
RESEARCH POSTER PRESENTATION DESIGN © 2019

www.PosterPresentations.com

Abstract 

Objective 

Conclusion 

Results 

References

Materials and Methods 

Acknowledgement 

Introduction 

1Department of  Biological and Environmental Sciences, 2Department of Food and Animal Sciences, Alabama A & M 
University, Huntsville, AL 35811-7500, USA; 3Mechanical and Aerospace Engineering, University of Alabama in Huntsville, 

Huntsville, AL 35899

Fanta Sowe*1,2, M. Kunisetty1, T. Huong Pham1, L. T. Duong1, Gabe Xu3, J. Boateng2

and Rao Mentreddy1

Effect of Atmospheric Pressure Plasma (APP) Exposure on the Germination Efficacy of Mustard 
Greens Seeds 

The mustard greens are a mild flavored Ethiopian kale and are 
flavorful and provide essential nutrients, and antioxidants, which 
contribute to overall health. A preliminary study was carried out to 
assess the effects of atmospheric pressure plasma (APP) exposure on 
mustard greens var. Amara’s germination, germination rate and 
growth under drought stress conditions. ‘Amara’ mustard green seeds 
were exposed to APP generated by two different gases, Helium and 
Argon at different exposure times of 0, 30, 60, 90, 120, 240, 360, and 
480 seconds.  The treated seeds were observed for days to 
germination and the germination rate.  All treatments except exposure 
times 120 s and 360 s in Ar and 240, 360, and 480 s in He germinated 
on day three after the treatment. In Ar treatment, seeds exposed to 90 
s were the earliest (21%) to germinate, whereas, in the He treatment, 
seeds exposed to 30 s were the earliest (16%).  However, the 
germination rate was faster in He treatments than Ar. By Day 7, the 
percentage germination ranged from 69 (120 s) to 94 (30 s) in Ar and 
from 80% (Con) to 86 (240 s) in He gas treatment. In both gas 
treatments, the seeds exposed to APP germinated earlier and faster 
than the Control treatment. The percentage difference between 
Control and treated seeds was higher in He than Ar treatment. Thus, 
the study showed that exposing the seed of mustard greens var 
‘Amara’ to APP enables early germination and faster germination 
rates. This has implications for drought tolerance and avoidance in 
mustard greens.

The mustard greens are mild-flavored Ethiopian kale that is 
flavorful and provides essential nutrients, and antioxidants, 
which contribute to overall health. The leaves, flowers, and 
seeds are all edible and highly nutritious. However, growing 
plants in marginal environments can introduce multiple abiotic 
stresses that can impact the plant’s growth and nutritional 
value. Drought stress is one of the important abiotic stresses. In 
plants, water deficiency can impair seed germination, crop 
yield, and the resulting nutritional content. Plants can naturally 
produce antioxidants and enzymes to combat the oxidative 
stress caused by drought. Research has shown that plasma 
treatment can further increase a plant’s production of enzymes 
and proteins associated with combatting oxidative stress. 
Plasma is defined as a neutral ionized gas that represents the 
fourth state of matter following solids, liquids, and gas 
(Moreau et al. 2008). Cold plasma is a technology applied in 
the food and agricultural sector because of its benefits which 
include economical, flexibility, and is also environmentally 
friendly (Pankaj et al. 2017). Cold plasma has also been 
utilized in treating plant seeds, which can alter the wetting 
properties of seeds to achieve faster germination and greater 
yield (Randeniya et al. 2015). In addition, cold plasma 
treatment plays an essential part in the physiological processes 
in plants, which includes seed surface sterilization to decrease 
or eliminate seed-borne pathogens (Zhou et al. 2011; Selcuk et 
al., 2008). Seeds treated with cold plasma in Argon or 
Argon/Oxygen showed a higher germination rate in ginseng 
compared with the untreated controls (Lee et al. 2021). There is 
limited work on the effect of atmospheric pressure plasma 
(APP) on improving the germination rate of mustard greens. 
Thus, this project seeks to study the effects of APP exposure on 
mustard green var. Amara’s germination, germination rate, and 
growth under drought stress conditions. 

This project aims  to study drought stress 
effects on mustard greens var ‘Amara’ 
and determine the effect of atmospheric 
pressure plasma (APP) on improving the 
plant’s drought tolerance. 

 All plants growth were transfer 
into pots. 

 The optimum treatment were 
seeds treated  helium gas

 Studies are ongoing

METHODS
 One variety of mustard green 

amaranth seeds.
 Treatments gas are helium and 

argon.
 Seven exposure times: 30, 60, 90, 120, 

240, 360, 480 seconds, and the 
control. 

 Four replications on each treatment, 
total number of 15 petri dishes with 
the 4 replications it would be 60 petri 
dishes and each dish have 25 
mustard green amaranth seeds. 

 From experiment one the control, 30, 
60-, 90-, 120-, and 360-seconds 
treatments mustard green amaranth 
plants were transfer into pots with 
johnny’s mixing pot.

Fig 3. The innovation of cold plasma. 

Fig 4. The mustard green seeds treated 
with helium and argon gas. 

Fig 7. Germination of  helium treated 
seeds

Fig 8. Plants transfer from the petri 
dishes to the mixing pot 

Fig 5. The germination paper were 
dampened  with deionized water, and the 
treated seeds were spread in petri dishes. 

Fig 6. Germination of argon treated 
seeds 

Fig 9.The plants in the mixing pots, in the 
greenhouse. Where what been exposed to it is 
control.
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Fig 1. Tank with 
helium gas. 

Fig 10.  Germination  growth rate  of cold plasma treated seeds. 

Fig 11. Comparing helium and argon rate 
growth germination.

Fig 12. Growth measurement  at 7 days  post 
transfer into the pots

Fig 13. Growth measurement  at 14 days  post 
transfer into the pots
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