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Revised: 2024/04/14 Introduction: This research was conducted to test the use of Iron
Accepted: 2023/08/24 slag without and with the combination of biochar and
vermicompost under drought-stress conditions on coriander
plants.

Methods: The experiment was conducted as a factorial based on a
completely randomized design. The first factor included drought
stress in 2 levels, and the second included fertilizer treatments in 7.
Findings: The results showed that the drought stress of 50% of the
agricultural capacity caused a decrease in the fresh weight of shoot
by 35%, fresh weight of roots (25%), chlorophyll a (29%), and
chlorophyll b (25%), and total chlorophyll (26%), essential oil
yield. (42%), phosphorus (39%), potassium (18%), magnesium
(26%), Iron (40%), and an increase in malondialdehyde (34%)
compared to the treatment. The treatments of different fertilizer
sources increased shoot weight, root weight, chlorophyll content,
relative leaf water content, essential oil yield, and leaf elements and
decreased malondialdehyde and ion leakage. Based on the results
of Iron slag treatment, especially in combination with
vermicompost, it had an essential role in increasing plant yield
under stress conditions. The correlation results between the traits
showed that the yield of essential oil with shoot fresh weight (0.98),
root fresh weight (0.87), chlorophyll (0.94), relative leaf water
content (0.91), leaf phosphorus (95.0) 0), leaf potassium (0.86), leaf
magnesium (0.92) and leaf Iron (0.83) had a positive and significant
correlation with malondialdehyde (-0.93) and ion leakage (70) -0/)
had a negative and significant correlation.
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Extended Abstract

Introduction

Drought is a multidimensional stress that
affects plants at different organizational
levels morphologically and physiologically.
Drought stress causes significant changes in
the secondary metabolites of plants. One
way to increase plants' resistance to stress is
to use vermicompost and, recently, biochar.
Using Iron slag as organic source rich in
important nutrients helps plants. In organic
agriculture, the use of this fertilizer can
improve soil properties, provide nutrients,
reduce the use of chemical fertilizers, and
recycle industrial waste materials. This
helps to preserve the environment, promote
the production of organic products, and
improve the health of the soil. Optimal use of
Iron slag can support organic and
sustainable  agriculture = development.
Therefore, a pot experiment was
meticulously designed and executed on
coriander plants subjected to various water
stress treatments. The aim was to a)
comprehensively understand the effects of
water stress on different parameters of
coriander plants, seeds, and oil, as well as
their water consumption efficiency, and b) to
investigate the potential of Iron slag
fertilizers in combination with biochar, and
vermicompost to enhance coriander's
tolerance to water stress. The study also
sought to establish a threshold value for
water stress and yield reduction per unit of
water stress in semi-arid weather
conditions.

Materials and Methods

This experiment aims to investigate the
effect of Iron slag alone and in combination
with biochar and vermicompost in drought
stress conditions on coriander plants in
greenhouse conditions with a photoperiod
of 16 hours of light and 8 hours of darkness,
relative humidity of 65 to 80%, maximum
temperature 29 and minimum temperature
of 15 degrees Celsius was done in Tehran.
Coriander seeds (provided by Pakan Seed
Company) were disinfected and planted in 3-
liter pots. The present experiment was

conducted as a factorial based on a
completely randomized design. The first
factor includes drought stress at 2 levels
(100 and 50% of the agricultural capacity of
the soil), and the second factor includes
fertilizer treatments at seven levels
including control, Iron slag (3 and 6% by
volume of the pot), vermicompost (10% by
weight and volume of the pot), biochar (4%
by volume of the pot) and Iron slag
composition (3% by volume) along with
vermicompost and biochar. A total of 102
pots were selected by applying 14
experimental treatments in 3 repetitions
and 2 observations. Iron slag was obtained
from the reputable Pasargad Alloy Steel
Complex, and vermicompost was obtained
from the trusted Turan Biotechnology
Company.

Findings

Using mineral and organic fertilizers such as
Iron slag, biochar, and vermicompost can
positively  affect the growth and
development of plants and increase their
weight. These fertilizers contain nutritional
compounds needed by plants, including
minerals, acids, and enzymes, which can
have multiple effects on the biochemical
activities of plants. Among them are slow-
compacting fertilizers rich in minerals such
as Iron, calcium, manganese, zinc, and
copper. These minerals have a positive effect
on the production of chlorophyll, root
microbial growth, and absorption of
nutrients by the plant, which leads to an
increase in plant weight. Also, Iron slag can
help improve soil structure and increase
plant respiration. Using Iron slag, biochar,
and vermicompost fertilizers can help
increase the relative water content of leaves
and the relative content of nutrients,
including vitamin A (photophores) in plants.
These fertilizers have positive effects on the
biochemical pathways of plants, which lead
to an increase in the relative water content
of leaves and improve the quality and
content of plant nutrients. Iron slag contains
a large amount of minerals such as Iron,
calcium, manganese, and copper, which help
to improve the soil structure, increase the
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absorption of water and nutrients by the
plant, and improve the activity of various
enzymes in the plant. These mineral factors
can facilitate the improvement of vitamin A
production and storage in plants, thus
increasing the relative water content of
leaves.

Discussion

The general results of this research showed
that In addition to the fact that drought
stress at 50% of crop capacity caused
significant changes in many biochemical
traits, a significant decrease in growth,
photosynthetic content, and plant water was
reported at 50% of crop capacity compared
to the control. Finally, Iron slag treatment,
especially in combination with
vermicompost, was necessary in increasing
plant yield under stress conditions. This
treatment can compensate for a
considerable part of the adverse effects of
stress in coriander plants.

Conclusion

According to the present research results, it
is possible to propose the commercialization
of this product in combination with high-
quality products. Also, to make this fertilizer
more generalizable for the size of
agricultural products, considering the
critical role of Iron slag in combination with
vermicompost and biochar in modulating
stress, the effect of its different levels from 2
to 10 percent by volume should be
investigated in drought stress conditions.
Considering the critical results of Iron slag
treatments in combination with
vermicompost and biochar in the present
research, additional investigation should be
done in the conditions of other
environmental stresses such as salinity and
cold.
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