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Extended abstract

Introduction

The availability of water resources is a limiting factor for agricultural irrigation worldwide. Arid and
semi-arid regions of the world are primarily characterized by water scarcity, which results in a decrease
in available water for irrigation and consequently leads to a reduction in crop production. Water stress
affects the phenological, morphological, and physiological processes of crops, resulting in reduced yield.
Optimal irrigation intervals can significantly enhance water productivity without significant yield loss.
This strategy can maximize crop water productivity in regions and seasons facing water scarcity. Our
study aimed to investigate how different irrigation intervals affect the morpho-phenological and
photosynthetic characteristics, as well as the yield, of new indehiscent sesame cultivars.

Materials and methods

To investigate the impact of different irrigation intervals on morpho-phenological, photosynthetic, and
yield of new indehiscent sesame cultivars, a field experiment was conducted. The experiment was set up
in a split-plot arrangement within a randomized complete block design with four replications in 2021-
2022. The experiment was conducted in Dezful, Iran. Main plots included three irrigation regimes
(irrigation after 8, 13, and 18 days), and subplots consisted of three indehiscent (Hamran, Mohajer,
Barkat) and one dehiscent (Shevin) sesame cultivars. Irrigation intervals were implemented during the
seedling establishment stage. The control treatment received adequate water every 8 days throughout
the experiment.

Results and discussion

There were notable differences in most traits between the various cultivars and irrigation intervals.
Different irrigation intervals significantly affected photosynthesis, morphological traits, and oil and
grain yields of sesame cultivars. Irrigation after 18 days resulted in a significant decrease in various
traits, including plant height, height of the first capsule, length of the capsule-bearing zone, days to
flowering, days to the emergence of the first capsule, stomatal conductance, photosynthetic rate,
transpiration rate, chlorophyll index, biomass yield, oil content, and both grain and oil yield across both
years of the study. In irrigation after 13 days, only minor differences were observed in most traits. The
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grain yield of all cultivars significantly decreased in irrigation after 18 days in 2021 and 2022, by 41%
and 22%, respectively, compared to irrigation after 8 days. Similarly, the oil yield reduced by 49% and
26%, respectively, compared to the irrigation after 8 days. There was genetic variation in grain and oil
yield across cultivars in response to irrigation intervals. Barkat and Mohajer cultivars, which showed the
lowest reduction in grain yield, demonstrated greater stability in grain yield under deficit irrigation
conditions compared to the Shevin cultivar, indicating seed-shattering resistance and a higher ability of
these cultivars to translocate photoassimilates to reproductive structures, thereby maintaining grain
yield.

Conclusion

Different irrigation intervals differently influenced the morpho-phenological and photosynthetic
characteristics, as well as yield traits, of new indehiscent sesame cultivars. Irrigation after 13 days
resulted in a slight decrease in grain and oil yield compared to the control, while saving approximately
28-31% of the available water. Therefore, irrigation intervals of 8 and 13 days are recommended, along
with the use of Barkat and Mohajer cultivars, as a suitable strategy to improve sustainable sesame
production in humid tropical areas.
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Table 6. Mean comparison of the effect of irrigation regimes and cultivars on morphophysiological traits of sesame

g gl owd JguS 4>l Jobo Slaijey calan
Plant height Length of capsule bearing zone  Stomatal conductance

Treatments Lyles  Jol Jlw p9s Jlw Jol Juw p9s Jlw Jol Juw P93 Jlw
Irrigation interval s, 90 cm mmol m?. s

8 days 395 A 1618 1218 1002 632 283+¢ 2873

13 days 395 Y 153@ 1172 932 602 2783 2814

18 days 395 VA 141° 107° 88" 592 254 P 255 P
Cultivars pB,l

Chamran ol oz 127¢ 107° 78° 582 283+¢ 276 %

Shevin (g 1812 135 972 622 2884 2894

Mohajer 2l 149° 109 ° 101¢ 612 256 ° 265°

Barkat oSy 150° 108" 992 602 260 ° 268 °




YV okl lawms, 4 BgSal aziS sz o)) (g0 ,Slee

(6 Figid «So5055808 )00 gl 2Ty (o)) 1] SKe g (g e

Table 6. Continued

alol.f Jgus

P gid s B s S L Gl n a3l
Photosynthetic rate  Transpiration rate  Greenness index Harvest index
Treatments Lilesd  JolJlw  peodls  JolJle  egoJlw ol Jle  peoJls  Jsldle  pgd Jl
Irrigation interval = (,Lal j98 -------mreeeeeme T T ——— Y --memmemm
8 days 395 A 53.7¢ 4562 131 1352 26.8% 284" 969% 11762
13 days 395 Y 50.1% 42.8% 108% 107° 279% 306?% 10.96° 12932
18 days 395 VA 46.1° 36.5° 0.88° 092° 251 29.6%* 9.15° 9.80°
Cultivars e
Chamran ol 5282 4262 1102 1.11% 254° 26.1° 1233® 1367°
Shevin e 46.9° 39.32 1.122 1.16° 3392 3412 530° 4.45°
Mohajer 2o  49.7% 4113 1.082 1.09% 243% 298P 11.61% 14.30°
Barkat sy 503% 4342 1052 1.09% 238" 281° 1040 13582

A S ire BT gl 0o y0 0 Jleist mhans po ialeT Jale 1o 5 ot o 10 Chio ya (sl S ie g > glyls sl il
Means followed by the same letters for each trait in each column and each experimental factor at 5% probability level did not

differ significantly.
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Fig. 1. Mean comparison of days to flowering for sesame cultivars under different levels of irrigation

interval in 2021
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Fig. 2. Mean comparison of days to flowering for sesame cultivars under different levels of irrigation

interval in 2022
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Fig. 3. Mean comparison of days to the first capsule emergence for sesame cultivars under different levels

of irrigation interval in 2022
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Table 4. Mean squares of photosynthetic traits of sesame as affected by cultivar and irrigation interval

Slaijey culun

woss }éuﬂ

Gy s

Stomatal Photosynthetic Transpiration f
s aolie ”r? conductance rgte rgte Greenness index
soy TTER S i epdle Jildle edle il psdle dsidle ess J
Block Sk 3 491™  110™ 141" 505"  0.12* 0.132" 12.43"  3.38™
ekl o ggae 489" 230" 344™ 07337 0.7617 34627 19.2°
Irrigation interval (1)
selglbs ¢ 600 349 107 723 0129 0079 1043  6.32
Erorr (a)
. ) 3 3138 1363 692" 387" 0.011™ 0.015™ 215™ 136"
Cultivar (C)
. L'J'i
| C“’”x‘s”" A 977" 389" 17.8™  156™ 0.043™ 0.028™ 10.97  6.93"™
X
EhAlks o7 391 484 2625 352  0.025 0.074 895 5.45
Erorr (b)
CV (%) & yosis sy 7.3 81 102 14.3 14.7 245 113 7.91

S syt NSao 10 O mlaws 10 o Sme 1 w0 ) mhans (o o Jmel®

*

ns: not significant; *and ** significant at 5% and 1% probability levels, respectively
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Fig. 4. Mean comparison of stomatal conductance for sesame cultivars under different levels of irrigation

interval in 2021
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Table 5. Mean squares of yield traits of sesame as affected by cultivar and irrigation interval

4z 40 ailo o Slos 0095 G § & ySlos Clld el
Ay olio 8ol Grain yield Biological yield Harvest index
SOV df Jol Jbo pso Jbo Jo Jb pso Jbo Js Jb pos Jo
ok 3 11401" 4220 27341142 1824807 ™ 12.9m 3.80m
Block
el 1096 344680 1438248527 2986137 37.8" 50.3"
Irrigation interval (1)
| glas
ool 6 30072 16980 10059061 203474 1.96 3.38
Erorr (a)
. = 3 660874™  504989™ 64281805 229310518 48.86" 266"
Cultivar (C)
w5y x skl 590 " . - " .
I« C 6 265552 43535 36622102 4932580 37.32 7.72"
X
Y 45641 19121 9565279 1395450 8.14 371
Erorr (b)
CV (%) &l puds sy 21.7 13.7 31.06 11.6 26.55 16.69
Table 5. Continued alol.f Jgus
R - 9y 9,5 des Ol B pao (5590 54
Olpdd @l g0l31 a0 Oil yield Water productivity
S.0.V df
Jsl Jl po> Jbo Jsl J po> Jbo
sk 3 2845M 1401 0.00048" 0.00001"
Block
ekl 2 368622" 89309" 0.0086™ 0.0315™
Irrigation interval (I)
kol s> 6 9394 4303 0.0010 0.0004
Erorr (a)
. ™) 3 165362™" 74040™ 0.0132™ 0.0153™
Cultivar (C)
w5y % Gkl 590 » .
I C 6 56756 7190™ 0.0042 0.0003 "
X
= sl 27 9637 4509 0.0014 0.0006
Erorr (b)
CV (%) Olypads oo 21.1 14.16 22.85 13.90

SO s g NSedo 10 O oy 1o o pme 1 o0 ) mhans (o o Seel®

*

ns: not significant; *and ** significant at 5% and 1% probability levels, respectively
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