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ABSTRACT

To evaluate the application of the image processing method (RGB and Lab methods) compared to the
visual evaluation method for determining the seed viability or stainability of wheat (Triticum aestivum)
and hairy vetch (Vicia villosa) using tetrazolium test, a factorial experiment based on a completely
randomized design with three replications was conducted in the laboratory of Department of Mechanical
and Biosystems Engineering of the Faculty of Agriculture, Tarbiat Modares University in 2019. The
experimental factors included methods for determining seed stainability (visual assessment, RGB, and
Lab methods), two plant species (wheat and winter vetch), physical stratification (cross cutting,
longitudinal cutting, sanding, needling, and control), and duration of exposure to tetrazolium (10 and 24
hours). The results showed that the stainability of seeds exposed to tetrazolium for 24 hours was higher
than those exposed for 10 hours. The highest stainability of seeds was observed in the longitudinal cutting
treatment for both wheat and hairy vetch species in the all three determining seed stainability methods.
The RGB and Lab methods showed the highest stainability percentage for wheat and hairy vetch seeds,
respectively, where the seeds were cut longitudinally. Therefore, the RGB and Lab image processing
technique can be used as a fast, precise, and new method for determining the seed viability of crops and
weeds through the tetrazolium test.

Keywords: Hairy vetch, Lab method, RGB method, seeds stratification, wheat.
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Table 1. Variance analysis of the effect of different physical treatments, duration of exposure to the tetrazolium solution, the
method of identifying the stainability and plant species on the percentage of seed stainability

S.0.V df  stainability
DFT' 4 1744.01™
Plant 1 8328.36™
Time 1 6260.33™
MIV” 2 9165.75™
DFT*Plant 4 565.83™
DFT*Time 4 274.26™
DFT*MIV 8 415.87™
Plant*Time 1 1266.51"
Plant*MIV 2 4350.32™"
Time*MIV 2 1045.48™
DFT*Plant*Time 4 71.70%
DFT*Plant*MIV 8 244.66™

DFT*Plant*Time*MIV 18 111.10"
Error 119 23.31
CV% 10.793

N g o]0 aw )3 e g b dme pE gy *F o NS
Ns. * and **: non-significant and Significance at 0.05 and 0.01 of probability levels, respectively.
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Figure 1. Staining percentage of wheat and hairy vetch seeds at different exposure time to the tetrazolium solution.
Treatments with the similar letters are not significantly (p < 0.05) different.

' Different physical treatments ( S ;s Cabises sla jlas)
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Figure 1. Staining percentage of wheat and hairy vetch seeds under different physical scarification treatments. Treatments
with the similar letters are not significantly (p < 0.05) different.
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Figure 3. Comparison of the stainability methods of wheat seeds treated with tetrazolium including visual assessemnt
method (E), RGB method (R), and Lab method (A) by applying different physical treatments including longitudinal cutting,
cross-cutting, sanding, needling, and control (without physical treatment). Columns with similar letters are not significantly
(p < 0.05) different.
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(p < 0.05) different.
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