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amino acids on the quantitative and
gualitative yield of Qori oriandrum sativum L.)

Abstract
To improve the efficiency of water and nutrient abs@pti enhance the quantity and quality of crop yield, various
growth stimulants, such as humic acid a i i i ilized. This study investigates the effects of humic acid and amino

acids on the quantitative (Coriandrum sativum L.) in a farm located in Deh Delian village,
Hamadan city, during them] Igned as a factorial study based on a randomized complete design with
three replications. The two fal umic acid applied at three concentrations (control—no humic acid, 2 and 4 per liter)
and amino acids applied at three conegnt ontrol—no amino acids, 2 and 4 per liter). The results indicated that both humic acid
and amino acid tregtments signifi most coriander traits. The highest values for the number of stems (8.22), shoot length
(41.22 cm), root fre! y weight (3.24 g) and root volume (10.33 cm®), one-thousand-seed weight (10.30 g), and
relative water content ed from the 4 per liter amino acid and 4 per liter humic acid treatment, and the lowest values
observed in the control gr
treatment, while the shortest th occurred in the control. The highest seed yield (111.33 g) was found in the 4 per liter amino acid
ent, with the lowest yield in the control. The highest percentage of essential oil was obtained when using

er amino acid (4 per liter) or humic acid (4 per liter) alone, while the lowest essential oil content (0.36 %)

(2.69 mgg™?) and bt (4.19 mggt) values found in the control and 4 per liter amino acid and 4 per liter humic acid treatments,
respectively. Therefote, the combined application of humic acid and amino acids significantly enhances the quantity and quality of
coriander yield, and foliar spraying with these substances is economically justifiable.

Key words: Chlorophyll, Root yield , Essential oil, Medicinal plant

Introductio

In the era of modern agriculture, the area of arable land has decreased due to various factors such as drought, increased soil salinity, and
urban expansion. With rising demand for food production, increasing yield per unit area has become a key priority for planners and
producers. Among the widely used organic sources that act as biostimulants and significantly boost yield per unit area are amino acids.
These substances promote plant growth and activity, and in addition to being a rich source of nitrogen and carbon, they directly and
indirectly mitigate the effects of environmental stresses . Another popular growth stimulant among farmers is humic acid. Humic acid



plays a critical role in enhancing nutrient absorption by strengthening root structures, thus improving the plant's resistance to
environmental stresses. Moreover, using humic acid as a foliar spray in combination with other fertilizers, especially pesticides, enhances
their effectiveness. For these reasons, the present study was conducted with the following objectives:

1. Investigating the effect of humic acid on the quantitative and qualitative growth of the medicinal plant coriander.

2. Investigating the effect of amino acids on the quantitative and qualitative growth and yield of the medicinal plant coriander.

3. Investigating the interactive effect of amino acids and humic acid on the quantitative and qualitative growth and yield of the

medicinal plant coriander

Method
The research was conducted in April 2024 in Hamedan County, Deh Delian Village, located at an east longitude of 47 to 49 degrees, a
north latitude of 33 to 35 degrees, and an altitude of 1820 meters above sea level. The study was carried out as a field cultivation
experiment using a factorial design based on a randomized complete design, with three replications. Disturbed s ples were collected
from a depth of 0-30 cm, air-dried, and passed through a 2 mm sieve to determine the chemical and physical PIQP After preparing
the field and applying nutrient fertilizers based on soil test recommendations, 30 coriander seeds were
during the first week of Farvardin 1403 AH. Irrigation was carried out on average once every four days. e, 15 strong
and healthy plants were selected in each plot, while the weak plants were removed. i Ar sprays at
three stages: four-leaf, stemming, and flowering. Each of the humic acid and am :J@bntrol (no
treatment), 2 per liter concentration, and 4 per liter concentration. At the end of the cu i ots of the
plants were harvested separately, and their desired traits were measured.
Results and Discussion
Amino acid and humic acid spraying, as well as their interaction effects, were significant
improved the number of stems per plant, the length and dry weight of the shoot, root dryQei
weight, relative leaf water content, and coriander essential 0|I ontent. Hﬁ

Am“d application

unit aN@@, thousand seed
ber of stems per plant,
nit area, thousand seed

also significant and positive on the number of stems per plant, len the shoot, fresh weight, dry weight and root
volume, grain yield per unit area, thousand seed weight, relative leaf coriander essential oil percentage. The highest
values for these traits were observed in the amino acid and humic acid tre per liter, while the lowest values were recorded in
the control treatment. The effect of amino acid and i , eir interaction, on total chlorophyll content was also
significant. As the concentrations of amino acids and ed, total chlorophyll content also increased, with the highest and
lowest values, similar to most other traits, observed -humic acid 4 per liter treatment and the control treatment,
respectively. At low and medium levels of amino acid a! interaction significantly enhanced the percentage of essential
oil. However, at higher concentrations of each factor, the application of the second factor, as the highest percentage
of essential oil was achieved witig@ither amino aci ne at high concentrations (4 per liter). When using amino
acids and humic acid, the purpose ned

A- For the extraction and medicin s recommended to use either amino acid or humic acid at high
concentrations (4 per liter). Itaneously at lower concentrations, it is advisable to use equal
concentrations at the averaie )

B- If the purpose of cori* igtion i consume the cilantro, either raw or cooked, it is recommended to use high levels of
both amino acids and humic a i
riander seeds, an average level of humic acid (2 per liter) and a high level of amino acid
st seed yield per unit area.

D- Finally, if corl i reas with limited water resources, high water efficiency can be achieved by using the highest
levels of both amino aci ds (4 per liter) simultaneously. In these conditions, maximum rooting and subsequent absorption
of water and nutrlents oceur, a significant increase in yield and improved water use efficiency

riment and measurements. M. KH. analysed and wrote the draft . Other colleagues collaborated on the
research as co thors have read and agreed to the published version of the manuscript.
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