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ABSTRACT
This research was done to determine the effect of increasing Humic acid application on
some nutrient element contents of cress (Lepidium sativum L.) plant. For this purpose
according to randomize block experimental design, an experiment was done with three
replications in greenhouse conditions. Cress plant seed was sowed 1.5 g/ m2. Four humic
acid doses (I. dose: 0 mL /m2, II. dose: 8 mL /m2, III. dose: 16 mL /m2 and IV. dose: 24
mL /m2) were applied to cress plant. Then cress plants were harvested 30 days after
planting. Dry matter yield and some nutrient (N, P, K, Ca, Mg, S, Fe, Cu, Zn and Mn)
contents of plants were determined. According to the results, important increases some
nutrient element contents of plants were determined with increasing humic acid
applications. These increases were found 1. dose 5.52%, and 4. dose 6.04%, for N
element, respectively. Other macro elements P (0.70%, and 0. 82%); K (6.85%, and
7.67%); Ca (1.72%, and 2.01%); Mg (0.13% and 0.15%) and S (1.04%, and 1.17%),
respectively. Some micro element (Fe, Cu, Zn and Mn) contents of cress plant, 1. dose:
89.86, 9.59, 59.50 and 56.20; 4. dose: 102.17, 11.03, 67.67 and 76.63 mgkg -1,
respectively. These increases were found statistically significant at the level of 5% for
each nutrient element, except Mg.
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Introduction
Nowadays it is stringent to receive more products
from per unit of agricultural area in order to fulfill the
increasing population’s need for nutrition and food, which
in its turn causes the need for inorganic fertilizer
implementation. The excessive and unconscious use of
inorganic fertilizers in agriculture has caused serious
pollution problems in soil and water sources, as well as
various health problems.
Cress (Lepidium sativum L.) has been a member of
brassicaceae family whose leaves are edible. It can be
cultivated in every part of the world, especially in Asian
countries, Europe and America (Diwakar et al., 2010;
Zhan et al., 2009).
Cress (Lepidium sativum L.) is sensitive to blooming
and has short vegetation; it can be grown in every period
except in hot summer season. It is produced for
commercial purposes in the Aegean, Mediterranean and
Marmara regions in Turkey. In recent years it has been
grown under greenhouse in winter season (Yanmaz et al.,
2010).

Cress, whose fresh leaves are consumed as salad and
garniture, is a very popular vegetable for both consumers
and producers for its vitamin, mineral and anticarcinogenic contents (Tuncay et al., 2011).
Generally, in order to reach higher yield and
maximum growth, the inorganic fertilizers are highly
preferred as the main source of plant’s nutrient elements;
however, it has use excessive (Adediran et al., 2004;
Naeem et al., 2006).
It has been known that especially the greencomponent plants respond positively to inorganic
fertilization, nevertheless, nitrogen implementation affects
the yield positively to some extent (Karaman et al.,
2012a).
Scientists, who are in search for a solution to polluted
natural soil and water resources as a result of the
excessive use of chemical fertilizers, have pointed out that
the use of organic fertilizers should be increased. Because
besides its advantages as fertilizer material and nutrient
source, organic fertilizers can also heal the quality
deterioration of soil and water resources caused by
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inorganic fertilizers. In recent years, the use of organic
fertilizers has been common especially in vegetable
cultivation (Adiloğlu et al., 2016).
Organic fertilizers have considerably been used in
plant cultivation in recent years. These fertilizers provide
significant improvement in plant yield and quality. In a
research conducted to investigate this (Doğru et al.,
2012), the effects of 50, 100, 200, 400 and 600 mg/kg
humic acid application to corn plant on its fresh and dry
weight, and the amount of soluble proteins are analyzed.
Significant increases in the biological characteristics of
the corn plant are observed after more than 200 mg/kg
dose of humic acid is applied.
According to the scientists, the results of scientific
researches indicate that humic acid application increases
the micronutrient availability depending on the chemical
interactions of humic substances in soil and regulates the
micronutrient absorption of plants (Karaman et al.,
2012b).
In this research, the effects of the increasing doses of
humic acid application on cress’s (Lepidium sativum L.)
some macro and micro nutrient element components have
been explored.

Figure 1 A general view from cress experiment (Original)
Table 1 Some chemical properties of humic acid (w/w)
used in experiment
Property
Value
pH
11-13
Organic matter %,
5
Total hümic +fulvic acid,%
12
Soluble in water K2O, %
3

Material and Methods
The experiment was carried out in November and
December, 2014, Tekirdag city (40°98' N, 27°48' E) using
high tunnel greenhouse covered by polyetilen (PE) with
UV additive, which belongs to Namık Kemal University,
Vocational School of Technical Sciences, Plant and
Animal Production Department. In the experiment,
organic cress seeds were used.
The experiment is designed according to the
randomized block design with 3 replicates. Plantation is
completed as 1.5 g/m2, 4 doses (1st dose: 0 mL/ m2, 2nd
dose: 8 mL/m2, 3rd dose: 16 mL/m2 and 4th dose: 24
mL/m2), and the humic acid application and plantation are
conducted simultaneously, because the vegetation period,
which is 30 days, is very short. 100 ppm N (NH4NO3
form) and 80 ppm P2O5 (KH2PO4 form) of solution is
applied to the plants with the plantation. The plants are
harvested 30 days after of seed sowing. Single harvest
was done in the experiment the general view of the
experiment is presented in the Figure 1.
Some chemical characteristics of humic acid which
has been used in the experiment and some chemical and
physical characteristics of the research area soil are
presented in the Table 1 and 2.
According to the Table 2, the experiment area soil is
identified as having neutral reaction, no salt, medium
lime, organic matter insufficiency, medium available
phosphorus content and exchangeable potassium, Mg and
available Fe, Cu, Zn and Mn content were sufficient.
The harvested plants are brought to the laboratory
immediately, plants were washed with distilled water two
times, they were dried in 65°C drying-oven till their
weight get stabilized, they were ground and prepared for
the analysis. Nitrogen content of the samples was done
with Kjeldahl method, and P, K, Ca, Mg, S, Fe, Cu, Zn
and Mn were determined by ICP-OES (Kacar and İnal
2010).

Table 2 Some chemical and physical characteristics of
experiment area soil.
Soil property
Analysis result
pH
6.75
EC x 106
156
Lime (CaCO3), %
6.20
Organic matter, %
1.10
Ca, %
0.73
P2O5, kg da-1
12.10
K2O, kg da-1
63.41
Mg, mg kg-1
320.60
Fe, mg kg-1
8.95
Cu, mg kg-1
1.43
Zn, mg kg-1
0.87
Mn, mg kg-1
10.72
Results and Discussion
The Effects of the Humic Acid Application on Cress
(Lepidium sativum L.) Plant Some Macro Nutrient
Element (N, P, K, Ca, Mg, S) Contents
The effects of the increasing doses of humic acid
application on cress’s some macro nutrient element
contents are given in the Table 3.
When Table 3 is examined, it can be observed
significant increases (5% degree) in N, P, K, Ca and S
contents of cress plant with humic acid applications.
However, even if the humic acid application provides an
increase in the plant’s Mg content, this increase is not
considered significant.
In a research of Fagbenro and Agboola (1993), which
is conducted by using teak plant (Tectona grandis L.) has
similar results with the research mentioned previously,
and significant increase is observed in N, P, K, Ca and
Mg components of teak with the increasing doses of
humic acid.
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Table 3 The effect of humic acid application on some macro element (N, P, K, Ca, Mg, S) contents of cress plant, %,*
Doses
N
P
K
Ca
Mg
S
I
5.52a
0.70a
6.85a
1.72a
0.13a
1.04a
II
5.54a
0.72a
7.00b
1.79a
0.14a
1.08a
b
b
c
b
a
III
5.93
0.78
7.37
1.90
0.15
1.09a
b
b
d
b
a
VI
6.04
0.82
7.67
2.01
0.15
1.17b
*: The values mean of three replications, **: each element was evaluated individually and values in the same column with different letters are
statistically significant at the level of 5%.

Table 4 The effect of humic acid application on some micro element (Fe, Cu, Zn, Mn) contents of cress plant, mg kg-1, *
Doses
Fe
Cu
Zn
Mn
I
89.86a
9.59a
59.50a
56.20a
II
90.65a
9.95b
63.93b
72.97b
b
c
c
III
102.31
10.59
65.53
74.40b
VI
102.17b
11.03d
67.67d
76.63c
*: The values mean of three replications, **: each element was evaluated individually and values in the same column with different letters are
statistically significant at the level of 5 %.

0 ml

0 ml

N
5,52

P
0,70

K
6,85

Ca
1,72

Mg
0,13

S
1,04

8 ml

5,54

0,72

7,00

1,79

0,14

1,08

16 ml

5,93

0,78

7,37

1,90

0,15

1,09

24 ml

6,04

0,82

7,67

2,01

0,15

1,17

Figure 2 The effect of humic acid application on some
macro element contents of cress plant
The effects of humic acid application on cress’s some
macro nutrient element contents are given in the Figure 2.
In a research (Çimrin et al., 2000), which is conducted
by using corn plant, significant increase is observed in the
K content of corn with the increasing doses of humic acid
application.
The Effects of the Humic Acid Application on Cress
(Lepidium sativum L.) Plant Some Micro Nutrient
Element (Fe, Cu, Zn, Mn) Contents
The effects of the increasing doses of humic acid
application on cress’s some micro nutrient element
contents are given in Table 4.
When Table 4 is examined, it can be observed
significant increases (5% degree) in Fe, Cu, Zn and Mn
contents of cress plant with humic acid applications.
In the experiment carried out by using tomato plant
under greenhouse conditions (David et al., 1994), 0, 640,
1280 and 2560 mg/L doses of humic acid are applied to
the plants. It has been proven that Fe, Cu, Zn and Mn
nutrition contents significantly increase with the
increasing doses of humic acid.
The effects of humic acid application on cress’s some
micro nutrient element contents are given in the Figure 3.
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Figure 3 The effect of humic acid application on some
micro element contents of cress plant
Conclusion
In this research which aims to investigate the effects
of the increasing doses of humic acid application on cress
plant’s some macro and micro nutrient element contents,
significant increases in cress’s N, P, K, Ca, Mg, S, Fe, Cu,
Zn and Mn nutrient elements have been identified
compared to the control group. According to the data’s,
the increasing doses of humic acid application provide the
increasing of cress plant’s some macro and micro nutrient
element contents. These increases have been considered
important with 5% statistical degree except for Mg
nutrient element.
On the other hand, organic fertilizers and soil
improvers, such as humic acid, have been commonly used
in agriculture in recent years. As a consequence, the
excessive and unconscious use of chemical fertilizers in
agriculture has caused serious problems in the quality of
agricultural products. Besides, most of the soils in our
country have insufficient organic matter (Adiloğu and
Sağlam, 2015; Adiloğlu and Karaman, 2015). The use of
organic materials in agriculture, such as leonardite, in
eliminating insufficiency of organic matter components
and maintaining the productivity of soils is highly needed.
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