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Introduction

Sesame, with the scientific name Sesamum indicum L., is a member of the Pedaliaceae family. It is one of the
oldest and most popular oilseeds known in the world and has the highest oil and seed protein content among
oilseed plants. This plant is typically cultivated as a drought-resistant plant in arid and semi-arid regions,
however, there have been reports of a significant effect of deficit irrigation on sesame yield and a decrease in the
number of capsules per plant, number of seeds per plant, thousand-seed weight, grain yield, and biological yield
under drought stress compared to full irrigation. Plants are constantly exposed to various stresses, and drought
stress is the most important factor limiting crop yield in many parts of the world. Given that most of Iran's oil
needs are imported and the limited water resources, the development of water-resistant oilseed crops is essential.
The application of micronutrients through foliar application can improve plant growth under stress conditions.
Among the micronutrients, Fe is particularly important for many metabolic activities in plants; therefore, plants
require sufficient amounts of this element to continue their growth. Fe deficiency causes a significant reduction
in the yield and quality of the crop. Salicylic acid is a plant regulator that is effective in increasing plant
tolerance to stresses such as drought and plays a fundamental role in regulating plant physiological processes.
Increased germination, induction of flowering, improved growth and development, increased yield and fruit
yield, inhibition of ethylene synthesis, and effects on plant activities including stomatal opening and closing,
water relations, membrane stability, nutrient absorption, and activation of disease resistance factors are some of
the cases attributed to the use of salicylic acid. Given Iran's arid and semi-arid climate, and the importance of
sesame as a valuable crop in tropical and subtropical regions with wide applications in the food and cosmetic
industries, this study aimed to investigate the effects of foliar application of iron (Fe) and salicylic acid on the
growth and yield of sesame under deficit irrigation conditions. Despite the significance of ecological approaches,
limited research has addressed drought stress mitigation in sesame cultivation using such inputs.

Materials and Methods

In order to investigate the response of sesame to drought stress, and especially the effect of foliar spraying
with iron and salicylic acid, an experiment was conducted as a factorial split-plot based on a randomized
complete block design with three replications at the research farm of the Faculty of Agriculture, Gonabad
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University in 2020-2021. Three different irrigation levels (full irrigation, cut-off irrigation at the podding stage,
and cut-off irrigation at the flowering stage) were applied to the main plots and a factorial combination of foliar
spraying and non-foliar spraying of salicylic acid and Fe (iron) was applied to the subplots. At the end of the
growing season, with the beginning of the seed ripening stage and the drying of the plant's aerial parts, plants of
0.1 m from each experimental plot were randomly selected and traits such as plant height, shoot dry weight,
number of pods per plant, number of seeds per pod, number of seeds per plant, seed weight per plant, and 1,000-
seed weight were measured. To determine the seed yield, biological yield, and harvest index, after removing the
marginal effect, plants from the entire experimental plot were harvested and their total and seed weights were
determined. Data analysis of variance (ANOVA) and graphing were performed using Ver. SAS 9.4 and MS
Excel Ver. 11 and comparison of treatment means was performed using Duncan's multiple range test at a
probability level of 5%.

Results and Discussion

The maximum plant height was observed under the combined application of salicylic acid and Fe with full
irrigation (82.6 cm), while the minimum plant height was recorded in the treatment without salicylic acid and Fe
application under cut-off irrigation at the flowering stage (42.6 cm). The highest number of seeds per capsule
was obtained in the treatment with combined foliar application of salicylic acid and Fe under cut-off irrigation at
the podding stage (56.6), whereas the lowest value for this trait was observed in the absence of salicylic acid and
Fe application under cut-off irrigation at the flowering stage (22.7 seeds per capsule). Cut-off irrigation at the
podding and flowering stages led to a reduction in seed yield by 39% and 55%, respectively, compared to full
irrigation. Foliar application of iron increased seed yield by 18% compared to the non-application of Fe. The
treatment involving cut-off irrigation at the podding stage, combined foliar application of salicylic acid and Fe,
and separate foliar application of salicylic acid and Fe increased the harvest index by 16%, 7%, and 6%,
respectively, compared to the non-application of foliar treatments.

Conclusion

In general, it appears that foliar application of 1 mM salicylic acid and 5 in 1000 Fe mitigated the adverse
effects of cut-off irrigation at podding and flowering stages in sesame.
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Table 3- Analysis of variance of some growth characteristics and yield in sesame effected by irrigation treatments and Fe and
salicylic acid spraying

HKEY)

> Aild dlaxs .
S 05 3 oS 7 oasle
2P wg el J v &15 5 Shos
Oyt palie I Kt ; ) Jgnss JS 5 Ses s
)SMZ 5 &3 Plant ¥ &y Number of Seed Total yield ol
o df height Plantdry  Number of seed in per yield Harvest
weight capsule capsule index
per Plant
Sob
Block 2 48.68™ 128.36" 125.79" 45.66™ 96773.01"™  1785132.78™ 0.29™
Ll - - - * - - -
Irr;;ia‘{ion 2 521.99 3885.36 4673.36 247.89 3600789.13"  17263124.74 319.53
| clas
I\;I;;'éni or 4 104.94 30.69 56.89 55.51 194194.10 3391967.24 0.05
| r
Sl A o - o - e
saliylic acid 1 718.53 367.36 840.96 1238.64 296552.85"  3357140.12"  15.08
¥ 1 Hx Hoxk *k * ek
;: 1 1429.26 684.69 1768.62 116.76"™ 498388.93 3351516.60™  16.40
Sabdls spusbe gyl
Irrigationxsalicylic 2 133.12"  216.19" 214.18™ 168.09™ 72366.15"™  868450.14" 2.98™
acid
L)’miXLS)L‘;‘ n n n n * n *k
\igation x Fe 2 40.07™ 71.02" 52.63" 125.64" 291375.28 3621879.34" 0.65
X Sl Al . -
sﬁ izy“"c"a‘(': y j:;e 1 140.68 8.02" 143.98"™ 31.79" 101963.13"  3931560.89™ 2.10
th‘xd)k-!i
O S i‘“ | 2 177.63" 7.52m 27.64™ 252.83" 43958.02" 949640.06™ 0.01m
Irrigationxsalicylic
acidxFe
5 cllas
;‘J ’; ;ror 18 25.158 38.95 93.84 55.73 86568.56 1204939.19 0.09
g\’; (Ko 7.4 14.0 16.1 24.2 21.7 13

o gine BB pac g duoyd gy 9 S Jloin] s j3 I3 ixe BMA] (3 ay NS o ** *
* are **: are significant at the probability levels of 5 and 1% and non-significant, respectively
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S50 a8 Canl 0did )55 cpioren WAb JouiS &gy )d JomuS
2l 4y G 3oy YOIV 1y 308 aigy 33 JgunS lass pal

o Jlasl b aigs p3 wild dlaws 5 &gy 10 JguaS dliad jials’

Karamian ) o,lSen g (0oL s gle,S slaasl b  Sis
o ly o Jods a8 sl cdlae (Hasan Abadi et al., 2021
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Table 4- Mean comparison of interaction effect of irrigation and salicylic acid spraying and Fe spraying on some quantitative
characteristics of sesame

g W5 oS 53 &> Sl
Plant height (cm)  Seed number per capsule
ool 82.66" 52.77%
Sl lis sl Fe
’ Salicylic acid ol pas 68.00% 48.50%
JolS ol Non Fe
Full irrigation ol 76.50% 39.220
Selradls Sl pas Fe
Non salicylic acid =~ ¢l pas 71.662b¢ 51.22a
Non Fe
o 72.44%¢ 49.77%
Sl sl Fe
) o Salicylic acid ol pae 63.66° 52 66
2S5 Al yo 3 (gll alad Non Fe
Cut-off irrigation at the flowering stage onl
7.33bc 660
Seliadls Sl pas Fe 67.33 3969
Non salicylic acid 2l pas 42.66¢ 22.77¢
Non Fe
&l abc a
e e 75.16 56.66
o Salicylic acid ool pas 72 66¢ 52.88
]S dl> yo )5 (gLl alab Non Fe
Cut-off irrigation at the podding stage o2l 71.50b¢ 50.772b
Siladls Sl pas Fe
Non salicylic acid ¢l pas 51.33¢ 39.22b
Non Fe

B (o gime glds ;0S5 b o yd oy Jlein] grdaw )0 (Sydie B> S Bl (ghyly la (pSlee (ygi p2 40
* In each column, means with at least one similar letter are not significantly different at the 5% probability level
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Table 5- Mean comparison of effect of irrigation treatments, Fe and salicylic acid spraying on some quantitative
characteristics of sesame

dg SWiA 59 Qs 4 JomuS dlani JS 5 Slos
Plant dry weight (g)  Capsule number per plant  Total yield (kg.h')
d)‘ﬁi
Irrigation
S g, *
Jw. SO 64.162 60.082 6389.242
Full irrigation
S elye ] ot 28.83° 23.20° 4054.40P
Cut-off irrigation at the flowering stage
Pyt e 2 Sl s 40,58 29.45P 4745202
Cut-off irrigation at the podding stage
Skl les Sunt]
Salicylic acid
K
i 47722 42412 5368.32°
Application
K
PR P 41.33 32.75" 4757572
Non-application
o2l
Fe
K
R 48.88° 44.59° 5368.072
Application
K
R P 40.16° 30.57° 4757.832

Non-application

B (g5 gime glds J0S5 b e yd iy Jlein] prdaw )3 oS yde B S JBls () (b 1 Sle odlio il o gly g g o y0
* In each column and for each simple effect, means with at least one similar letter are not significantly different at the 5% probability

level
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Table 6- Mean comparison of interaction effect of irrigation and salicylic acid spraying (up part) and irrigation and Fe
spraying (down part) on some quantitative characteristics of sesame

Qg gle5 ) Qg SUS (459 il
Plant height Plant dry weight >
(cm) () Harvest
Index
el 2l 2,05 75.33a* 62.83a 28.30a
JS o Application of salicylic acid
Full irrigation el el 38 po
Non- application of salicylic 74.38ab 65.50a 28.08a
acid
) o Sl sl 25 68.05ab 32.66¢ 18.61e
235 Al g 3 o)l xlad Application of salicylic acid
Cut-off irrigation at the flowering Sibeadlos dl 533)l8 pae
stage Non- application of salicylic 55.00c 25.00c 17.33f
acid
o Sl 2l 28 73.91ab 47.66b 24.36¢
23S Als po )3 (gyll alad Application of salicylic acid
Cut-off irrigation at the podding Sebeadlis dusl 3,38 poe
stage Non- application of salicylic 61.41bc 33.50c 22.18d
acid
: o2l 228 79.58a 71.33a 28.70a
Jo ool Application of Fe
irrigati o 5,8
Fullirrigation A28 pue 69.83ab 57.00 27.68a
Non- application of Fe
I ol o)l
g 69.88ab 31.66df 18.45d
“n_’J“F d%’“’ Pl ok . Application of Fe
Cut-off irrigation at the flowering wal 50§ sis
stage O R° p 53.16¢ 26.00f 17.30e
Non- application of Fe
. . u.m’l Dﬁ)lf
73.33ab 43.66¢ 24.21b
“’M‘J’“‘s dfb" » e éjaﬁ_ Application of Fe
Cut-off irrigation at the podding R
stage OF R0 ¢ 62.00bc 37.50cd 22.33¢

Non- application of Fe

Bl (o gime glds }0S5 b cduoyd gy Jlain] o )3 oS pidie By S JBlis )y sl (1 Sbe (b g YU) Coannd b (gl g g b > %
* In each column and for each part (up and down), means with at least one similar letter are not significantly different at the 5%
probability level
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Figure 1- Interaction effect of irrigation and salicylic acid spraying on seed yield of sesame
Al K0S b (g, gire Dl oo iy izl v [0 oS e By S JBlas gl sle 1Kl
Means with at least one similar letter are not significantly different at the 5% probability level
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Figure 2- Interaction effect of irrigation and Fe spraying on seed yield of sesame
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Means with at least one similar letter are not significantly different at the 5% probability level
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