Euphrates Journal of Agricultural Science-16 (2). 331-341, (2024) Al-Shammery &. Aziz

Response of the growth and yield of local black barley to bio-fertilizer (Optimus-

Plus) and Mowe.

Yaqub Mohammed Nafdan Al-Shammery*.Moyassar Mohammed Aziz.
*Department of Field Crops, College of Agriculture and Forestry, University of Mosul, Mosul, Iraq
*Corresponding author’s email: yakoub.22agp38@student.uomosul.edu.iq
Email address of coauthor: moyassar_aziz@uomosul.edu.iq

Abstract

Increase the growth characteristics and yield of all crops grown by humans is the goal of those
interested in agriculture, so it is possible to increase the growth characteristics and yield in several
ways. Perhaps simple and inexpensive methods are one of the major goals of those interested in
agriculture, and from here came the idea of conducting the experiment during the 2022-2023 season.,
in the district of Rabia - Al-Kubar village, 160 km northwest of the Mosul city, this study aimed to
determining the effect of spraying levels of bio-fertilizer (Optimus-Plus) [0, 50, 100, 150 ml. 100 L
of water-1] and Mowing [without, and with Mowing at the tillering stage] in the growth traits and
yield of the barley crop, as the results showed significant differences for the studied traits, where the
level of spraying with the bio-fertilizer (Optimus-Plus) exceeded 150 ml. 100 L of water-1 in All
studied traits (Plant height, Leaves Chlorophyll content, Spike length, No. of grains per spike, weight
of 1000 grains, Grain yield per unit area, and Protein percentage) where the mentioned level was
recorded (81.51 cm, 45.46 SPAD, 7.74 cm, 24.81 grains. spike-1, 45.71 gm, 477.27 gm-2, and
12.29%), respectively .

As for the mowing treatment, the level of [no mowing] was significantly superior to the studied traits
(78.42 cm, 44.03 SPAD, 7.35 cm, 23.7 grains. spike-1, 44.53 g, 477.23 g.m-2, and 12.11%). While
the interaction of spraying with bio-fertilizer at the level (150 ml. 100 L of water-1) with the no-
mowing treatment recorded a significant and significant superiority for the studied traits, as the
average of the traits reached, respectively, (86.74 cm, 47.46 SPAD, 8.26 cm, 25.89 grains. spike-1,
47.81 g, 567.28 g.m-2, and 12.89%.(
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Introduction

Barley (Hordeum spp.) is an important field soluble plant fibers, a significant factor in
crop. It is an annual cereal crop belonging to cholesterol dissolution. Additionally, people
the Poaceae family. In lraq, barley is the use it in the manufacture of malt, and it has
second cereal crop after wheat, as farmers multiple medical applications. Its rapid growth
grow it in the northern and central regions of and high resistance to salinity characterize it.
Irag. The cultivated area in the Nineveh It tolerates drought, so most areas of Iraq are
Governorate reached about 4,528 thousand considered suitable for its cultivation, and its
dunams [1]. The barley crop has great productivity rate reached about 1.352 ha-1,
nutritional importance for humans and with the cultivated area reaching about 0.9 per
animals. Additionally, it ranks among the 100 dunams of area [2.]

crops with the highest concentration of water-
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Iraq is still facing many problems in terms of
its ability to produce and the quantity of
consumption, as the significant decline in
barley cultivation is because of its low prices
compared to the prices of wheat (knowing that
the majority of agricultural costs for the two
crops are equal) and the amount of yield per
unit area is small, which led to abandonment
and reluctance. Many farmers stop growing it.
As everyone knows, farmers actively employ
bio-fertilizers to enhance the properties of soil
and plants, with the goal of ensuring a higher
availability of elements and activating the
action of fertilizers. The need to use safe
methods to increase and improve production
through sustainable agricultural processes will
drive further development of the bio-fertilizer
sector in the coming years, and the greatest

Materials and methods

During the 2022-2023 agricultural season, a
team conducted a field experiment in the
Nineveh Governorate to grow barley. The
study took place in the Rabia district - Al-
Kubar village, located (106) km northwest of
the city center of Mosul. The researchers
aimed to study the effect of the Optimus plus
bio-fertilizer and mowing. Regarding the
growth characteristics and yield of barley
plants, as the site was within the areas of semi-
guaranteed rain, the experiment planted on 3rd
of Nov. 2022, and the harvest done on 17th of
May 2023.

The experiment was implemented according to
a factorial experiment system with a
randomized complete block design (R.C.B.D.)
with three replications. The distance between
one experimental unit and another was 1 m.
Local black barley, a variety approved by the
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expansion will be in the group of amino acids
and beneficial organisms [3.[

Therefore, we must improve the reality of the
barley crop by developing the local crop and
using important bio-fertilizers such as
Optimus Plus. Optimus Plus consists of
organic materials and free plant amino acids
that support the plant, according to the
required fixed proportions used by the farmer
that do not negatively affect the crop.

The aim of the current study was to determine
the response of the barley crop to the nano-
organic fertilizer Optimus-Plus after various
mowing operations, as well as to determine
the best level of the bio-fertilizer for the
growth characteristics and yield of the barley
crop, as well as to know whether mowing is
feasible or not based on its effect on the
amount of yield per unit area.

Iragi Ministry of Agriculture, it used in the
study.
Planting was done with a seed rate of 120 kg.
ha -1. The experiment included two factors as
follows:
The first factor: nano-organic fertilizer
(Optimus plus), which is of Turkish origin and
is considered one of the unique fertilizers
manufactured according to nanotechnology, as
it consists of organic matter: 50%, free amino
acids: 29%, organic carbon: 20%, total
nitrogen: 2%, and pH (8-5) (Table 1), the
fertilizer added with four levels as follows:

Without fertilizer (spray with water
onlyl .(

50ml. 100 L of water-1-2 .

100ml. 100 L of water-1-3 .

150ml. 100 L of water-1-4 .
The process of adding the bio-fertilizer
(Optimus plus) was in two sprays, the first
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spraying done on 20th of Jan. 2023, and the
second spraying done on 4th of March 2023

until complete wetness, using the backpack
sprayer with a capacity of (16) liters.

Table (1): Components of the bio-fertilizer (Optimus-Plus) used in the study.

Substances

Percentage

Organic Matters

%350

Free Amino Acids

%29

Organic Carbon

%20

Total Nitrogen

%2

pH

8-5

The second factor: Mowing the plants of barley at two levels: (without, and with mowing.(

Studied characteristics:
Plant height (cm-1 .(
Leaves chlorophyll content-2 .
Spike length (cm-3 .(
Grains No. per spike-4 .
1000grains weight (g-5 .(
Grain yield per sg. Meter (g.m-2-6 (
Protein percentage-7 .
statistical

The data analyzed using SAS (Statistical
Analysis System) software, as reported by [4]
as a factorial experiment within a randomized
complete block design (R.C.B.D.), and the
averages of the factorial coefficients compared
according to the Duncan multiple range test
(DMRT), regardless of the significance of the
F test. According to what reported by [5],
where the averages given letters, similar letters
indicate that there are no significant
differences between the averages, while
different letters indicate of significant
differences among the averages under the 5%
probability level .

Results and discussion

analysis
The effect of the bio-fertilizer (Optimus plus)
and mowing on the growth characteristics of
the barley crop.

Plant Height (cm.1 :(

The results of table (2) showed that there were
significant differences among the levels of the
bio-fertilizer (Optimus plus) in the plant
height characteristic, as it reached (81.51 cm)
at the level of (150 ml. 100 L of water-1),
while the no-spraying treatment gave the
lowest average for the trait, which amounted
to (63.9 cm). The reason for the increase in
plant height may attributed to the fact that the
amino acids present in the bio-fertilizer and
the organic materials contributed to increasing
cell expansion, which ultimately led to an
increase in plant height. This result is in line
with what reported by [6],[7] and [8.[
As for the effect of mowing, the non-mowing
treatment gave the highest rate of the plant
height trait, amounting to (78.42 cm), while
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the mowing treatment gave the lowest rate of
the trait, reached to (71.85 cm). The reason for
this may be because of the mowing process,
which led to the plant heading toward basal
branching, which was reflected in a decrease.
In plant height, this result is consistent with
the findings of [9], [10], and [11 .[

The interaction of the bio-fertilizer with the
mowing treatment gave a significant effect on

the plant height trait, as the interaction of the
bio-fertilizer level (150 ml. 100 L of water-1)
with the non-mowing treatment gave the
highest rate of the trait, amounting to (86.74
cm), while the interaction of the bio-fertilizer
(no spraying) recorded with the mowing and
non-mowing treatments the lowest rate (63.46
and 64.33 cm), respectively

Table (2) Effect of bio-fertilizer (Optimus plus) and mowing on plant height (cm).

Optimus-Plus ml. 100 L of water | Without Mowing | With Mowing | Average of Optimus-Plus
0 64.33 e 63.47 e 63.9d
50 80.03 b 72.63d 76.33 ¢
100 82.58 b 75.03 cd 78.81b
150 86.74 a 76.28 ¢ 81.51a
Average of Mowing 78.42 a 71.85b
Leaves Chlorophyll Content (SPAD.2 (

The results of table (3) showed that there are
significant differences among the levels of the
Optimus plus in terms of chlorophyll content,
as it reached (45.46 Spad) at the level of (150
ml.100 L of water-1), while the no-spraying
treatment gave the lowest average for the trait,
which amounted to (37.89 Spad). The reason
for the increase in chlorophyll content
attributed to improving the availability of
nutrients and bio-fertilizers, which contain
important nutrients such as nitrogen, iron,
magnesium, zinc, and others, which contribute
to improving the synthesis of chlorophyll and
increasing its level. This result agreed with
what reported by [12], [13], and [14.]

As for the effect of mowing, the non-mowing
treatment gave the highest rate for the
chlorophyll content trait, amounting to (44.03
Spad), while the mowing treatment gave the
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lowest rate for the trait, amounting to (40.87
Spad). The reason may attribute to preserving
the young leaves. Non-mowing the leaves
allows the survival of the young leaves that
contain high levels of chlorophyll content.
High in chlorophyll, new leaves are mainly
photosynthetic, so preserving them can
increase chlorophyll rate, and this result is
consistent with the findings of [15] and [16.[
The interaction of the bio-fertilizer with the
mowing treatment gave a significant effect on
the chlorophyll content trait, as the interaction
of the bio-fertilizer level (150 ml.100 L of
water-1) with the non-mowing treatment gave
the highest rate of the trait amounting to
(51.36 Spad), while the interaction of the bio-
fertilizer (no spraying) with the mowing
treatment recorded. The mowing and non-
mowing coefficients have the lowest rates
(36.63 and 35.61 Spad), respectively.
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Table (3) Effect of bio-fertilizer (Optimus-plus) and mowing on leaves chlorophyll content.

Optimus-Plus ml. 100 L of water | Without Mowing With Mowing | Average of Optimus-Plus
0 385e 37.29¢ 37.89d
50 44.12 bc 40.82 d 42.47 c
100 45.76 b 42.21 cd 43.98 b
150 47.76 a 43.16 C 45.46 a
Average of Mowing 44.03 a 40.87 b
Spike length (cm.3 (

The data in table (4) showed that there were
significant differences among the levels of the
Optimus-plus in the spike length trait, as it
reached to (7.74 cm) at the level of (150 ml.
100 L of water-1), while the no-spraying
treatment gave the lowest average for the trait,
which amounted to (5.86 cm). The reason for
the increase in spike length is that bio-
fertilizers can enhance the tissue formation
process in the stems, leading to increased
strength and flexibility of the spikes and thus
increasing their length. This result is in line
with the results reported by [17], [6], and [18.]
As for the effect of mowing, the non-mowing
treatment gave the highest average for the trait
of spike length, amounting to (7.35 cm), while
the mowing treatment gave the lowest average
for the trait, amounting to (6.48 cm). The

reason for this result attributed to improving
the balance of hormones. The balance of
hormones in the plant plays an important role
in regulating the growth of ears. Not mowing
the leaves can maintain this hormonal balance,
which helps stimulate the growth of the spikes
and increases their length, and this result is
consistent with the findings of [10] and [19.[
The interaction of the bio-fertilizer with the
mowing treatment gave a significant effect on
the spike length trait, as the interaction of the
bio-fertilizer level (150 ml.100 L of water-1)
with the no-mowing treatment gave the
highest trait rate of (8.29 cm), while the
interaction of the bio-fertilizer (not spraying)
with the mowing treatment recorded. The
mow and without mow coefficients have the
lowest rate (5.48 cm.(

Table (4) Effect of bio-fertilizer (Optimus-Plus) and mowing on spike length (cm).

Optimus-Plus ml. 100 L of water | Without Mowing With Mowing | Average of Optimus-Plus
0 6.23 e 548 f 5.86d
50 7.12c 6.43 e 6.78 C
100 7.74 b 6.81d 7.28b
150 8.29 a 7.20c 7.74 a
Average of Mowing 7.35a 6.48 b
Grains No. per spike (grain. spike -1.4 (

Table (5) showed that there were significant
differences among the levels of the (Optimus-

plus) bio-fertilizer in terms of the number of
grains per spike, as it reached (24.81 grains.
spike -1) at the level of (150 ml. 100 L of
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water-1), while the no-spraying treatment gave
the lowest average for the trait, amounting to
(21.08 grains. spike-1). The reason for this
increase perhaps because of improving the
availability of nutrients. Bio-fertilizers can
increase the availability of basic nutrients in
the soil, such as nitrogen, phosphorus, and
potassium, which enhances the growth and
development of the spike, which ultimately
leads to an increase in the number of grains
per ear. The result is in line with what reported
by [20], [21], and [22.]

As for the effect of mowing, the non-mowing
treatment gave the highest average for the
number of grains per spike, which was (23.7
grains. spike-1), while the mowing treatment
gave the lowest average for the trait, which
was (22.7 grains. spike-1). The reason for this
may be because of the mowing process, which

may cause stress to the plants, which could
negatively  affect the plants. Grain
development. Not mowing the leaves can
reduce this stress and thus help promote grain
development within the spikes. This result is
consistent with the findings of [23], [9], and
[24.]

The interaction of the bio-fertilizer with the
mowing treatment gave a significant effect on
the character of the number of grains per
spike, as the interaction of the bio-fertilizer
level (150 ml. 100 L of water-1) with the non-
mowing treatment gave the highest rate of the
trait amounting to (25.89 grains. spike-1),
while the interaction of the bio-fertilizer (not
spraying) recorded with the lowest treatment
rate (20.63 grains. spike-1.(

Table (5) Effect of bio-fertilizer (Optimus-plus) and mowing on grains No. per spike.

Optimus-Plus ml. 100 L of water Without Mowing | With Mowing | Average of Optimus-Plus
0 21.53 cd 20.63d 21.08 c
50 23.37Db 22.71 bc 23.04b
100 24.01D 23.73Db 23.87b
150 25.89 a 23.72b 2481 a
Average of Mowing 23.7a 22.7b
Weight of 1000 grains (9.5 (

The results of table (6) showed that there were
significant differences between the levels of
the Optimus-plus in the weight of 1000 grains,
as it reached (45.71 g) at the level of (150 ml.
100 L of water-1), while the no-spraying
treatment gave the lowest average for the trait,
amounting to (37.61 g). The reason for the
increase in the weight of 1000 grains may be
because of attribute to the fact that increasing
the number of grains in spikes, the bio-
fertilizers can increase the number of grains in
each spike, which means increasing the
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number of grains that are calculated for the
weight of 1000 grains. This result is in line
with what was reported by [25], [7], and [26.[

As for the effect of mowing, the non-mowing
treatment gave the highest average for the trait
weight of 1000 grains, amounting to (44.53 g),
while the mowing treatment gave the lowest
average for the characteristic, amounting to
(40.20 g). The reason for this may be because
of the attribute to stimulating protein
synthesis. The leaves contain the nutrients
necessary for protein formation in the grains.
Non-mowing the leaves can allow the protein
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synthesis process to be stimulated, which leads
to an increase in the mass of the grain and thus
an increase in the weight of 1000 grains. This
result is consistent with the findings of [19],
[9], and[24.]

The interaction of the bio-fertilizer with the
mowing treatment gave a significant effect on
the character of the weight of 1000 grains, as

the interaction of the bio-fertilizer level (150
ml. 100 L of water-1) with the non-mowing
treatment gave the highest rate of the trait,
amounting to (47.81 g), while the interaction
of the bio-fertilizer (no spraying) recorded
with the treatment of mowing the lowest rate
(35.83 9.(

Table (6) Effect of the bio-fertilizer (Optimus-plus) on the weight of 1000 grains (g).

Optimus-Plus ml. 100 L of water Without Mowing | With Mowing | Average of Optimus-Plus
0 39.38 e 35.83f 37.61c
50 44.78 bc 39.83e 42.31Db
100 46.13 ab 41.52 de 43.83 b
150 47.81a 43.6 cd 45.71 a
Average of Mowing 4453 a 40.2b
Grain yield per square meter (g.m-2.6 (

The results that showed in table (7) explained
there were significant differences among the
levels of the Optimus-plus in the grain yield
trait, as it reached (477.27 g.m-2) at the level
of (150 ml. 100 L of water-1), while the no-
spraying treatment gave the lowest average for
the trait, which amounted to (335.59 g.m-2).
The reason for the increase in grain yield is
that enhancing the formation of new ears. Bio-
fertilizers may stimulate the formation of more
new spikes, whether through increasing the
number of flowers or improving the formation
of existing spikes. Which ultimately led to an
increase in grain yield, and this result is in line
with what reported by [27], [28], and [12.]

As for the effect of mowing, the non-mowing
treatment gave the highest rate for the trait of
grain yield, amounting to (477.231), while the

(
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mowing treatment gave the lowest rate for the
trait, amounting to (336.916). This may be
because of the improved use of resources. Not
mowing the leaves allows full use of available
resources such as light and water. And
nutrients, which helps in enhancing the growth
and development of ears and thus increasing
grain yield. This result is consistent with the
findings of ), [9], [24], and [29.[

The interaction of the bio-fertilizer with the
mowing treatment gave a significant effect on
the grain vyield trait, as the interaction of the
bio-fertilizer level (150 ml.100 L of water-1)
with the no-mowing treatment gave the
highest trait rate of (567.28 g.m-2), while the
interaction of the bio-fertilizer (no spraying)
with the mowing treatment recorded the
treatment rate of parts is the lowest (278.44
g.m-2
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Table (7) Effect of bio-fertilizer (Optimus-plus) and mowing on grain yield (g.m™).

Optimus-Plus ml. 100 L of water | Without Mowing With Mowing | Average of Optimus-Plus
0 392.74d 278.44 f 335.59d

50 452.61 ¢ 334.83e 393.72¢

100 496.3b 347.14 ¢ 421.72 b

150 567.28 a 387.26 d 477.27 a

Average of Mowing 477.23 a 336.92 b

Protein

Table (8) showed that there were significant
differences among the levels of the (Optimus-
plus) in terms of protein content, as it reached
(12.29%) at the level of (150 ml. 100 L of
water-1), while the no-spraying treatment gave
the lowest average for the trait, which
amounted to (10.9%), which may be due to the
reason for the increase in the percentage of
protein is that enhancing the formation of
amino acids. As known the bio-fertilizers can
enhance the formation of the amino acids
necessary for protein formation, and this leads
to an increase in the percentage of protein in
the grains. This result is in line with what
reported by [17], [30], and [31.[

As for the effect of mowing, the non-mowing
treatment gave the highest rate for the protein
percentage trait, which amounted to (12.11%),
while the mowing treatment gave the lowest
rate for the trait, which amounted to (11.25%).

percentage.7(%)

The reason for this duo to attribute to
improving the nutritional quality. Non-
mowing the leaves can lead to improving the
nutritional quality available for the grains,
including nutrients needed for protein
synthesis. This can increase  protein
accumulation in grains and thus increase the
protein content of the crop, and this result is
consistent with the findings of [10.[

The interaction of the bio-fertilizer with the
mowing treatment gave a significant effect on
the character of the protein percentage, as the
interaction of the bio-fertilizer level (150 ml.
100 L of water-1) with the non-mowing
treatment gave the highest rate of the trait
amounting to (12.89%), while the interaction
of the bio-fertilizer (no-spraying) with the
mowing treatment recorded mowing treatment
rate is the lowest (10.67%.(

Table (8) Effect of bio-fertilizer (Optimus-plus), mowing, on protein percentage.

Optimus-Plus ml. 100 L of water | Without Mowing With Mowing | Average of Optimus-Plus
0 11.13e¢ 10.67 f 109d

50 12.02 ¢ 11.10e 1156 ¢

100 12.41Db 11.53d 11.97b

150 12.89 a 11.70 cd 1229 a

Average of Mowing 1211 a 11.25b
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Conclusions

Through the study, we conclude that spraying
with the bio-fertilizer (Optimus-Plus) had a
positive effect on all the traits studied,
especially the level (150 ml. 100 L of water-
1), as it was significantly superior to all traits.
As for the plots, if the goal of cultivation was
Obtaining fodder [green shoots]
recommended, but if the goal is to obtain
grains, it is not recommending performing the
mowing process, especially at the tillering
stage. The non-mowing treatment was
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