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Abstract

Barley is one of the most cultivated field crops in the world after wheat, corn and rice. It is an
important plant used in animal feeding. Barley production areas have also been affected by the
decreasing agricultural areas in recent years. The most traditional solution to reach maximum yield and
quality values from a unit area is plant nutrition with chemical or organic fertilizers. The use of organic
fertilizers is becoming widespread due to the environmental threat posed by chemical fertilizers. In this
regard, organic fertilizers containing humic acid, which are known to have positive effects on plant yield
and quality, attract attention. The research was carried out in the 2022-2023 barley production season
in order to determine the effective doses of humic acid fertilizers on barley nutrition value. In the trial
established according to the split-split block trial design, 3 different varieties and 5 different humic acid
doses were applied with 3 replications. While the application of 200 ml per decare was found to be
important in terms of protein and oil content, no significant effect was determined on the starch, fiber,

hardness, moisture, fatty acid values of the application doses.
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INTRODUCTION

Barley; It has an important place among the
world's grain resources as animal feed, malt
products and human food. A large part of
the barley produced in the world and in our
country is used as animal feed. Since barley
is a healthy grain that can be used for
various purposes and as an additive in
many foods, it is considered the grain of the
future. Barley bread has been the food of
people in some parts of Europe for centuries
during the time of the ancient Greeks and
Romans, and the fact that barley dough is
not leavened, that is, it does not rise when
baked, causes barley bread to be more
delicious. hard. The fact that wheat bread is
fluffier and lighter than barley bread has
caused barley to be replaced by wheat as a
flour grain over time. (Mizrak, 2000). In
developed countries, the use of barley as
human food is less than 5% of total
production. However, in recent years,
barley; It has attracted attention in food
production due to its protein, dietary fiber,
non-starch polysaccharides, cellulose and
arabinoxylan content and its rich starch
content. Its consumption as food is
increasing day by day. Barley is recognized
for its high fiber content, particularly [3-
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glucan, (Ain et al., 2018). The presence of [3-
glucan is associated with various health
benefits, including cholesterol reduction and
improved glycemic control (Lukinac & Jukic,
2022).

Barley (Hordeum wvulgare L.) is a
cereal grain with significant nutritional value,
characterized by various components such as
starch, protein, fiber, moisture, fatty acids and
oil content. Barley is affected by factors such
as variety, processing methods and
environmental conditions. In addition, plant
nutrition methods also cause changes in the
components that constitute the nutritional
values of barley. The aim of this study is to
determine the effect of humic acid used as an
organic fertilizer on the nutritional value of
barley.

MATERIALS AND METHODS

The study was carried out in the 2022-2023
barley growing season in the Ege University
application field.

The trial was established according to
the split-split plots trial design with 3 varieties
and 5 humic acid doses (control, 100 ml/da,
150 mi/da, 200 ml/da, 250 ml/da) with 3
replications.
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NPK fertilizer was applied with 8 kg
nitrogen per decare together with planting.
Humic acid was applied with a hand
pulverizer at 15-day intervals from the
stemming period of the plants.

Harvest was done by selecting 10

RESULTS AND DISCUSSIONS

According to the variance analysis
table, protein ratio was found to be
significant at the 0.01 significance level,
while fat content was found to be significant

plants from each plot and separated into
grains. Protein, fiber, oil, fatty oil, starch,
moisture values were determined using the
NIR spectrophotometer device using barley
grains. The results were analyzed with the
JMP statistics program.

at the 0.05 significance level. There is no
statistical significance among the other
features. Table 1.

Table 1. Variance Analysis

Variance Protein Starch
source

Fatty  Fat Fiber
Acid

Dose | 3,06 5,97
Variety | 1,26 8,61
Dose*Variety | 0,59 35,50
Replication | 0,23 1,44
Error | 0,50 24,22

2,47 0,06* 0,16
1,72 0,11 0,32
3,59 0,03 0,28
1,32 0,00 0,15
4,98 0,04 0,38

Table 2. Average values of varieties according to doses

PROTEIN STARCH FATTY FAT FIBER

ACID

1,ALHISAR | 9,35cd 69,57
1,ATABEYi |9,86bcd 73,44
1,AZiZBEY | 8,99d 69,39
2,ALHISAR | 9,74bcd 76,68
2,ATABEYi | 10,08bcd 72,90
2,AZiZBEY | 10,37bc 68,85
3,ALHiISAR | 10,12bcd 73,26
3,ATABEYi | 10,34bc 70,20
3,AZIZBEY | 10,47bc 75,78
4,ALHISAR | 10,43bc 69,12
4,ATABEYi | 10,50bc 72,36
4,AZiZBEY @ 11,94a 72,90
5,ALHISAR | 10,11bcd 69,12
5,ATABEYi | 10,71b 71,64
5,AZIZBEY | 10,86ab 77,13
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27,53 2,65cd 13,50
28,09 2,69bcd 13,41
28,94 2,58d 13,50
28,26 2,72bcd 13,88
28,24 2,73bcd 13,64
28,49 2,98abc 13,34
26,32 291abcd 13,16
27,71 2,81abecd 13,55
29,90 2,81abcd 13,92
28,48 2,82abcd 13,76
29,40 2,90abcd 13,34
26,76 3,09a 12,98
28,91 2,74bcd 14,14
29,28 2,90abecd 13,80
29,15 3,01ab 13,67
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Studies show that humic acid
increases the nutrient uptake of the barley
plant and this increases the protein content.
In this study, protein ratios were found
between 11.94 and 8.99 (Table 2.) and
humic acid showed the highest performance
at 200 ml per decare (Figure 1.).

The protein content in barley varies between

8.7% and 16% depending on the variety and
environmental conditions (Ekaette &
Saldafia, 2020). Our experiment result is
consistent with the 10.31-12.05% reported
by Koca et al. (2015) in a two-year study
conducted to determine the nutritional
values of barley grain for feed ration in Aydin
conditions, 9.4-11.3 reported by Oztiirk et al.
(2007), and 9.4-11.3 reported by Budakh et
al. (2005) reported 9.34-11.16 values, close
to 10.9-13.1 values reported by Sirat and
Sezer (2009). It was lower than the protein
ratio values of 11.7-15.1 reported by
(imamoglu and Yilmaz 2012), 12.27-16.32%
reported by Kizilgegi et al. (2016), and 14.0-
17.2% reported by (Oral et al. 2007).

Protein(%)
M 1.dose M 2.dose [ 3.dose
4. dose [ 5. dose
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Figure 1. Mean values of protein and LDS groups
The protein content in barley ranges
from 8.7% to 16% depending on the variety
and environmental conditions (Ekaette &
Saldafa, 2020). A study highlighted that the
protein content is negatively correlated with
starch content, suggesting that as protein

levels increase, starch levels tend to
decrease (Fox et al, 2019). This
relationship is particularly important in

malting barley, where a specific protein
range (9-12%) is desired for optimal brewing
quality (Fox et al., 2019). Additionally, the
protein composition includes essential
amino acids, making barley a valuable
source of nutrition (Lukinac & Jukic, 2022)
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Figure 2. Mean values of starch

According to Table 2, starch values were
found between 69 and 77. Starch constitutes a
substantial portion of barley grain, typically
accounting for approximately 62-77% of the total
dry weight (Yu et al., 2020; Sorour et al., 2021).
The starch in barley is primarily composed of
amylopectin and amylose, with amylose content
varying significantly among different barley
cultivars. For instance, standard barley contains
about 20-30% amylose, while waxy barley has
less than 5% (Cian, 2023).

There is an inverse relationship between
protein and starch ratio in the grain. This
situation is due to the filling of starch and
protein substances in the grain at different
maturity periods. Physiological maturity
periods (milk and yellow maturity) are largely
affected by environmental conditions.
Generally, in periods when the yellowing
period lasts longer, starch accumulation in
the grain increases and causes an increase
in grain weight, and with this increase, a
proportional decrease in protein occurs
(Nemati et al., 2009). It is observed that there
is higher rainfall compared to long-term
averages during the growing period from
January to June until May (Table 3.2). The
amount of rainfall is high in the first stages of
plant growth and low in the later stages,
which reduces the protein content of the
grain (Aalami et al. 2007). Higher rainfall
compared to long-term averages during
April, which is the milking stage, has a
negative effect on protein accumulation in
the milking stage. It is thought that the fact
that the yellowing stage lasts longer than the
milking stage causes lower protein rates and
higher starch rates. In addition, it is known
that in barley cultivation, when there is
sufficient N, plant protein content decreases
(Akmaz, V. 2022) and increases protein rate
with increasing doses (Jankovic, S., 2009).
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Another reason why protein levels are lower
than some of the reported levels may be due
to the lack of spring fertilization.
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Figure 3. Mean values of fat and LSD groups
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Figure 4. Mean values of fatty acid

The oil content varied between 2.58 and
3.09. The 3rd, 4th and 5th dose applications of
150 ml, 200 ml and 250 ml per decare were in a
statistically different group from the others at the
0.05 significance level in the 1st and 2nd dose
applications (Figure 3).

Barley contains a relatively low oil
content, generally around 2-3% (Uyanik, 2023).
However, certain barley varieties, particularly
those used in brewing, can exhibit higher oil
levels, which are beneficial for extracting
bioactive compounds (Badea et al., 2018). The
fatty acid profile of barley is also noteworthy,
with a predominance of unsaturated fatty acids,
which are considered healthier than saturated
fats. The oil content can vary significantly among
different barley genotypes, indicating the
potential for breeding programs aimed at
enhancing oil yield (Badea et al., 2018).
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Figure 5. Mean values of fiber

Fiber values vary between 12.1 and
13.8(Figure 5.). Ain et al., 2018 reported that
it varies between 3.65% and 23.8%
depending on the variety and processing
methods, while Aman and Newman (1986)
reported that it varies between 20 and 5%.

Studies have shown that the fiber
content can be influenced by the barley's
growing conditions and the specific cultivar
used, with some highland barley varieties
exhibiting superior fiber profiles (Bin et al.,
2022). The processing of barley, such as
milling, can also affect fiber retention,
impacting its nutritional benefits (Li et al.,
2022).

CONCLUSIONS

As aresult, the 4th dose application of 200
ml/da caused a significant increase in
protein content and oil content.

No significant effect of humic acid
applications was found among the varieties.

The nutritional profile of barley is
important to optimize its applications in the
food and feed industries. Further studies are
needed to increase the value of barley as a
functional food ingredient with the use of
organic fertilizers.
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