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EXTENDED ABSTRACT

Introduction

Medicinal plants play a crucial role in medical and
pharmaceutical sciences due to their bioactive
compounds, including essential oils, flavonoids, and
antioxidants. Dragon's head (Lallemantia iberica) plant
is a valuable medicinal plant from the Lamiaceae family,
garnering attention for its medicinal, agricultural and
industrial applications. Given the diminishing water
resources and the adverse effects of water deficit on seed
germination and plant growth, the utilization of
germination enhancement techniques like seed priming is
of paramount importance. The effect of seed priming on
improving germination and subsequently increasing the
growth of the savory medicinal plant has been confirmed.
One priming technique involves the use of hormones.
Hormones play a significant role in controlling the stages
of germination. Growth hormones that are used for seed
pre-treatment include auxin, gibberellins, abscisic acid,
kinetin, brassinosteroids, polyamines, ethylene, and
salicylic acid. Given the pivotal impact of rapid seed
germination and seedling establishment on plant growth
and yield, particularly under environmental stresses such
as drought, the present study was conducted to
investigate the effects of various seed priming treatments
on enhancing germination-related traits in Lallemantia
iberica seeds under different irrigation regimes.

Materials and Methods

To investigate the impact of seed priming on the
germination of Lallemantia iberica, two factorial
experiments based on a completely randomized design
with four replications were conducted in the greenhouse
of the University of Kurdistan in 2021. Seeds were sown
on two dates, May 30, 2021, and June 30, 2021. Priming
treatments included auxin, gibberellic acid, salicylic acid,
ascorbic acid (all at a concentration of 150 mg/L),
hydrated zinc sulfate (0.3% wi/v), and a non-primed
control. Irrigation regimes were assessed at three levels:
100%, 70%, and 40% of field capacity. Following
priming and a period of low-temperature storage, seeds
were sown in pots containing an equal mixture of soil,
sand, and manure. Irrigation was performed every three
days until seedling establishment, and then every five
days. Irrigation treatments were applied from one week
before flowering for 40 days. Germinated seeds were
evaluated in the laboratory for germination rate and
percentage, as well as radicle and plumule length and dry
weight. Prior to the experiment, equipment was sterilized
in an autoclave (120°C, 2 hours). Dragon’s head seeds
were disinfected with 96% ethanol (30 seconds) and 10%
sodium hypochlorite (50 seconds), and rinsed with
distilled water. They were then incubated in priming
solutions for 10 hours with adequate aeration, followed
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by rinsing, drying for three days, and storage at 4-6°C for
one week to break dormancy. Germination percentage
was determined by counting normal seedlings relative to
the total number of seeds sown. Germination rate was
calculated based on the number of germinated seeds per
day. Plumule and radicle lengths were measured after 10
days. Seedling dry weight was determined after oven-
drying.

Results and Discussion

The results of this study demonstrated that water deficit
significantly reduced germination percentage and rate,
radicle, plumule, and seedling dry weight, as well as
radicle and plumule length in dragon's head. The most
pronounced reductions in these traits were observed
under severe water deficit (40% field capacity).
Conversely, seed priming treatments were able to
partially mitigate the negative effects of drought. Priming
with auxin and GA3 exhibited the most significant
positive impact on germination percentage and rate,
while priming with AsA and SA had a greater effect on
increasing seedling dry weight and radicle and plumule
growth. The results also indicated that the effects of
priming varied across different water deficit levels, with
less pronounced differences between priming treatments
under full irrigation conditions. Under moderate stress
(70% field capacity), GA3 and auxin priming performed
favorably, whereas under severe stress (40% field
capacity), SA and AsA treatments were able to improve
seedling dry weight relative to the control. The findings
suggest that seed priming with plant growth regulators
and nutrients can be an effective strategy for mitigating
the negative effects of drought by improving the
germination process and enhancing early plant growth.
Therefore, the application of seed priming is proposed as
a cost-effective and efficient approach to improve the
establishment of dragon's head seedlings under water
stress conditions.

Conclusion

The results of this research indicated that water deficit
has a significant negative impact on the germination and
early growth of dragon's head plant. However, seed
priming treatments, especially with hormones (GA3,
auxin, SA) and nutrients (AsA), were able to reduce the
adverse effects of drought. Seed priming improved
germination percentage and rate, increased radicle and
plumule length and dry weight, which ultimately
contributed to better seedling establishment under stress
conditions. Given the diminishing water resources and
the importance of increasing agricultural productivity,
the use of seed priming as an effective and economical
method for improving the germination and growth of
medicinal plants such as dragon's head is recommended.
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Table 2- Analysis of variance of seed germination-related traits of dragon’s head plants produced from seeds under
different irrigation and priming treatments (First greenhouse experiment)

(Mean Squares) s, e,k
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s ks TR Gl ey Gl s e - ey Jsb el dob “
SO\C/ «T  Germination ~ Germination P o Radicle Plumule e
= Df  Percentage Rate Dry Weight  Dry Weight Length Length Dry Weight
of Radicle of Plumule of Seedling
S 1123.875* 24,07+ 0.069* 1242.687¢° 585.135°° 0.0575*
(Water deficit stress)
: 5 124533 228 0.00047™ 0.002 35.382 29.972 0.0010
(Priming)
T oS Kl
(Priming x Water 10 77.758™ 1.61™ 0.000193™ 0.0015* 9.026™ 12.538™ 0.00086"
deficit Stres)
s
(Error) 54 44.55 0.91 0.00043 6.46 7.793 0.00018
rror
( 3) Ol ok s o
RS 7.64 7.67 15.79 12.97 18.03 8.56

(C.V%)
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*, **and ns are significant at the 5% and 1% probability levels, respectively, and non-significant.
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Table 3- Analysis of variance of seed germination-related traits of dragon’s head plants produced from seeds under
different irrigation and priming treatments (Second greenhouse experiment)

(Mean Squares) cilx ks
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e Df Percentage Rate Ty Vveig ry Vveig Length Length eight o
of Radicle of Plumule Seedling
S A5 2 681.930% 13.24** 0.0021* 0.045* 1145.457+ 575.165* 0.0576*
(Water deficit stress)
(P’ _*"*) 5 88.288¢* 1.95% 0.00049+* 0.0095™ 44,544+ 15.323" 0.00041°
riming
T (S el
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(Priming x water
deficit Stres)
e
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rror
(1) O i co 8
(C’:\f/:/')“’p 5414 5.81 13.23 63.33 15.96 19.782 7.59
. 0
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*, **and ns are significant at the 5% and 1% probability levels, respectively, and non-significant.
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Figure 1- Comparison of the average effect of different levels of water deficit (A) and seed priming (B) on the

germination percentage of dragon’s head seeds obtained in the first greenhouse experiment
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Figure 2- Comparison of the average interaction effect of seed priming x different levels of water deficit on the germination
percentage of dragon’s head seeds obtained in the second greenhouse experiment
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Figure 3- Mean comparison of the simple effects of water deficit (A) and seed priming (B) on the germination rate of dragon’s
head seeds (A) obtained from the first greenhouse experiment
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Figure 5- Comparison of the mean simple effect of water deficit on the dry weight of radical obtained from seeds obtained in the first
greenhouse experiment (a) and the interaction effect of seed priming x water deficit levels on the dry weight of radical obtained from
seeds obtained in the second greenhouse experiment (b) in dragon’s head plant
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Figure 6- Comparison of the mean simple effect of water deficit in the first experiment (A) and the interaction effect of seed priming

x water deficit levels on the dry weight of plumule obtained from seeds obtained in the second greenhouse experiment (b) in
dragon’s head plant (B)
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Figure 7- Comparison of the average interaction effect of irrigation levels x seed priming on the dry weight of seedlings obtained
from dragon’s head seeds obtained in the first (A) and the second greenhouse experiments (B)
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