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Abstract
Introduction

Sesame (Sesamum indicum L.) is amyoilseed crop grown for its edible oil in dry and semi-arid
conditions worldwide. Because of its minimal input requirements, it is a great crop to cultivate in
rotation with other crops. In,the context of irrigation planning and determining the optimal time
to cut-off irrigationVat the.end, of sesame cultivation in the Bushehr region, a major sesame
production hub, sthere has been“no research conducted on the available cultivars or newly
introduced lines.“Fhis studyshypothesises that by reducing water availability during non-critical
stages of‘drought tolerance{'it may be possible to enhance irrigation water productivity in existing
sesame cultivars andylines while maintaining seed and oil yields. To test this hypothesis, the
present researeh was‘designed and implemented.

Materials and Methods
The current experiment was carried out in 2022 and 2023 growing seasons at the Agricultural

and Natural Resources Research Center fields in Borazjan, Bushehr, Iran. The region is
characterized as hot and arid, and the average yearly precipitation (over a 30-yr period), which
occurs mostly during the autumn and winter months, is 250 mm for the site. This study
investigated the effect of different irrigation regimes—full irrigation (80 mm evaporation) and
low irrigation (160 mm evaporation)}—and the timing of irrigation cut-off on yield and yield
components, seed oil content, oil yield and irrigation water productivity in two sesame genotypes:
Dashtestan 2 cultivar and promising line number 7. The cut-off timings were as follows:
beginning of flowering, beginning of capsule formation, and mid-capsule formation. A split-split-
plot design was used, with irrigation regime as the main plot, irrigation cut-off timing as the sub-
plot, and genotype as the sub-sub-plot, arranged within a randomised complete block design with
three replications.


https://doi.org/10.22055/ppd.2024.47304.2185

Results and Discussion

As anticipated, the reduction in water availability under the low irrigation regime led to a
significant decrease in seed yield components across both genotypes. Results indicated that for
the two primary traits determining sesame seed yield—the number of capsules per plant and the
number of seeds per capsule—Iline number 7 outperformed Dashtestan 2 under full irrigation and
was less affected by reduced irrigation or earlier irrigation termination. Conversely, Dashtestan 2
had a superior thousand-seed weight. Overall, line number 7 showed a higher average yield than
Dashtestan 2 across irrigation treatments, and did not require irrigation beyond the early capsule-
formation stage to reach maximum seed vyield, leading to water saving of at least 600 cubic
metres per hectare without significant yield reduction. While the maximum irrigation water
productivity was similar for both genotypes, Dashtestan 2’s efficiency gains were due to lower
water use rather than increased yield, whereas line number 7 achieved bothwater savings and
satisfactory yield (733 kg per hectare) with early irrigation cut-off during capsule setting.
Although Dashtestan 2 exhibited up to 1.5% higher seed oil content, line number 7 yielded up to
24% more oil yield than Dashtestan 2.

Conclusion

In conclusion, replacing older sesame cultivars with new lines alongsideptimal irrigation
management can increase water productivity, reduce water consumption, and prevent yield
losses.

Key words: Irrigation management, Irrigation regime, OilVyield, Seed oil percentage, Time of
irrigation cut-off
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Table 1. Soil characteristics of study areas(Borazjan)

Organic matter  Total N K P Zn Fe pH EC Soil texture
Depth % (mg kg™ (dS m?)
(cm)
0-30 0.56 0.12 210 105 10.294 1.12W7.2 1.4 Sandy Loam
C— Precipitation (2022)
B2 | .ong term precipitation (10 years)
B Precipitation (2023)
—X— Average temperature (10 years)
5 - — &— Average temperature (2022) - 40
=== Average temperature (2023)
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Figure 1. The amount of monthly precipitation and temperature changes in growing seasons and long-term

average.



Table 2. Genotype properties

Dashtstan 2 cultivar Promising line number 7
Growth habit and branching Indeterminate and multi-branched Indeterminate and multi-branched
Pedigree pure line selection from Dashtestan Pure line selection from
landrace germplam (D.14*1S)(2822*ch)*(K-1*MDZ)(IS*NbN)
Breeding place Dashtestan, Bushehr province Dezful, Khuzestan province
Number of capsules per leaf axil 1 1

Maturity group” Late maturity (105 to 114 days) Late maturity (105 to 114 days)

Seed color Dark brown Light brown

*According to the Langham (2007) classification

Table 3. Amount of water used (m® ha) in different experimental treatments

B1 B2 B3 B1 B2 B3
Al 3003 3914 4620 Al 3101 4041 4688
Dashtstan 2 Promising line
cultivar number 7
A2 1396 2150 2619 A2 1402 2205 2680

Al: Fullirrigation; A2: Low irrigation. B1: Irrigation cut-off at the béginning of flowering ; B2: Irrigation cut-
off at the beginning of capsule formation ; B3:"Irrigation €ut-off atthe mid-capsule formation
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Table 4. Analysis of variance for the effects of different treatments on the measured traits

S.0.v df H SB CP SC SW SY IWP OP oY
Yr 1 7938 "™ 2.72™  4340™ 6170™  0.06™ 1959 ™ 0.001™  1.39™ 554 "
R(YT) 4 634 0.55 9.43 29.0 0.11 11391 0.007 1.90 3240
A 1 1339107° 3450°  62160° 152790 2765° 52500390 °  0.026™  77.40° 15051660
YrxA 1 7854™  20.06™  276™ 613™  7.19™  263392" 0.094™  0.22" 66797 "™
Error a 4 2342 0.35 275 54.8 0.03 2562 0.014 1.28 423
B 2 284" 2.72"™ 1237" 5360 ° 577" 1015976 ©  0.351°  42.92"  303337"
AxB 2 60" 0.17 "™ 71.3™ 80.5™  0.53™ 277817 " 0.019™  3.02™ 89949
YrxB 2 0.29™ 039™  443™ 128™  0.06™ 11966 ™ 0.017™  0.10™ 3277"™
Yrx AxB 2 31" 0.06™  70.0™ 8.98™  0.07™ 1573"™ 0.022%°  1.85™ 526"
Errorb 16 37 0.29 6.59 49.6 0.09 17235 0001 2.25 4951
C 1 133" 272" 274107 489™ 2627 25058100 . 0.020™ 21.86™  8082800"
AxC 1 76" 1.39™ 483 "™ 2.66™  0.02™ 16384 "™ 0:021™  3.64™ 1520 "™
BxC 2 191" 0.06 " 908" 20.6™  0.01™ 184481° 0355°  361™ 42535”"
AxBxC 2 0.10™ 072™  26.8™ 490™  0.05™ 83756 ™ 0.004™  1.64™ 11138"™
YrxC 1 321"™ 0.50 ™ 131" 70.1™  0.01™ (138858"™ 0.008™  1.39™ 34916 "™
YrxAxC 1 3.56™ 1.39™  2.35™ 102" 0.03% 30898 ™ 0.005™  0.22" 7623"™
YrxBxC 2 6.35™ 017"™  46.3™ 2.04™ (003" 9144 0.005™  0.85™ 1998"™
YrxAxBxC 2 87" 039"  223™ 2.12™  \0.06™ 5254 0.0027™  0.60™ 1530 "™
Errorc 24 30.95 0.27 21.47 45.67 0,09 15494 0.0018 1.54 4123
C.V.(%) 5.63 20.71 15.84 20.81 14.65 23.26 23.03 2.43 23.07

Yr: Year; R: Replication; A: Irrigation regime B: Irrigatiomcut-off time;\ C: Genotype; H: Height; SB: Number of Secondary Branch; CP: Number
of Capsule in Plant; SC: Number of Seed in Capsule; SW: 1000-Seed Weight; SY: Seed Yield; IWP: Irrigation Water Productivity; OP: Seed Oil
Percentage; OY: Oil Yield;

*, ** Significant at the 0.05, 0.01 probability,level, respectively, nsynon-significant

Table 5. Meamcaomparisons of treatments main effects on different measured traits.
Treatments H SB CP SC SW SY IWP OP oY

A AL, 1223 4a 39a 41a 271a 805a 0.17 a 52.1a 419a

A2 75b 2b 20b 24 b 1.47b 265 Db 0.21a 50.1b 133 b

B1 85b 2a 22 ¢C 27b 158 ¢ 309 ¢c 0.26 a 49.6 c 153 ¢

B B2 10la 2a 30b 34a 212b 584 b 0.21a 51.0b 298 b

B3 /100a 3a 36a 36a 2.56a 712 a 0.10b 52.1a 371a

C1 97 a 2a 26 b 32a 2.24b 476 b 0.17a 51.1a 243 b

C2 100a 3a 32a 33a 204a 59%4a 0.21a 50.8a 302 a
A: lIrrigation regime; B: Irrigation cut-off time; C: Genotype; Al: Full irrigation; A2: Low irrigation. B1: Irrigation cut-off
at the beginning of flowering; B2: Irrigation cut-off at the beginning of capsule formation; B3: Irrigation cut-off at the mid-
capsule formation. C1: Dashtestan 2 cultivar; C2: Promising line number 7. H: Height; SB: Number of Secondary Branch;
CP: Number of Capsule in Plant; SC: Number of Seed in Capsule; SW: 1000-Seed Weight; SY: Seed Yield; IWP: Irrigation

Water Productivity; OP: Seed Oil Percentage; OY: Qil Yield.
In each trait and for each treatment, means followed by the same letter are not significantly different (p <0.05).
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Figure 2. Slicing and mean comparing of irrigation cut-off time x genotype interaction effeét,in plant
height (left) and number of capsule in plant (right). In each genotype, means followed by‘the same letter
are not significantly different (p < 0.05). B1: Irrigation cut-off at the beginning of flowering ; B2:
Irrigation cut-off at the beginning of capsule formation ; B3: Irrigation cut-off at thesmid-capsule
formation.
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Figure 3. Slicing and“mean comparing of year xsifrigation regime x genotype interaction effect in number
of seed in capsule=In each genotype, means followed by the same letter are not significantly different (p <
0.05). Al: Full irrigation; A2: Low irrigation.
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Figure 4. Slicing and mean comparing of irrigation regime x irrigation cut-off time interaction effect in
seed yield. In each irrigation regime, means followed by the same letter are not significantly different (p <
0.05). B1: lIrrigation cut-off at the beginning of flowering ; B2: Irrigation cut-off at the beginning of
capsule formation ; B3: Irrigation cut-off at the mid-capsule formation.
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Figure 5. Slicing and mean comparing of irrigation cut-off time x genotype interaction effect inseed yield.
In each genotype, means followed by the same letter are not significantly different (p %0.05). B1:
Irrigation cut-off at the beginning of flowering ; B2: Irrigation cut-off-at the beginning of capsule

formation; B3: Irrigation cut-off at the mid-capsule formatien.
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Figure 6. Slicing and mean comparing of irrigation cut-off time x genotype interaction effect in‘irrigation
water productivity. In each genotype, means followed by the same letter are not significantly different (p <
0.05). B1: Irrigation cut-off at the beginning of flowering ; B2: Irrigation cut-off at'thedeginning of
capsule formation; B3: Irrigation cut-off at the mid-capsule fermations
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Figure 7. Slicing and mean,comparing of irrigation regime x irrigation cut-off time interaction effect in oil
yield. In each irrigation regime, means followed by'the same letter are not significantly different (p <0.05).
B1: Irrigation cut-eff at'the beginning of flowering ; B2: Irrigation cut-off at the beginning of capsule
formation,; B3: Irrigation cut-off at the mid-capsule formation.
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Figure 8. Slicing and mean comparing of irrigation cut-off time x genotype interaction effect in oil yield. In
each genotype, means followed by the same letter are not significantly different (p <0.05). B1: Irrigation
cut-off at the beginning of flowering ; B2: Irrigation cut-off at the beginning of capsule formation; B3:
Irrigation cut-off at the mid-capsule formation.
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