, 75 and 150 ml"'. The averages were compared according to the LSD test at a probability
level of 0.05. The results showed that the treatment of biological fertilizer and spraying with the amino acid
Phenylalanine was significantly superior in all the studied traits, which included the oil yield (gm.plant™!),
the percentage of nitrogen, phosphorus and potassium and the shoots content of total phenols (mg.kg™!) and
total flavonoids (mg.kg™!) and total flavonoids (mg. . Kg™!), percentage of free radical suppression and total
antioxidant capacity (mg. 100 g'!). The best results were when the two-way treatment (bio-fertilizerx150
ml.1-Phenylalanine), which gave the highest oil yield of 0.677 and 0.907 g. Plant’!, for the two seasons
respectively, compared with the comparison treatment that gave the lowest yield for both seasons of the

experiment.
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Introduction

Anethum graveolens L. is an important vegetable
plant that belongs to the Apiaceae family and is native
to the eastern and western Mediterranean. The active
parts are fresh and dry leaves, seeds, roots and oil. It is
consumed fresh or cooked and used as a spice and in the
manufacture of food and cosmetics, The plant is highly
nutritious and rich in vitamins, and contains antioxidants,
polyphenols, and other compounds that are considered
anticancer, It is used as a treatment for blood pressure,
improves the work of the heart and lungs, calms nerves,
appetite suppresses, dyspepsia, anti-spasms, vomiting in

children, and a diuretic for mothers’ milk (V.

Azotobacter free-living bacteria It is usually
spread in light and neutral alkaline soils, it can stabilize

atmospheric nitrogen, in addition to its ability to dissolve

phosphates and produce various types of growth
regulators such as indole acetic acid, gibberellins,
cytokinins and a number of vitamins that stimulate the
growth of roots and the formation of root hairs. Also,
Azotobactere inhibits plant pathogens and the production

of cidrofurates .

Amino acids are nitrogenous organic compounds
that are the basic unit in building proteins, building
proteins, and contribute to maintaining the stability
of cell acidity. And spraying plants with amino acids
contributes to overcoming the nutritional stresses
during the plant life cycle ® as a result of improving the
efficiency of absorption and transport of nutrients. As the
amino acid Phenylalanine is one of the cyclic (aromatic)
amino acids that are used in the construction of many

secondary compounds such as alkaloids and vegetable
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pigments. It contributes to plant resistance to abiotic
stresses and aids in plant growth and development due to
its effect on the biosynthesis of some growth hormones,

particularly gibberellins .

Materials and Method

The experiment was conducted during the winter
seasons 2018-2019 and 2019-2020 in one of the private
fields in Babil governorate, Abi Gharq district, which is
10 km northwest of the city center of Hilla, at longitude
44.333 degrees north and latitude 32.501 degrees south
in Babel governorate to study the effect of vaccination of
Dill seeds with Azotobacter chroococcum at two levels
(inoculum, and without inoculation) and spraying with
Phenylalanine amino acid in three concentrations 0, 75
and 150 ml.”! for the two seasons, respectively, on the
content of dill from some antioxidant compounds. The
soil analysis test was conducted before planting and
fertilization for both seasons by taking separate samples
of field soil at the depth of 0-30 cm for the purpose of
measuring some chemical and physical characteristics of

the soil of the experiment site (Table 1).

The land was prepared twice, perpendicularly, then

it was flattened and divided into three duplicates, the

distance between them was 2m. Each duplicate includes
18 panels with dimensions of 2 m x 2 m for each plate as
the line 9 includes the distance between the plants 20 cm
and between a line and another 20 c¢m, in each slab Nine
lines. The experiment included inoculating the seeds
at a rate of 1 kg of seeds with 0.5 kg of the bacterial
vaccine Azotobacter chroococcum loaded on peat moss.
As for spraying plants with amino acid, it was done
three times, the first after 30 days of germination, and
the second after 14 days from the first and third, when
plants bloomed by 50%.

As for the amino acid, its concentrations were
prepared by taking 75 and 150 mg, and each was added to
a liter of distilled water and sprayed all the experimental
units, except for the comparison treatment with the amino
acid, and the following characteristics were studied: oil
yield (gm.plant!), the percentage of nitrogen, and the
percentage of phosphorous by following the method
of reduction of Ammonium molybdate-vanadate, the
percentage of potassium according to the method used
by, and the content of the shoots of total phenols and total
flavonoids (mg.kg! dry weight), and an estimate of the
percentage for free radical suppression and estimation of

total antioxidant capacity.

Table (1) Some chemical and physical characteristics of the pre-sowing research soil

pH N P K O0.M. Sand Clay Silt
mg.kg mg.kg mg.kg gm.kg gm.kg gm.kg gm.kg
7.41 36.5 7.23 108 12.4 305 200 495

Results and discussion

It is evident from Table (2) that the biological
fertilizer Azotobacter and the Phenylalanine amino
acid spraying had a significant effect for all the studied
traits, as the plants whose seeds were fertilized with
the biological fertilizer significantly exceeded the oil

yield and the percentage of nitrogen, phosphorus and

potassium. It achieved the highest averages of 0.580 and
0.730 gm.plant™!, 2.245, 2.575%, 0.338, 0.408%, 1.526
and 1.731%, compared to plants whose seeds were not
inoculated with biological fertilizer, which amounted to
0.462 and 0.587 gm. 2.420%, 0.314, 0.385%, 1.391%

and 1.598% for the two seasons, respectively.
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The reason for this may be that the addition of
biological fertilizer provides the plant with nutrients,
which leads to the accumulation of carbohydrates
inside the plant, which leads to the production of
terpenes by entering carbohydrates in the glycolysis
pathway reactions and producing Pyruvic acid and then
Mevalonic acid, which is the key to the production of
Isoprene units that represent the building block Basic for
building turbine oils ). These results are in agreement
with ©© on the fennel plant in which the oil yield was
increased after treatment with biological fertilizer. The
increase in the percentage of nitrogen, phosphorous
and potassium elements in the plant tissue as a result
of responding to biological fertilizers may be due to the
ability of these bacteria to increase these elements in the
soil and provide them in a manner that is easily absorbed
by the plant 7).

It is noticed from the same table that spraying

the plant with the amino acid Phenylalanine at a

concentration of 150 ml! achieved a significant
superiority also compared to the comparison treatment,
as the values reached 0.595 and 0.794 g. Plant’!, 0.275,
2.626%, 0.352, 0.427%, 1.584 and 1.823% compared to
the comparison treatment that achieved 0.451 and 0.538
gm. Plant!, 2.084, 2.363%, 0.299, 0.367%, 1.297 and
1.501% for the study characteristics and for the two
seasons, respectively. This increase may be due to the
treatment with the amino acid because the chemical
composition of the acid contains the amine group NH2,
and this was positively reflected on the plant’s nitrogen

content ®.

On the other hand, spraying amino acids plays a role
in changing the osmotic potential in the plant tissue, as
it reduces the water effort and this increases the ability
of cells to absorb water and elements and this positively
affects the increase in vegetative growth and thus
increases the absorption of nutrients such as nitrogen,

phosphorus and potassium ),

Table (2) The effect of spraying with Phenylalanine biological fertilizer on the oil yield and some chemical
properties of dill plant

2018-2019 Season 2019-2020 Season
Herb oil Herb oil
vied oo e | oo | e | e | e
Gm/plant Gm/plant
0.462 2.115 0314 1.391 0.587 2.420 0.385 1.598
0.580 2.245 0.338 1.526 0.730 2.575 0.408 1.731
(0.05)LSD 0.0152 0.0231 0.0052 | 0.03310 0.0337 0.0401 | 0.0069 | 0.03712
0.451 2.084 0.299 1.297 0.538 2.363 0.367 1.501
0.518 2.181 0.326 1.495 0.644 2.505 0.396 1.670
0.595 2.275 0.352 1.584 0.794 2.626 0.427 1.823
(0.05)LSD 0.0187 0.0283 | 0.0064 | 0.04054 0.0413 0.0491 | 0.0085 | 0.04546
0418 2.047 0.283 1.267 0.512 2.326 0.362 1.468
0.456 2.097 0314 1.427 0.569 2.402 0.384 1.592
0.513 2.202 0.344 1.478 0.680 2.533 0.409 1.735
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Cont... Table (2) The effect of spraying with Phenylalanine biological fertilizer on the oil yield and some
chemical properties of dill plant

0 0.484 2.121 0.315 1.326 0.565 2.400 0.372 1.533
inoculum 75 0.579 2.265 0.338 1.563 0.718 2.608 0.407 1.748
150 0.677 2.348 0.360 1.690 0.907 2.718 0.446 1.911

(0.05)LSD 0.0264 0.0400 ns. 0.05733 0.0584 0.0695 | 0.0120 | 0.06429

The results in Table (3) indicate that inoculation of
dill seeds with the biological fertilizer Azotobacter had
a significant effect on the shoots content of total phenols
(mg.kg"), total flavonoids (mg.kg"'), percentage of
free radical suppression and total antioxidant capacity
(mg.100 gm™"). It achieved the highest averages of 0.751
and 0.769 mgkg!, 36.453 and 36.592 mg.kg!, 62.58,
66.03%, 40.33 and 41.86 mg.100 g'' compared to the
comparison treatment (without inoculation), which
achieved the lowest averages of 0.748 and 0.764. Mg.
Kg', 36.366 and 36.509 mg.kg™!, 58.60, 61.78%, 39.42

and 40.54 mg.100 gm™! for the two seasons, respectively.

The reason for the increase in the shoots content of
antioxidant compounds and the amount of their oxidative
activity may be due to the result of the effect of biological
fertilizer in increasing the vegetative indicators, which
led to an increase in the accumulation of dry matter
resulting from the increase in the rate of photosynthesis
processes mainly producing the primary metabolites,
which in turn led to an increased accumulation of
intermediate compounds that participate in secondary
metabolism to produce phenolic, flavonoid and other
compounds . The increase in phenols and flavonoids,
the percentage of free radical suppression and the total
antioxidant capacity in the leaves may be due to the
increase in vegetative growth, which is reflected in the
accumulation of carbohydrates in the plant, which enter a
direct pathway to produce phenols via Shikmic acid and
the interference of amino acids such as Phenylalanine

and Tyrosine in building flavonoids 19,

It is noted from the same table the significant
superiority of spraying with the amino acid Phenylalanine
at a concentration of 150 ml.liter’!, which achieved the
highest values in the aforementioned characteristics,
which amounted to 0.756 and 0.771 gkg'!, 36.494,
36.677 gkg!, 66.67, 70.15% and 42.01, and 43.62
mg.100 g'! for the two seasons, respectively, compared
to the comparison treatment that achieved the lowest
values of 0.744 and 0.763 mg.kg™!, 36.331 and 36.415
mg.kg!, 55.66, 59.17%, 38.23 and 39.33 mg. 100 g'! for

the two seasons, respectively.

This significant increase when spraying with the
amino acid Phenylalanine may be due to the fact that it
enters the vital structural steps of phenols and flavonoids
that are from the pathway of Shikimic acid after
adding a molecule of Phosphoenol pyruvate in several
steps to form Prephonic acid, which is the amino acid
Phenylalanine by the intermediate compound Phenylpy
Phenylalanine on the formation of Cinnamic acid, which
is the basic unit for building phenols and flavonoids
within this path ®. In the production of phenolic acids,
at a rate of 10% in the production of anthocyanins,
accordingly, preparing the plant with the amino acid
Phenylalanine and Tyrosine it needs leads to an increase
in the phenolic compounds and their derivatives. It is
worth noting that phenols and flavonoids are antioxidant
compounds that have effectiveness to inhibit free
radicals by giving hydrogen electrons to the free radical

turning it into a harmless compound ©).
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Table (3) The effect of spraying phenylalanine biological fertilizer on some antioxidant compounds in dill

plant

2018-2019 Season

2019-2020 Season

Total Total Fr?e Total F
phenolics | flavonoid sul:;:'l:;:ilon antioxidant Total Total ra;::al .totf:l
Gm/kg Gm/kg % mg/100gm | phenolics | flavonoid e antioxidant
Gm/kg Gm/kg % mg/100gm
0.748 36.366 58.60 39.42 0.764 36.509 61.78 40.54
0.751 36.453 62.58 40.33 0.769 36.592 66.03 41.86
(0.05)LSD 0.00091 0.00720 1.581 0.1223 0.00089 0.00796 1.216 0.565
0.744 36.331 55.66 38.23 0.763 36.415 59.17 39.33
0.750 36.404 59.43 39.38 0.767 36.559 62.39 40.65
0.756 36.494 66.67 42.01 0.771 36.677 70.15 43.62
(0.05)LSD 0.00111 0.00882 1.936 0.1497 0.00109 0.00975 1.489 43.62
0.742 36.284 55.39 37.64 0.759 36.365 58.38 39.19
0.749 36.366 57.34 39.01 0.766 36.519 60.56 39.75
0.754 36.449 63.08 41.60 0.768 36.644 66.39 42.68
0.746 36.378 55.94 38.81 0.766 36.466 59.96 39.48
0.750 36.443 61.53 39.75 0.768 36.600 64.21 41.54
0.757 36.539 70.27 42.43 0.774 36.710 73.91 44.56
(0.05)LSD 0.00157 n.s. 2.738 0.2118 0.00155 0.01379 2.106 0.979
Conclusions a concentration of 150 ml"! was superior in most of the

The addition of bio-fertilizer and spraying with
amino acid Phenylalanine at a concentration of 150 m]!

liter had a positive effect in all the studied traits.

The treatment of the interaction between the

biological fertilizer and the amino acid Phenylalanine at

studied characteristics.

Conflict of Interest: None

Funding: Self

Ethical Clearance: Not required




Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

References

Jeet Kaur G, Singh Arora D. Bioactive potential
of Anethumgraveolens, Foeniculumvulgare and
Trachyspermumammi belonging to the family
Umbellifera-Current status. J Med Plants Res.
2010;4(2):87-94.

Jnawali AD, Ojha RB, Marahatta S. Role of
Azotobacter in soil fertility and sustainability—A
Review. Adv. Plants Agric. Res. 2015;2(6):1-5.

Tugnoli V, Bettini G. The use of foliar fertilizer
application in sugar beet growing. Inlst Joint
IIRBASSBT Congress, 26th Feb-1st March 2003
(pp. 655-660).

Tanaka Y, SasakiN, Ohmiya A. Biosynthesis of plant
pigments: anthocyanins, betalains and carotenoids.
The Plant Journal. 2008 May;54(4):733-49.

Al-Asadi, Maher Hamid Salman.. Basics of
medicinal plants and their effective compounds.
faculty of Agriculture. Al-Qasim Green University.
Wareth House for Printing and Publishing. 2018.
Baghdad, Iraq, p. 271.

Mahfouz SA, Sharaf-Eldin MA. Effect of mineral
vs. biofertilizer on growth, yield, and essential
oil content of fennel [Foeniculum vulgare Mill.].
International Agrophysics. 2007;21(4):361-6.

Maleki V, Ardakani MR, Rejali F, Taherpour A.
Physiological responses of sweet basil (Ocimum
basilicum L.) to triple inoculation with Azotobacter,
Azospirillum, Glomus intraradices and foliar
application of citric acid. Annals of Biological
Research. 2013;4(1):62-71.

Saburi M, Mohammad R, Sayed H, Mohammad
S, Taghi D. Effect of amino acids and nitrogen
fixing bacteria on quantitative yield and essential
oil content of basil Ocimum basilicum. Agric. sci.
dev. 2014 Aug;3(8):265-8.

9.

10.

11.

12.

13.

14.

15.

5545

Salama MA, Yousef RS. Response of basil plant
(Ocimum sanctum L.) to foliar spray with amino
acids or seaweed extract. J. of Horticultural Science
& Ornamental Plants. 2015;7(3):94-106..

Kizilkaya R. Nitrogen fixation capacity of
Azotobacter spp. strains isolated from soils in
different ecosystems and relationship between
them and the microbiological properties of soils. J.
Environ. Biol. 2009 Jan 1;30(1):73-82.

Mohammed RJ. The spatial variability of some
chemical properties of gypsiferous soils by using
GIS. International Journal of Agricultural and
Statistical Sciences. 2018;14(1):303-12.

Aljenaby AZ, Aljenaby ZA. USAGE OF
DRAINAGE WATER IN IRRIGATION:
APPLICATIONS ON  THE  EASTERN
EUPHRATES IN BABYLON PROVINCE. Int. J.
Agricult. Stat. Sci. Vol. 2018 Jun 1;14(1):2018.

Hassan DF, Jafaar AA, Mohammed RJ. Effect
of irrigation water salinity and tillage systems
on some physical soil properties. Iraqi Journal of
Agricultural Sciences. 2019;50:21-4.

Mohammed RJ, Abdulkadhim KA, Hassan DF,
Kadhim TF. Effect of wheat straw as organic matter
and different water quality on some chemical
soil properties and growth of pepper (Capsicum
annuum). InlOP Conference Series: Earth and
Environmental Science 2019 Oct 1 (Vol. 344, No.
1, p. 012034). IOP Publishing.

Al Hasnawi RA, Allanaby ZA, Jaafer AA,
Mohammed RJ. EFFECT OF NITROGEN
FERTILIZATION AND IRRIGATION WATER
QUALITYONSOMESOILCHARACTERISTICS,
GROWTH AND YIELD OF SUNFLOWER. Plant
Archives. 2020;20(1):2703-5.



