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Introduction

The production of oil, especially organic oil, from oilseed plants is important, so that oilseed plants occupy
the second food reserves in the world after cereals. Sesame is an industrial plant that can be cultivated in arid and
semi-arid regions, however, its growth and yield are limited by drought stress. Drought stress is considered as
one of the most important factors limiting the performance of plants. Therefore, proper and principled
management of agricultural inputs, including fertilizers, can partially reduce the negative effect of drought stress.
This study aimed to examine the effects of chemical fertilizers, biofertilizers, and humic acid—applied
individually and in combination—on the yield, yield components, and protein content of sesame grain under
different irrigation regimes.

Materials and Methods

This research was carried out in the form of a split plot experiment based on the complete blocks design with
three replications during the 2022 and 2023 at a research farm in Hormozgan province. The experimental
treatments included irrigation regimes at three levels (irrigation after 40, 60 and 80% moisture discharge as main
plots and fertilizer treatments at seven levels (control (F1), 100% need plant to phosphorus chemical fertilizer
(F2), plant inoculation with arbuscular mycorrhizal fungus (F3), humic acid (F4), 50% chemical
fertilizer+mycorrhiza  (F5), 50% chemical fertilizer+humic acid (F6) and 50%  chemical
fertilizer+Mycorrhiza+humic acid (F7) was in sub-plots. In this experiment, agronomic characteristics, yield,
yield components and grain protein of sesame were investigated.

Results and Discussion

The results showed that irrigation regimes and fertilizer treatments showed a significant effect on the studied
characteristics of sesame. Irrigation at 80% moisture reduced the plant height, the number of sub-branches, the
number of leaves, the number of capsules, the weight of 1000 grain, the biological yield, the grain yield and the
harvest index by nearly 35, 50, 37, 48, 42, 52, 61 and 13% respectively compared to irrigation at 40%.
Therefore, increasing the plant's access to water improved cell growth and division by increasing cell mass. It
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has been reported that there is a direct relationship between the increase of drought stress and the decrease of
each of the growth characteristics of the plant, so that drought stress can cause damage to the growth
characteristics and plant yield components, depending on the growth stage, which will reduce economic yield.
On the contrary, irrigation after 80% treatment led to an increase in nitrogen and grain protein concentration
compared to irrigation after 40%. In addition, among the fertilizer treatments, the F7 treatment resulted in an
increase in growth characteristics, yield components, yield and nitrogen content of sesame grain. In this research,
the individual application of mycorrhiza and humic acid could have more favorable growth characteristics than
the application of 100% phosphorus chemical fertilizer or its non-application. Different mechanisms have been
described for the effect of mycorrhizae on the growth characteristics of plants, such as increasing the absorption of
nutrients, nitrogen, phosphorus, and low-use elements. Because in a mycorrhizal plant compared to a non-
mycorrhizal plant, the creation of a wide hyphal network of fungi between the soil and the root provides a large
surface for the absorption of nutrients. Humic acid is also able to improve the vegetative characteristics of plants
by increasing the photosynthetic capacity, leaf water content and the metabolism of antioxidant compounds.

Conclusion

Increasing water availability, along with the combined application of reduced amounts of chemical fertilizers,
mycorrhiza, and humic acid, resulted in improved quantitative and qualitative yield of sesame. The enhanced
performance of the combined treatments compared to other fertilizer treatments can be attributed to the lack of
organic matter in the region's soil. The best results were observed with the integrated treatment of mycorrhiza,
humic acid, and chemical fertilizers, as it provided the plant with the most access to essential nutrients.
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Table 5- Mean comparison of average the effect of irrigation regimes on agronomical characteristics and yield of sesame
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Irrigation rIl?’l_ant Number of ~ Number of Number of  grain weight ~ Biological Grain Harvest
regimes eight sub- leaves per capsules per ©) yleld_ yleld_ index
(cm) branches plant plant (kgha') (kg ha?) (%)
11 126.6%" 3.82 1862 68.22 3.3 6119.32 1773.32 292
12 102° 2.54° 140° 50.5° 2.5 4300.6° 1091° 26.2%
13 81.7° 2.19° 117.3¢ 41.3° 2.16° 2962° 691.4¢ 25.2°
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* Numbers followed by the same letter are not significantly differentns (P<0.05)
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11, 12 and 13: irrigation after 40 (control), 60 and 80 percent of moisture discharge, respectively

70 1

60 -

JomeS 5> aild olaws

Number of grain per
capsule

a
b
50 A b
40 - c ¢
30 - d
20 -
10 -
0.
1 12 13

m First year

Second year

S8 )3 JgmaS 3and 2 (55l 0255 53 Sl GRS e - Y UK
Figure 1- The interaction of the year in the irrigation regime on the number of capsules in sesame
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11, 12 and 13: irrigation after 40 (control), 60 and 80 percent of moisture discharge, respectively
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Numbers followed by the same letter are not significantly differentns (P<0.05).
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Table 6- Mean comparison of fertilizer treatments on agronomical characteristics, yield components, yield and grain protein

of sesame
F1 F2 F3 F4 F5 F6 F7
Plant height (cm) w4, ¢l 76" 84¢ 101b 99.5b 122.82 1222 124.82
Number of sub-branches <, a3 sluss 2.19° 2.3° 2.5% 2.6% 32 3@ 3.42
Number of leaves 5, slas 115.2¢  125¢ 137.7¢  135.8« 165  164.6°  180.5%
Number of capsules per plant aig ,3 JousS slass 420 45¢ 46.7° 47.2¢ 60° 60° 72.32
Number of grain per capsule Jsu.S » als s 26.2° 35.7° 38.6° 38b 55.72 54.28 5452
Thousand grain weight (g) < )3 259 2¢ 2.2bc 2.5abe 2.42bc 3 2.9% 2.9%
Biological yield (kg ha?) _zu; 3,Sles 3298¢ 3954.8°c  41485° 4094.8> 5357.4% 5326.72 5277.5
Grain yield (kg hal) als > Slee 969°¢ 1066  1173.4% 1172.3% 1330.62 12762 13092
Harvest index (%) cusls p asls 235°  24.4b 246  27.5%c  28.7%® 29% 302
Grain nitrogen (%) «ls 59,55 2d 2.3¢ 2.6° 2.55 3.22 3.1° 3
Grain protein (%) «b ;4595 12.6¢ 14.5¢ 16.5° 15.8 202 19.52 19.32
Protein yield (kg ha) s, 5,Skes 122¢  1545¢ 165" 1765  2147* 1958  200.7°
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* Numbers followed by the same letter in each row are not significantly differentns (P<0.05)
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Figure 2- Interaction effect of year in irrigation regime on sesame nitrogen and protein and seed protein yield
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Figure 3- Bi-plot diagram of investigated characteristics under the influence of irrigation regimes and fertilizer treatments
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The right side is the first year and the left side is the second year of the experiment.
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PH: plant height, GY: grain yield, BY: biological yield: HI: harvest index, TGW: 1000- grain weigh, NCP: number of capsules per

plant, NGC: number of grain per capsules, NL: number of leaf, NBP: number of branch per plant, GPC: grain protein content, PY:
protein yield and GNC: grain nitrogen content
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