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This experiment was conducted to investigate the effect of seed priming
on biochemical changes in sesame seedlings at Jiroft University during
2018-2019. The experiment was arranged as a three-factor factorial in
a completely randomized design with three replications. The factors
included sesame genotypes (Halil and J1), seed priming treatments
(osmopriming with calcium chloride at -2 bar, hydropriming, and no
priming), and drought stress induced by polyethylene glycol 6000 at 0,
-2, and -4 bar. The results showed that increasing drought stress
significantly increased proline and soluble sugar contents in seedlings of
both genotypes, with values at -2 and -4 bar being significantly higher
than the control (P < 0.05). Under drought stress, osmopriming
significantly enhanced proline accumulation compared to unprimed
seeds. Soluble sugar content in seedlings from osmoprimed and
hydroprimed seeds was significantly higher than that of unprimed
seeds. Genotypic responses to drought stress and priming treatments
differed. The Halil genotype showed higher soluble sugar content than
J1. Hydropriming had no significant effect on potassium concentration,
whereas osmopriming significantly increased potassium content in both
genotypes (P < 0.05). Calcium concentration decreased significantly in
unprimed seedlings under drought stress, while this reduction in
primed treatments was observed only at —4 bar stress.
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EXTENDED ABSTRACT

Introduction: Drought stress is one of the most important factors limiting germination and plant
growth and development, which, due to its many adverse physiological and biochemical effects
on plants, causes a severe reduction in their growth, development, and yield. Seed priming is a
physiological technology that can induce drought stress resistance in plants. Therefore, its
successful use requires understanding the biochemical and physiological mechanisms through
which priming affects seed quality. For this purpose, an experiment was conducted at Jiroft
University to investigate the effect of seed priming on sesame (Sesamum indicum) biochemical
changes caused by priming on improving sesame seedling growth. The findings of this research
can be considered and used in the direction of industrializing seed priming technology in
agriculture.

Methodology: This research was conducted as a three-factor factorial in a completely
randomized design with three replications at Jiroft University. The first factor was sesame
genotypes including the Halil and J1 genotypes, the second factor was seed priming with calcium
chloride salt -2bar, Hydropriming and without priming, and the third factor was drought stress
from polyethylene glycol 6000, which was applied at three levels of 0, 2- and 4-bar. In this
experiment, were investigated some physiological changes in the seed such as proline
concentration, soluble sugar, potassium and calcium that occurred in the most effective priming
treatment.

Results and Discussion: The results also showed that the three factors of genotype, priming and
drought stress and their interactions affected proline, soluble sugar, potassium and calcium
(P<0.05) (Table 1). According to these results, not only was the proline content in the Halil
genotype significantly higher than that of the ]J1 genotype, but also that under drought stress
conditions, the slope of increase in this index (proline accumulation) with decreasing osmotic
potential was higher than that of the J1 genotype (Figure 1). The results of priming under drought
stress conditions indicated that the effect of osmopriming on increasing proline and its
accumulation in seedlings was significantly greater than that of hydropriming, so that the
regression analysis presented in Figurel also showed that the slope of increase in proline under
the influence of decreasing osmotic potential was greater in osmopriming than in hydropriming
and in hydropriming than in non-primed seeds, respectively. In this experiment, soluble sugar
level, was significantly higher in primed seeds than non-primed seeds. Investigation of the effect
of drought stress on the amount of seedling potassium showed that only in the Halil genotype the
plant's response to increasing drought stress intensity was statistically significant. The effect of
seed priming on the potassium content of sesame seedlings under drought stress conditions
showed that in the case of unprimed seeds and also in the case of hydropriming, drought stress
atthe 2-bar osmotic potential level had no significant effect on the potassium content of seedlings,
but increasing the intensity of stress at the 4-bar level significantly increased the potassium
content. The interaction effect of drought stress levels in sesame genotypes showed that in the
Halil, each of the 2-bar and 4-bar drought stress levels caused a significant decrease (P<0.05) in
the calcium concentration in the seedling, but in the ]1, the decrease in calcium concentration was
only significant at the 4-bar stress level. Also, the slope of the decrease in calcium concentration
due to increasing drought stress intensity concentration in the Halil genotype was significantly
greater than that in the ]J1 genotype. Analysis of the effect of priming on calcium showed that in
conditions where sesame seeds were not primed, a significant decrease (P<0.05) in calcium
concentration occurred at the 2-bar and 4-bar drought stress levels compared to the control
while in conditions of hydropriming and osmopriming at the 2-bar stress level, no significant
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changes were observed in seedling calcium concentration compared to the control treatment,
and the decrease in calcium concentration was statistically significant only at the 4-bar drought
stress level.

Conclusion: In general, the results showed that different priming treatments improved
physiological indices of sesame seedling under drought stress conditions. In both genotypes, with
increasing drought stress, the amount of proline and soluble sugar increased, so that for both
genotypes, the difference between the drought stress levels of -2 and -4 bar was significantly
(P<0.05) greater than the no-stress treatment. Under drought stress conditions, the effect of
osmopriming on the increase of proline and its accumulation in seedlings was significantly
(P<0.05) greater than that of the no-stress treatment. Soluble sugar in seedlings obtained from
osmopriming and hydropriming was significantly higher than seedlings obtained from unprimed
seeds. So, according to the results, the response of the two genotypes to stress conditions and
seed priming was different. The amount of soluble sugar in the Halil cultivar (0.377) was
significantly higher than that in the |1 genotype (0.264). In both genotypes, hydropriming had no
significant effect on potassium concentration, but osmopriming significantly increased potassium
in both genotypes (P<0.05). Seedling calcium concentration in the unprimed treatment was
significantly (P<0.05) reduced compared to the control at both 2-bar and 4-bar drought stress
levels, while a decrease in calcium concentration under the influence of priming treatments was
observed only under 4-bar drought stress conditions.

Table 1. The mean square effect of seed priming on some biochemical traits of sesame seedlings in two
genotypes, Halil and J1, under drought stress and control conditions.
Sources of changes df

Prolin Soluble Sugar Potassium Calcium
(E) Genotype 1 0.1843** 0.1717** 0.371** 4.83**
P 2 0.0283** 0.0145** 0.148** 0.8807**
priming
(D) 2 0.0761** 0.0561** 0.158** 0.2698**

Drought stress

ExP 2 0.0021** 0.0004nrs 0.0167ns 0.2992**
DxE 2 0.0042** 0.0049** 0.045** 0.0599*
PxD 4 0.0039** 0.0007ns 0.0055* 0.12271**
ExPxD 4 00.328** 0.0013* 0.018* 0.1067**
Error 36 0.00012 0.00036 0.0056 0.0129
CV% - 2.7 5.9 11.4 17.97

ns, * and **: Respectively: non-significant, significant at the 5 and 1 percent statistical levels
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Figure 1 - Effect of drought stress under different seed priming conditions on proline content of
sesame seedlings (micromoles per fresh weight)
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