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Figure 1- Image of cold plasma system based on
corona discharge
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Figure 2- Colorimeter used in the experiment
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Figure 3- Fitting the third degree curve to the sample color difference index data
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Table 1- Comparison of mean root length of chickpea seeds with time of exposure to cold plasma

Treatment df Mean Square
Exposure 2 1840.097**
Moisture 1 142.617**
Variety 2 1594.727**
Exposure * Moisture 2 1198.103**
Exposure * Variety 4 186.005**
Moisture * Variety 2 249.659**
Exposure * Moisture * Variety 4 22.534**
Error 36 2.001

CV (%) 10.90

**_Significant difference at level %1
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Figure 6- Correlation of mean root length with plasma exposure time
The different letters are significantly different (p < 0.05)
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Table 2- Colourimetric scale component values for chickpea varieties tested
| a b
Max Mean Min Max Mean Min Max Mean Min
Adel 76.87 69.77 59.70 15.68 10.77 7.68 39.61 23.92 13.46
Mansur 75.40 71.79 56.75 12.64 9.83 8.07 42.57 25.75 14.71
Azad 76.82 69.97 58.76 17.20 11.89 7.71 39.22 26.19 16.56
bl 2,90 (Wraiged ;3 S5,y (sWadlze wily,ly 415265 - Jga
Table 3- Analysis of variance of colour components in the tested samples
Sum of Square df Mean Square F Sig.
| Between Groups 37.262 2 18.631 1.120 0.330
Within Groups 1745.904 105 16.628
Total 1783.166 107
a Between Groups 1.114 2 0.557 0.150 0.861
Within Groups 390.070 105 3.715
Total 391.183 107
b Between Groups 12.817 2 6.409 0.93 0.911
Within Groups 7232.923 105 68.885
Total 7245.741 107
c Between Groups 15.007 2 7.503 0.130 0.878
Within Groups 6060.371 105 57.718
Total 6075.377 107
h Between Groups 10.203 2 5.102 0.094  0.910
Within Groups 5707.986 105 54.362
Total 5718.190 107
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Table 4- Mean comparison of colour components in the tested samples

Dependent Variety Variety

Mean Difference

Variable 0) ) (1-J) Standard Error Sig.
Adel Mansur -2.01611 0.94680 0.36

Azad -0.19778 0.94680 0.835

| Mansur Adel 2.01611" 0.94680 0.36
Azad 1.81833 0.94680 0.58

Azad Adel 0.19778 0.94680 0.835

Mansur -1.81833 0.94680 0.58

Adel Mansur 0.93083" 0.40779 0.24

Azad -1.13278" 0.40779 0.006

a Mansur Adel -0.93082" 0.40779 0.024
Azad -2.06361" 0.40779 0.000

Azad Adel 1.13278" 0.40779 0.006

Mansur 2.06361" 0.40779 0.000

Adel Mansur -1.83222 1.94386 0.348

Azad -2.26667 1.94386 0.246

b Mansur Adel 1.83222 1.94386 0.348
Azad -0.43444 1.94386 0.824

Azad Adel 2.26667 1.94386 0.246

Mansur 0.43444 1.94386 0.824
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Figure 7- Comparison of color changes of the brightness component in the face of cold plasma
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Figure 8- Comparison of color changes of the red component in the face of cold plasma
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Figure 9- Comparison of color changes of the yolk component in the face of cold plasma
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Figure 10- Display changes in color differences of samples versus exposure time
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Figure 11- Enter random data in the defined model to learn the model
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Figure 12- Validation of neural fuzzy model with minimal error
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Abstract

Introduction: Today, various technologies are used in the field of agriculture. Plasma
technology is one of methods that can improve germination without harming the seeds. In this
paper, the aim is to investigate the effect of cold plasma based on corona discharge on
germination of Adel, Mansur and Azad chickpea varieties.

Materials and Methods: Pretreatment samples were exposed to cold plasma for 30 and 60
seconds and examined together with control samples under the same conditions for
germination and evaluation of color changes.

Results: The results showed that the seeds of Adel and Azad varieties in 30 seconds cold
plasma treatment and Mansour variety in 60-seconds cold plasma treatment, had longer root
length than the control samples. After statistical analysis, it was found that root length under
the same conditions, during cold plasma treatment periods, had a significant difference at the
level of 5% compared to the control. On the other hand, by examining the components of
color index in the tested samples, no significant change was observed in the samples. The
most changes in the ratio of color difference index in samples of Adel variety with 60 seconds
of exposure to cold plasma compared to samples with 30 seconds of exposure were calculated
to be 1.48%. Also, to observe the color changes of the samples due to plasma, a third degree
model was designed in a neural fuzzy environment in 8 regions, which showed minor color
changes after learning, with an error of less than 0.01.

Conclusion: The results showed that the use of cold plasma treatment can be effective on
germination and improve the initial growth of chickpea seeds without causing side effects.

Keywords: Cold Plasma, Color, Chickpea, Germination, Modeling.

7 "ON / 6T "IOA / 2202 Iled / uoiianN % ABojouyda | poo4

Yy

* Corresponding Author: h-alizade@basu.ac.ir

359 30| 6 mrrie | AF (e g [ el Slea? [ eyfa g



mailto:h-alizade@basu.ac.ir

