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Abstract

Introduction

Sesame is one of the most important oil plants in the world, especially in arid and semi-arid
regions and is known as the queen of oil seeds. The high percentage of oil with the combination
of suitable fatty acids, medicinal properties and very low water requirement are the
characteristics of this oil plant. The main challenge for the lack of development of sesame
cultivation all over the world is seed shattering at the time of ripening. Many efforts have been
made to obtain non-shattering sesame cultivars with the characteristics of indehiscent capsule at
the ripening stage and resistance to seed loss. In this article, we introduce and evaluate the
agronomic characteristics of new indehiscent sesame cultivars named Barkat, Mohajer, Chamran
and Dezful.

Material and Methods

Indehiscent sesame cultivars with the proposed names of Barkat, Mohajer, Chamran and Dezful
have been improved during a breeding program at Shahid Chamran University of Ahvaz in
collaboration with Shahid Rajaei Agriculture Company. For registration and commercialization,

* Corresponding Author: Mohammad Reza Siahpoosh
E-mail: siahpoosh@scu.ac.ir

® © 2024 The Author(s). Published by Shahid Chamran University of Ahvaz. This is an open-access article distributed
@ under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which
BY

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://plantproduction.scu.ac.ir/
https://doi.org/10.22055/ppd.2024.46295.2149
https://www.orcid.org/0000- 0001-9187-8211
https://www.orcid.org/0000-0001-6987-0256
https://www.orcid.org/0009-0006-6084-6106
https://www.orcid.org/0000-0001-5110-860X
https://www.orcid.org/0000-0003-0913-0904
https://www.orcid.org/0000-0002-3639-8773

474
Plant Productions, 46(4), Winter, 2024

these cultivars were subjected to Distinctness, Uniformity and Stability (DUS) tests and
agricultural Value of Cultivation and Use (VCU) experiments under the supervision of the Seed
& Plant Certification and Registration Research Institute during the two cropping years 2022-
2023. In these experiments, new indehiscent sesame cultivars along with commercial cultivars of
dehiscent sesame named Oltan, Sardar and Shevin as control cultivars were evaluated in four
regions with different climatic conditions of Iran, including Dezful, Darab, Mughan and Gorgan
in the frame of complete blocks design with four replications. In addition, the mechanized
cultivation of four promising indehiscent sesame cultivars was performed separately in 100-
hectare fields in the Dezful region, and harvesting was done with a combine harvester.

Results and Discussion

The highest plant height was obtained in Barkat with an average of 144 cm and the lowest in
Chamran with 140 cm. The highest number of capsules per plant, with an average of 89.8 and the
highest number of seeds per capsule, with an average of 72.3, was observed in the Mohajer. The
thousand-seed weight was reported between 2.41 and 3.72 g in Dezful and Mohajer respectively.
A significant difference (P<0.01) was observed in the group comparison between indehiscent and
dehiscent (control) sesame cultivars, whilst dehiscent cultivars with an average of 1.05 tons per
hectare were completely superior to the control cultivars with 0.80 tons per hectare. The highest
average seed yield of cultivars in different regions during two years of experiment was obtained
with 1.08 tons per hectare in Barkat and Mohajer cultivars. In the mechanized harvesting of
indehiscent sesame cultivars with a combine harvester, the amount of seed loss was estimated to
be less than 2.8%. The evaluation of morphological traits showed that indehiscent sesame
cultivars had indeterminate growth habits and could produce 1-6 sub-branches per plant
depending on the genotype and plant density. The superiority of seed yield for all indehiscent
sesame cultivars was observed in compare with the control cultivars. The indehiscent sesame
cultivars had appropriate agronomic features and could increasing about 24% seed yield in
compare to control cultivars. This issue promises a significant increase in sesame production in
Iran.

Conclusion

Finally, Barkat, Mohajer, Chamran and Dezful sesame cultivars were introduced as the first
cultivars with resistance to seed shattering during ripening in the country. In addition to the
higher seed yield in compare to the control cultivars. These cultivars are able to be harvested
using a combine harvester in the mechanized systems at the time of full ripening. Ultimately, the
widespread use of these cultivars in the agricultural cultivation pattern of the country promises
food security in oil production and water consumption reduction in the stressful season of
summer.

Keywords: Distinctness, Grain yield, Mechanized harvesting, Uniformity and stability (DUS),
Value of cultivation (VCU)
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Table 2. Characters of indehiscent sesame cultivars based on DUS test (According to the guidelines

of IPGRI and NBPGR, 2004)

Nr. Characters

Status of expression in cultivars

Mohajer Chamran Dezful

Barkat
1 Plant: growth type indeterminate
2 Plant: number of branches medium
3 Plant: position of branches basal
4 Stem: number of nodes to first medium
flower
5 Stem: length medium
6 Leaf blade: length long
7 Leaf blade: width medium
8 Leaf blade: ratio length/width low
9 Flowering stem: number of more than
flowers per leaf axil one
10  Flower: main color of corolla pink

11 Flower: intensity of pink color on  dark
outer side of corolla

12 Capsule: number of carpels more than
two

13  Capsule: length medium

14 Capsule: color green

15  Capsule: dehiscence at ripening non-
shattering

16  Seed coat: color white

17  Time of beginning of flowering early

18  Time of maturity early

indeterminate  indeterminate  indeterminate

absent or few  many medium
along stem basal basal
medium medium medium
long medium medium
long long short
broad medium narrow
medium low low
more than more than more than
one one one
pink pink pink
light dark light
more than more than more than
two two two
long medium medium
green green green
non- non- non-
shattering shattering shattering
white yellowish white
brown
medium early early
medium early early
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Table 3. Combine analysis of variance for different traits during two years and four locations

S.0.vV df Plant Height of Days to No. of No.of seed  Weight Seed
height st.bc-)f first ripening capsule per  per capsule  of 1000 Yield
branches capsule plant seed
oer plant from the
ground
Year (Y) 1 813.97ns 743ns 131532ns  189.45ns 6388.78 ns 586.64 ns 0.11ns 0.41ns
Location (L) 3 46998.93ns 36.22ns 10857.98ns 2877.92ns 117126.46*  5890.11ns 5.72** 8.29**
Y*L 3 13521.87** 10.16**  1863.94** 339.92** 2881.56** 850.36** 0.04ns 0.19**
Rep (Y*L) 24 143.03 0.18 49.29 1.27 60.00 23.64 0.02 0.04
Variety (C) 6 2667.23**  21.28**  6779.46**  1123.22**  1422.53** 613.35** 0.39** 0.77**
c*Y 6 385.52ns 0.30 ns 33.40ns 225.44 ns 441.41 ns 123.07 ns 0.07 ns 0.09 ns
C*L 18  1488.80**  1.37** 557.12** 349.06** 2528.03** 469.72** 0.30** 0.53**
C*Y*L 18 295.09** 0.49** 34.81ns 181.86** 472.19** 113.91** 0.04** 0.06**
Error 144 78.51 0.12 37.77 111 84.79 30.74 0.02 0.02
CV (%) 5.93 17.60 9.45 8.81 11.19 8.27 5.31 16.80
Group Comparison 1  13770.48** 0.364ns 37364.76**  990.86** 179.31ns 2940.73**  0.006ns  3.118**

i Comparison between group of dehiscent and group of indehiscent sesame cultivars; * & ** shows significant difference at 0.05 and 0.01

probability level respectively; ns: Non-significant
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Table 4. Mean comparison for interaction effect of variety in place for different traits

Height of
. . Pl_a nt '\iﬂb?f E:Z%I:Jrlsg Days to No. of No. of seed Weight of .
Location Cultivars h(ilrgnr)]t branches from the ripening capsule per' capsule 1000 seed SeedY!fId
per plant ground per plant © (Tha™)
(cm)
Barakat 156fgh 2.25def 67.46fg 120.8fg 88.14f 78.72a-d 2.71cdefg 1.58a
Chamran | 160efg 2.25def 61.98gh 122.1ef 88.18f 83.48ab 2.78cde 1.41abc
Mohajer | 164 def 1.00g 64.16fgh  119.8g 93.39%f 79.35a-d 3.06ab 1.45abc
Gorgan Dezful 165def 2.25def  77.38de 118.2h 72.63g 77.77b-e 2.82cd 1.13def
Oltan 171cde 3.00bc 89.26bc 122.6de 103.75de 69.29-i 3.20a 1.00efg
Sardar 181bc 1.75f 91.15abc  122.0ef 95.83ef 54.70mn 2.53fg 0.88fgh
Shwin 148ghi 1.00g 88.69bc 133.5b 86.66f 58.17K-n 2.84hc 0.58ij
Barakat 1020 3.53a 38.38k 122.0ef 62.25gh 86.88a 2.89bc 1.21cde
Chamran | 110no 2.58¢cd 36.38k 120.59 56.25h 83.13abc  2.90bc 1.45abc
Mohajer | 109n0 1.88ef 36.13k 122.0ef 67.38gh 74.25¢-g 2.89hc 1.43abc
Mughan Dezful 112mno  3.44ab 41.50k 132.1b 97.00ef 75.88b-f 2.76cde 1.54ab
Oltan 117mno 3.80a 60.88ghi 122.5def 69.00gh 71.00d-i 3.04ab 1.42abc
Sardar 121Imn 3.49ab 58.38ghi  120.2g 89.00f 67.13f-j 2.56efg 1.09def
Shwin 116mno  2.08def  65.75fgh  133.3b 57.13h 69.256-i 2.73cdef 0.65hi
Barakat 145hij 2.13def  72.25ef 127.5¢ 115.00cd  63.13i-m  2.50g 0.37j
Chamran | 133jkl 2.13def  39.00k 121.5efg 152.00b 65.88g-k  2.60defgy 0.39j
Mohajer | 125kim 1.00g 46.00jk 126.0¢c 170.00a 65.13h-1 2.70cdefg  0.39j
Darab Dezful 134ijkl 2.38de 45.00jk 121.5efg 156.25b 73.63d-h 2.10hij 0.34j
Oltan 180bc 3.75a 65.13fgh  99.0I 96.75¢f 63.50i-m  2.30h 0.40j
Sardar 142ij 1.00g 61.25ghi  124.0d 123.13c 79.88a-d 2.60defg 0.32j
Shwin 138ijk 1.00g 84.13cd 135.5a 161.88ab  70.88d-i 2.20hij 0.54ij
Barakat 177cd 2.00ef 63.38fgh  104.0k 25.75i 59.13j-n 2.22hi 1.15de
Chamran | 157efgh  1.00g 56.00hi 104.0k 29.25i 56.88Imn  2.20hij 1.06d-g
Mohajer | 176cd 0.00h 64.13fgh  104.0k 28.50i 53.13n0 2.11hij 1.00efg
Dezful Dezful 157e-h 2.00ef 52.13ij 99.0l 27.13i 45.880p 1.99j 0.83gh
Oltan 191b 2.00ef 95.50ab 111.0j 27.00i 55.50mn 2.19hij 1.01efg
Sardar 180bc 0.00h 100.25a 114.0i 25.75i 43.13p 2.04ij 0.50ij
Shwin 217a 0.00h 98.75a 127.0c 39.25i 51.38nop  2.57efg 1.29bcd

The same letters in each column shows no significant difference (P<0.01) between the means
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Figure 1. Mean comparison of sesame cultivars in terms of different traits (Indehiscent sesame
cultivars are shown in black and control cultivars are shown in gray)
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Figure 2. Mean comparison of cultivars in terms of
seed oil and protein percentage (The control
cultivar was Shevin and is shown in gray)
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