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The aim of the current research is to evaluate tillage and fertilization methods on yield, sesame plant with the
impact of water stress conditions in order to provide suitable solutions to maintain its yield (2022-2023). The
experiment was performed as a split plot in the form of a randomized complete block design with three
replications. The main factors included three tillage methods (no tillage, low tillage and conventional tillage),
the sub-factor of two irrigation levels (normal and low irrigation) and the sub-factor of four fertilization
methods (no fertilizer, nitrogen fertilizer, vermicompost and combination of nitrogen and vermicompost).
The results showed that the reactions of the traits to water deficit stress were different in different
combinations of fertilizers and tillage. In 2022, the reduction of grain yield in different treatments ranged
from 14.3% (low tillage with combined nitrogen fertilizer and vermicompost) to 23% (conventional tillage
without fertilizer). Photosynthesis showed a decrease between 13.2% (low tillage with integrated fertilizer)
and 24% (conventional tillage without fertilizer). The relative content of leaf water decreased between 8.9%
(low tillage with integrated fertilizer) and 12% (conventional tillage without fertilizer). In 2023, the decrease
in grain yield was between 9.8% (low tillage with integrated fertilizer) and 20% (conventional tillage without
fertilizer). Photosynthesis decreased between 12.7% (low tillage with combined fertilizer) and 23%
(conventional tillage without fertilizer). Transpiration in different treatments decreased between 17.0% (low
tillage with integrated fertilizer) and 29% (conventional tillage without fertilizer). The non-enzymatic
antioxidants including anthocyanin (24-28%), total phenol (18-21%) and alkaloid (16-19%) showed the
highest increase in fertilizer treatments, especially in low tillage with combined fertilizer. In both years, the
least negative effect was observed in the low tillage treatment with combined nitrogen fertilizer and
vermicompost and the highest negative effect was observed in the conventional tillage treatment without
fertilizer. Treatments without tillage and treatments with separate application of nitrogen fertilizer or
vermicompost showed moderate results. Based on the results of this two-year study, the use of low-tillage
method along with the combined application of nitrogen fertilizer and vermicompost is recommended for
managing sesame fields in water-limited conditions. This method can significantly reduce the negative effects
of drought stress on the yield, physiological and biochemical characteristics of sesame, as well as soil
characteristics.
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Introduction

Sesame is one of the oldest and most
important oil plants, which has a special
importance in the world's agricultural
production due to its high nutritional value
and diverse applications in the food,
pharmaceutical and cosmetic industries. This
plant is a rich source of oil (contains about
50% oil) and protein (contains about 25%
protein) and due to the presence of natural
antioxidants such as sesamol and sesamulin,
its oil has high stability. In addition, sesame
contains important minerals such as calcium,
iron, magnesium and zinc, which play an
important role in human nutrition. In addition
to production and economic challenges,
attention to the environmental aspects of
sesame cultivation has become increasingly
important. Traditional agricultural methods,
especially the indiscriminate use of chemical
fertilizers and pesticides, can have devastating
effects on natural ecosystems, water and soil
guality, and biodiversity. Studies show that
the unbalanced use of chemical fertilizers in
sesame fields can lead to groundwater
pollution, soil acidification, and a decrease in
the activity of beneficial soil microorganisms.
In Iran, sesame has been considered as one of
the strategic products in agricultural
development programs. According to the

Methodology

This research was conducted during two
consecutive agricultural years (2022-2023) in
the research farm of the Faculty of Agriculture
of Islamic Azad University located in Karaj
city with latitude 35 degrees 59 minutes north
and longitude 50 degrees 75 minutes east and
an altitude of 1313 meters above sea level.
Became the average annual rainfall of the
region is 244 mm and the average annual
temperature is 14.3 degrees Celsius. Rainfall
distribution is irregular throughout the year
and the most rains occur in autumn and winter.
The average annual maximum temperature is

Results and Discussion
In general, the results of this research during
two years of testing and in both normal and

statistics of the Ministry of Agricultural Jihad,
the area under sesame cultivation in the crop
year 2022-2023 was about 42 thousand
hectares, which resulted in the production of
approximately 28 thousand tons of crops.
However, the average yield of sesame in Iran
(about 670 kg/ha) is lower compared to the
world average (about 1000 kg/ha). This
performance gap is caused by several
challenges that Iranian farmers are facing.
According to the mentioned contents, it seems
that the combination of tillage protection
methods with the integrated nutrition system
based on the use of organic materials such as
vermicompost along with chemical fertilizers
can be a suitable strategy to increase the
tolerance capacity of sesame to drought stress
and improve the performance of this valuable
plant in limited conditions. are water
resources, it is expected that these methods of
agricultural management of soil and nutrition,
by improving the structure and fertility of the
soil, increasing the moisture reserve,
facilitating the absorption of water and
nutrients and strengthening the root growth,
will provide the conditions for better
adaptation of the sesame plant to drought
stress.

21.7 degrees Celsius and the average annual
minimum temperature is 6.9 degrees Celsius.
The average annual relative humidity is 55%
and the average annual sunny hours is 2864
hours. According to Dumarten classification,
the climate of the region is semi-arid and cold.
The soil of the test site had a clay loam texture
(35% clay, 40% silt and 25% sand) with an
acidity of 7.8 and an electrical conductivity of
1.2 decisiemens/meter. The amount of soil
organic carbon was 0.85%, total nitrogen was
0.09%, absorbable phosphorus was 8.5 mg/kg
and absorbable potassium was 220 mg/kg.

low irrigation conditions showed that the no-
tillage system in combination with the
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combined application of nitrogen fertilizer
and vermicompost significantly increased the
amount of total chlorophyll in the sesame
plant. On the other hand, the conventional
tillage method without the use of any fertilizer
had the lowest amount of total chlorophyll
regardless of the year and humidity
conditions. These findings indicate that
removing or reducing the intensity of tillage
along with the combined use of organic and
chemical fertilizers, by improving the plant's
growth conditions, causes a significant

Conclusion

In general, the results of this research
during two years of testing and in both normal
and low irrigation conditions showed that the
no-tillage system in combination with the
integrated application of nitrogen fertilizer
and vermicompost significantly increased the
soil moisture content. On the other hand, the
conventional tillage method without the use of
any fertilizer had the lowest amount of soil
moisture, regardless of the year and moisture
conditions. These findings indicate that the
removal of tillage operations and the
combined use of organic and chemical
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