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This research was conducted to determine the effects of different seaweed doses on yield
and nutritional values of hydroponic wheatgrass (Triticum aestivum L.) juice in the
climatization chamber of Karabuk University, Eskipazar Vocational School, Department
of Crop and Animal Production between the dates of 15.01.2015 and 15.06.2015. In the
research, four different seaweed doses (Control; 0, D1; 150, D2; 300, D3; 450 and D4;
600 ppm) and control were applied to irrigation water and their effects on the content of
biomass rate, biomass and grass yield, grass juice yield and pH, plant height and root
length, biomass and grass dry matter rate, grass juice energy and macronutrient values
(protein, carbohydrate, fat, dietary fiber and ash) were analysed. According to the results,
while the highest biomass and grass yield, plant height values were obtained from D1,
D2, D3 and D4 treatments, the highest grass juice yield and root length were obtained
from D3 treatment. The highest pH, grass dry matter content was obtained from control
treatment. Seaweed dose treatments were not had influence on grass juice energy values.
However, the rise in the grass juice yield was caused a rise in the total energy values in
the unit area. D3 treatments can be recommendable to achieve the highest grass juice

E-mail: mkarasahin@Kkonya.edu.tr yield.

Introduction

Fertilizers are the most important input in agricultural
production. A growing reaction against the rising negative
direct or indirect effects of chemical fertilizers, especially
nitrogene on human health and environment has come up.
As a result, farmers start to prefer organic production
methods or low-input sustainable agriculture as an
alternative to chemical-sourced production method.
Current organic fertilizers cannot meet these increasing
demands. The use of seaweed extracts as organic
fertilizers to meet this need is a viable option. Seaweeds
are consumed as food source for humans and animals and
also as polysaccharides source like agar, alginic acid and
carrageenan. They are valuable organic fertilizer sources
because they include growth-promoting hormones such as
indole acetic acid, indole butyric acid, cytokinin, auxin
and abscisic acid, trace elements (Fe, Cu, Zn, Co, Mo,
Mn, Ni), vitamins and amino acids (Sharma et al., 2012;
Latique et al., 2013; Peinado et al., 2014; Shahbazi et al.,
2015). Many researches have claimed that seaweeds have
resistance to bad environment conditions and have effects
of enlarging of plant and nutrient uptake and increasing
fertility (Arthur et al., 2013; Zamani et al., 2013;
Rajarajan et al., 2014; Sabir et al., 2014).

Interest in hydroponic farming continues to increase
day by day. When compared to soil based production
system, hydroponic farming requires much less water, has

high stability power efficiency, reduce environmental
pollution caused by fertilizers and pest and disease control
is easy with hydroponic farming. Hydroponic production
system is made up providing moisture, heat, light and etc.
required for germination and growth of the grains in a
soilless environment. After grains germinate, roots mesh
into each other and get the carpet appearance, and the
green parts reach 20-25 cm height within 6-8 days. In
hydroponic production yield and quality are affected by
some factors such as system management, seed type and
quality used, water quality, pH, timing and frequency of
irrigation, pre-soaking time, plant nutrients presence,
temperature, carbon dioxide and humidity, light intensity
and position seeding density and growth period (Fazaeli et
al., 2012).

The researches on wheatgrass juice nutritional value
have stated that in high concentrations, it contains
pharmacological enzymes such as chlorophyll and
protease amylase, lipase, cytochrome  oxidase,
transhidrogenaz, superoxide dismutase and bioflavonoids
such as apigenin, quercetin, luteolin; it is rich in terms of
vitamin A, B, C, E and K and contains calcium,
phosphorus, potassium, iron, magnesium, sodium,
sulphur, zinc, boron, manganese, molybdenum, selenium
and 17 different amino acids (Shah et al., 2011,
Anonymous, 2012). It is also stated that Wheatgrass juice
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is used in the treatments of respiratory diseases such as
asthma, bronchitis, skin and kidney diseases, leukemia,
mediterranean anemia, breast cancer and has some
properties such as anti-inflammatory, detoxification,
antioxidant, anticarcinogenic, the immune system
intensifier, laxative, diuretic, astringent, antibacterial,
antidiabetic  atherosclerosis inhibitory, reproductive
function healer and anti-aging (Ashok, 2011; Aydos et al.,
2011; Degraff Loraine, 2011; Rana et al., 2011; Singh et
al., 2012; Patel Janki and Patel Piyush, 2013).

This research is justified by the lack of researches on
grass juice vyield and nutritional value despite the
abundance od researches on the effects of wheatgrass
juice on health. This study has been conducted to
determine the effects of different seaweed doses on yield
and nutritional values of hydroponic wheatgrass (Triticum
aestivum L.) juice.

Materials and Methods

This research was conducted in the climatization
chamber of Karabuk University, Eskipazar Vocational
School, Department of Crop and Animal Production
between the dates of 15.01.2015 and 15.06.2015. Plastic
cuvettes 30 x 50 x 7 cm in size were used as germination
container. City network was used as water supply in the
irrigation system (Table 1).

In the study, Bejostaja 1 (Triticum aestivum L.)
variety of wheat and SeaMax a source of organic fertilizer
completely  water-soluble  micro-granule  seaweed
(Ascophyllum nodosum) extract was used as materials
(Table 2). Wheat grains were steeped in 1% sodium
hypochlorite solution for 30 minutes in all applications.

Trials were planned as three replications in accordance
with completely randomized designs. The study was
conducted by applying 4.0 kg/m? seed density, 7 days
growing period (harvest time), 24°C ambient temperature,
ebb and flow irrigation method, 20 sec/120 min irrigation
time and frequency, 5000 lux - 19 h - yellow, respectively
light intensity, time and colour in hydroponic
climatization chamber (Figure 1). Wheatgrass juicer was
used in obtaining grass juice (Figure 2). In the research,
four different seaweed doses and control (Control; 0, D1;
150, D2; 300, D3; 450 and D4; 600 ppm) have been
applied to irrigation water and their effects on the biomass
rate, biomass and grass Yyield, grass juice yield and pH,
plant height and root length, biomass and grass dry matter
rate, grass juice energy and macronutrient values (protein,
carbohydrate, fat, dietary fiber and ash) were analysed.

Evaluaiton and Measurements

Biomass rate: It is calculated by proportioning
biomass to the seed amount used in the sowing after
biomass is weighed on precision scales.

Biomass yield (g/m?): Biomass yield obtained in 1 m?
is calculated by proportioning total plants harvested after
being weighed on precision scales to growing area.

Grass yield (g/m?): After grass harvested from 1 cm
heigt from root area is weighed on precision scales, grass

yield obtained in 1 m? is calculated by proportioning grass
harvested to growing area.

Grass juice yield (g/m?): Grass harvested is squeezed
in grass juicer and grass juice is weighed on precision
scales. Grass juice yield obtained in 1 m? is calculated by
proportioning the amounts of grass juice obtained to
growing area.

Grass juice pH: pH is identified with Lutron pH-208
brand pH meter in 50 ml sample taken from grass juice.

Plant height (cm): Plant height is measured over root
area with meter in harvest.

Root length (cm): Root length is measured from grain
with meter.

Biomass dry matter rate (%): After biomass is
weighed, 200 g samples were taken and waited under
70°C in an oven until they reach a constant weight and are
weighed on precision scales. The obtained values are
divided by the biomass weight.

Grass dry matter content (%): After grass yield is
obtained, 50 g samples were taken and waited under 70
°C in an oven until they reach a constant weight and are
weighed on precision scales. The obtained values are
divided by the fresh grass weight.

Grass juice energy and macronutrient values:
Macronutrient value (protein, carbohydrate, fat, dietary
fiber and ash) analyses were conducted by an external
laboratory in accordance with AOAC (1990) and their
energy values were determined by calculation.

Grass juice mineral contents: Nitrogen was
determined in an external laboratory according to AOAC
(1990) and P, K, Ca, Mg, Fe, Cu, Mn, Zn and Na in
accordance with NMKL-161.

Experimental design and statistical analysis: The
completely randomized design was used with three
replicates. Data were statistically analysed using analysis
of variance (ANOVA) according to the statistical package
(JMP, 2007). The “Tukey-Kramer HSD” procedure was
used to separate mean values when the F-test was
significant (P<0.05).

Table 1 Some chemical properties of irrigation water

Properties (mg/l) Properties (mg/l)
pH 6.98 Zn 0.94
EC (mS/cm) 0.59 P 0.20
Ca (mg/l) 116.8 K 0.03
Mg (mg/l) 10.7 Mn 0.02
Na (mg/l) 2.93 Cu 0.02

Table 2 SeaMax seaweed (Ascophyllum nodosum) extract
contents

Contents (%) Contents (%) (%)
Organic matter 47.5 S 25
N 0.75 Fe 0.004
P 0.02 B 0.006
K 14.9 Zn 0.006
Ca 0.3 Cu 0.0002
Mg 0.2 Alginic acid 5.5
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Figure 1 Hydroponic climatization chambe

Figure 2 Wheatgrass juicer
Results and Discussion

Biomass rate, biomass and grass yield: The effects of
different doses of seaweed extract applications on
biomass rate, biomass and grass yield become statistically
significant (P<0.01). The highest values were obtained
from D3 dose application (5.13, 20500 g/m? and 4167
g/m? respectively) but D1, D2 and D4 dose treatments
took part in the same statistical group (a). The lowest
values (3.33, 13344 g/m? and 1600 g/m’® respectively)
were obtained from control treatments and classified in
different statictical group (b) (Table 3).

Seaweed extract treatments have led to a significant
increase in yield. The findings from the earlier studies
related topics also support the research results.
Researchers observed that yield increases of seaweed
application in tomato (Herrandez-Herrera et al., 2013), in
pease (Carvalho et al., 2013), in mango (Mohamed and
El-Sehrawy, 2013), in sesame (Pramanick et al., 2014), in
lettuce (Trinchera et al., 2014), in wheat (Shahbazi et al.,
2015). The availability of macro and micro elements
within the seaweed extract, natural growth promoters such
as amino acids, vitamins, cytokinin, auxin increase plant
growth and yield (Carvalho et al., 2013; Hernandez-
Herrera et al., 2013; Mohamed and EIl-Sehrawy, 2013;

Zamani et al., 2013; Pramanick et al., 2014; Rajarajan et
al., 2014; Shahbazi et al., 2015).

Grass juice yield and pH: The effects of seaweed
extract treatments on grass juice yield become statistically
significant (P<0.01). The highest grass juice yield (3293
g/m?) was obtained from D3 dose treatment and it took
place in different statistical group (a). The lowest grass
juice yield (1114 g/m? was obtained from control
treatment and it took place in different statistical group (c)
(Table 3).

Seaweed doses treatments become a significant effect
on grass juice pH values (P<0.01) and the highest grass
juice pH value (6.17) was obtained from control treatment
and it took place in different statistical group (a). The
lowest grass juice pH values (6.0) were obtained from D1,
D2 and D4 doses treatments and they took place in the
same statistical group (b) (Table 3).

Seaweed extracts from marine algae contain major and
minor nutrients and bioactive substances with beneficial
effects that enhance root and shoot growth, yield and
quality in many agricultural and horticultural crops (Alam
et al.,, 2014). Rajarajan et al. (2014), has stated that
seaweed treatments cause to increase in the amount of
photosynthetic pigments in plants and Mohamed and El-
Sehrawy (2013) has claimed that even low doses seaweed
treatments can provide high chlorophyll production. It is
claimed that this increase in the amount of chlorophyll is
caused by the reduction in the degradation of chlorophyll
and this is because of betaine found in the seaweed (Sabir
et al., 2014; Shahbazi et al., 2015).

Plant height and root length: The effects of different
doses of seaweed extract treatments on plant height
become statistically significant (P<0.01), the highest
values were obtained from each four (D1, D2, D3, and
D4) doses treatments (15.5 cm, 15.7 cm, 16.0 cm and 15.9
cm, respectively) and they all took part in the same
statistical group (a). The lowest plant height (10.8 cm)
was obtained from control treatment and it took place in
different statistical group (b) (Table 4).

The effects of seaweed extract treatments on root
length become statistically significant (P<0.01). The
highest root length (11.5 cm) was obtained from D3 dose
treatment and it took place in different statistical group
(a). The lowest root length (5.8 cm) was obtained from
control treatment and it took place in different statistical
group (c) (Table 4).

While Rajarajan et al. (2014), have stated that
seaweed treatments increase the plant height, Herrera et
al. (2013), has reported that zeatin content of the seaweed
promote rooting. Matysiak et al. (2011), reported that
biologically active alginic acids, polyphenols, free amino
acids and natural phytohormones (auxin and cytokine)
found in seaweed increase the rooting and growing.
Seaweed extracts improve nutrient uptake by roots
resulting in root systems with improved water and
nutrient efficiency, thereby causing enhanced general
plant growth and vigor (Crouch et al., 1990).

Biomass and grass dry matter rates: The effects of
different doses of seaweed extract treatments on biomass
and grass dry matter rates become statistically significant
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(P<0.01, P<0.05, respectively), and the highest biomass
and grass dry matter rates (17.1% and 12.2%,
respectively) was obtained from control treatment and it
took place in the different statistical group (a). The lowest
biomass and grass dry matter rates (10.5% and 8.8%,
respectively) were obtained from D3 dose treatment and
they took place in different statistical group (b) (Table 4).
In hydroponic growing, dry matter loss occurs as the
result of metabolic activity and respiration with

germination. On the 3rd day of germination, chloroplast
formation and photosynthesis begin but in this short time
(7 days), the dry matter accumulation by photosynthesis
cannot meet the loss (Karagahin, 2014).

Grass juice energy and macronutrient values:
Different seaweed dose treatments have not had
statistically significant on grass juice energy and
macronutrient values (protein, carbohydrate, fat, dietary
fiber and ash) (Table 5).

Table 3 Effects of seaweed extract doses on some yield parameters of wheatgrass

Treatments Biomass Biomass Yield Grass Yield Grass Juice Yield Grass Juice
rate (g/m%) pH
Control 3.33° 13344° 1600° 1114° 6.17°
Seaweed D1 4.82° 19267° 3545° 2669° 6.00°
Extract D2 4.67° 18656° 3922° 2944 6.00°
Doses (D) D3 5.13% 20500° 4167° 3293? 6.07%
D4 5.02° 20067° 3958° 31972 6.00°
HSD 0.44™ 1775 463" 363" 0.09"

HSD: Honestly significant difference, ns: not significant, *; P<0.05, **; P<0.01

Table 4 Effects of seaweed extract doses on some parameters of wheatgrass

Treatments Plant Height Root Length Biomass Dry Matter Grass Dry Matter
(cm) (%)
Control 10.8° 5.8° 17.1° 12.2°
Seaweed D1 15.5° 9.3 11.8° 10.6%®
Extract D2 15.7° 9.7 13.0° 10.5%®
Doses (D) D3 16.0% 11.5° 10.2° 8.8
D4 15.9° 9.9% 10.8° 11.0%®
HSD 0.82" 1.35" 2717 1.79°

HSD: Honestly significant difference, ns: not significant, *; P<0.05, **; P<0.01

Table 5 Effects of seaweed extract doses on wheatgrass juice energy and macronutrient contents

Calorie Moisture Carbohydrate Protein  Fat  Dietary Fiber  Ash
Treatments
(Kcal/Kg) %

Control 27.85 92.81 4.12 2.42 0.16 291 0.47
Seaweed D1 30.01 92.55 4.03 2.57 0.39 2.25 0.47
Extract D2 30.01 92.56 4.02 2.52 0.43 1.96 0.44
Doses (D) D3 29.30 92.66 3.98 2.51 0.37 2.41 0.47
D4 26.49 93.18 3.80 2.38 0.19 2.73 0.45

HSD ns ns ns ns ns ns ns

HSD: Honestly significant difference, ns: not significant, *; P<0.05, **; P<0.01

Although no difference is statistically found between
energy and macronutrient contents in the analysis on the
grass juice, seaweed treatments increase the biomass,
grass and grass juice yield and total energy obtained from
unit area and macronutrient amounts (Table 4 and 5).

Karagahin (2015) was conducted a research in order to
identify the grass juice yield and nutritional values of
some cereals (barley, wheat and corn) grown up in
hydroponic environment. In the research, similar
macronutrient contents were obtained from wheatgrass
juice.

Conclusion
According to the results, while the highest biomass

and grass yield, plant height values were obtained from
D1, D2, D3 and D4 treatments, the highest grass juice

yield and root length were obtained from D3 treatment.
The highest pH and grass dry matter content were
obtained from control treatment. Seaweed dose treatments
were not had influence on grass juice energy and
macronutrient values (protein, carbohydrate, fat, dietary
fiber and ash). However, the rise in the grass juice yield
was caused a rise in the total energy and macronutrient
values in the wunit area. D3 treatment can be
recommendable to achieve the highest grass juice yield.
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