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Abstract

Introduction

Oilseed plants hold an important position among crops by providing the energy and calories
required by humans and animals. Sesame (Sesamum indicum L.), a member of the Pedaliaceae
family, is one of the oldest cultivated oilseed crops in the world, particularly thriving in tropical
and semi-tropical regions. Sesame seeds contain the highest oil content, holding special
significance due to their wide range of applications in food, medicine, and industry. In most
regions of Iran, effective irrigation management is crucial for summer crops, especially during
the summer. The susceptibility of crops to water scarcity varies across different phenological
stages, making precise irrigation practices essential for sustaining growth and maximizing yield.

Materials and Methods

This study aimed to investigate the impact of withholding irrigation at different phenological
stages on growth and yield traits of indehiscent sesame cultivars. The experiment was conducted
using a split-plot arrangement within a randomized complete block design with four replications
during the 2021-2022 growing season in the southern regions of Khuzestan province. The main
factor included three irrigation-limitation treatments; irrigation withheld from mid-flowering to
late flowering, from the end of flowering to physiological maturity, and from physiological
maturity to full maturity, and a control with no irrigation withholding. The sub-plot factor
consisted of three new commercial indehiscent sesame cultivars; Mohajer, Barekat, and
Chamran.

Results and Discussion

In the treatment where irrigation was withheld from physiological maturity to full maturity, the
Barekat cultivar exhibited the greatest plant height (87 cm) and the highest number of capsules
per plant (58). In contrast, the Chamran cultivar showed the lowest number of capsules per plant
(27) under irrigation withholding from the end of the flowering stage to physiological maturity.
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The average seed weight per capsule ranged from 0.12 g in the treatment where irrigation was
withheld from mid-flowering to late flowering to 0.30 g in the control treatment. Notably, the
maximum seed yield (1362 kg. ha™ 1) was achieved in the Chamran cultivar under irrigation
withholding from physiological maturity to full maturity, whereas the Barekat cultivar showed
the lowest seed yield (510 kg. ha™ 1) when irrigation was withheld from the end of flowering to
physiological maturity. The highest harvest index (28%) was also recorded in the Chamran
cultivar under irrigation withholding from the end of flowering to physiological maturity, while
the lowest harvest index (10%) observed in the Barekat cultivar under the same treatment. In
addition, the greatest seed oil content (53%) was also obtained in the Chamran cultivar under the
control treatment.

Conclusion

This cultivar has shown promising results in terms of growth, yield traits, and oil content under
the specified irrigation conditions, making it a suitable choice for cultivation in this region. The
findings indicate that under water-limited conditions, withholding irrigation at specific
phenological stages may not lead to a substantial reduction in sesame seed yield. This implies
that the potential for implementing strategic irrigation practices that optimize water use efficiency
without sacrificing yield performance. Given the climatic conditions of the southern regions of
Khuzestan Province, the indehiscent Chamran cultivar is recommended for cultivation. This
cultivar showed superior growth, yield attributes, and oil content under the evaluated irrigation
regimes, making it a suitable option for cultivation in this region.
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Table 1. Physical and chemical characteristics of the soil at the experimental site

Soil Organic Soil .

depth matter K P N pH EC texture Sand Silt Clay
em % mg. Kg”* - dsm?

0-30 119 206 803 0083 78 35 OOV s 2

SO (T s B ol Oloj 31 sk Ofme 9 Bloe 9 yiTus Sl Y Jguer
Table 2. Minimum and maximum temperatures and rainfall from planting to full maturity

Month Minimum temperature (°C) Maximum temperature (°C)  Precipitation (mm)
June 26 49.1 0
July 27.2 50.4 0
August 21.2 47.2 0
September 19.2 42.4 0
October 13 37.9 0
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Table 3. Dates of irrigation

Irrigation withholding from

Dates Control
of the flowering stage

Mid-flowering to the end

The end of the flowering stage
to physiological maturity

Physiological maturity
to full maturity

25 June 2022
3July 2022

14 July 2022
30 July 2022
14 August 2022

30 August 2022
14 September
2022

30 September N
2022

2 22 22 2 2|
< 2. 2 x 2 2 2 2|

2 2 2 =2 <2 2]
2 2 2 2 =2 2 2]

\/ X

V: lirrigation ¢ LT

x: Withholding irrigation
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Table 4. Variance analysis of investigated traits in different sesame cultivars under conditions of withholding irrigation

’\;?ZL%? Height of Number 1000- oil
df Plant b the first of Biological Seed Harvest
- ranches - seed A . percentag
S.0vV height in the capsule capsules yield weight yield index e
plant emergence  per plant g

Block 3 13" 0.722" 13" 17" 8056 ™ 0.097" 36™ 0111™ 127
mg;gg&% 3 12617 166" 1.021™ 433" 234330 04127 325" 25 2200”
Ea 9 32 0.611 4.021 46 10505 0.016 2.47 0.352 253
Cultivar (B) 2  266” 252" 101 707" 15813 ™ 0.042"  890™  215™ 5.05"™
AxB 6 185 1.24"™ 60™ 186" 19256 ™ 0.305" 2315 2.56" 63"
Eb 24 53 0.535 5.78 47 8581 0.017 5.67 0.79 5.67
CV (%) - 10.12 15.67 11.6 16.29 16.29 9.92 16.75 24.44 7.55

.g;@‘w):ai;_)@cluﬁ)bsm‘)b@m

G ot 3l ** %

™, *and **: Non significant, significant at 5% and 1% probability level, respectively.
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Figure 1. Interaction effects of irrigation withholding time and cultivar on plant height
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