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Abstract

In this study, physical techniques (non-thermal plasma and cold
microwave) have been adopted in order to activate and stimulate the
growth of squash (Cucurbita pepo L.) seeds, which are divided into two
parts: (seeds soaked in water for 24 hours, dry seeds). Non-thermal plasma
was generated by dielectric barrier discharge (DBD) using a system that
operates under normal atmospheric pressure, with a high-voltage power
supply (9kV), frequency (100kHz), and power (5.67watt), with the use of
helium gas as a noble gas. While the microwaves have been generated
using a horn antenna that operates within the X-band at a frequency of
(8GHz) with a power of (5.5watt) and a wavelength of (2.5cm). The seeds
have been exposed by a plasma jet (DBD) with a time of (0.5, 1, 3, 5 min),
while the periods of exposure by microwaves were (5, 10, 15, 20 min).
After that, the seeds were planted in Petri dishes at a rate of 10 seeds in
each dish for ten days, and the results were analyzed statistically and
compared with the control. The results demonstrated an improvement in
the rate of germination of the water-soaked seeds that responded to
exposure with the approaches employed, where a 100% germination rate
was attained when exposing plasma with times (1,3,5) minutes and when
exposing microwaves with periods (5,10,15) minutes. Exposure to the
plasma jet increased the average length of the roots of the soaked seeds in
comparison to the control by 15.80% at a time of (5 minutes), 11.7% at a
time of (3 minutes), and at a time of (3 minutes). The length of its root,
stem, and number of leaves also increased. While there was no effect at the
exposure time of 0.5 minutes, the exposure was 5% for one minute. The
results also demonstrated the impact of microwave exposure on the soaked
seeds' root length in comparison to the control group, with an increase in

average root length of 7.7% at the exposure time of 5 minutes and an



impact on seed cell tissues at the exposure times of 10, 15, and 20 minutes.
Squash (squash) seeds' average root length decreased as a result, compared
to the seeds in the control group. However, the plasma jet's impact
increased the average shoot length of the soaked seeds by 39% at the time
of 3 minutes and 30% at the exposure time (5 minutes) when compared to
the control seeds. In comparison to the control group, the average shoot
length increased by 26.5% as a result of the exposure time of 0.5 minutes,
while the average shoot length increased by 14.5% less as a result of the
exposure time of 1 minute. The average length of the leg rises by 26% as a
result of exposure to microwaves over the course of 5 minutes, whereas the
rates of increase reached the following percentages over the course of 20
minutes, 15 minutes, and 10 minutes, respectively. The average number of
leaves in the soaked seeds increased significantly as a result of the effects
of each plasma jet and microwave, but this was not seen in the leaves of
the dry seeds, whose germination rates and average root and stem lengths
were slower than those of the seeds in the control group. It was concluded
that the non-thermal plasma affects the seed coats through the processes of
polishing and drilling, which helps them to absorb water more, in addition
to that the non-thermal plasma works with the help of the interactive RONS
species present in the air to activate the seed process, while the microwaves
penetrate the wall of the seeds, creating dipoles In the soaked seeds, it
contributes to the processes of facilitating the passage of the ascending and
descending sap in the plant, as it has a prominent and positive role in the

process of stimulating the seeds and their growth.
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