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Abstract

The aim of this research was to investigate the possibility of using image processing to determine the quality of seed
germination after applying dynamic loads. For this purpose, mechanical damage at four levels (0. 0404, 0.0808, 0.1212
and 0.1617) on three cultivars of chickpea seed (Azad, Hashem and ILC) were investigated. The study was conducted
based on a completely randomized factorial design. The results showed that the ILC had the lowest electrical
conductivity (12.02), the highest germination rate (10.31), the highest seedling growth (18.69), the most vigor (84.2), the
maximum radicle length (13.29), radicle dry weight (0.574), hypocotyle dry weight (0.271) and the highest seedling dry
weight (0.844) among other cultivars. Mean comparison of energy treatment showed that with inceasing energy level,
germination quality and vigor were reduced. Then, length and area of radicle were evaluated using image processing.
Based on statistical analysis, there was no significant difference between image processing and manual measurments.
This shows the potential of replacement of time-consuming manual with image processing method for examination of
seedling parameters.
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Table 3- Mean comparison of interaction effect of variety and dynamic load on
germination parameters of chickpea
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Means in each column followed by similar letter (s) are not significantly different at 5% probability level using Duncan

Multiple Rang Test
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Table 4- Mean comparison of interaction effect of variety and dynamic load the germination paramters chickpea
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Means in each column followed by similar letter (s) are not significantly different at 5% probability level using Duncan

Multiple Rang Test
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Table 5- Mean comparison of interaction effect of variety and dynamic load on the germination chickpea
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Figure 3- The trend of radical length for Azad, Hashem and ILC cultivars at different energy levels on day 6

53T St a5 VY 5 AVVY (g5,
WLld D g g (G4 e D glE S ] o s
O a5 3l 0L o 8, Hlad 4y b e S oen
S 2 35 (61 gme Vel s 31 S et
2302305 &SP e Dlas Gl s A 5V Glas,
Comls il Uy, 3 9 5 Cin (ol o g

WL s g g (g ls fme oD

0 0.0404

ILC cultivar

0.0808 0.1212

HNE

PLS ol s i mla Coles 51 BT

o ke Ol (slr oa &5 5 4ty (o)l pelaw Le
N yamn (55573 5 JESI L ST Sladkige oa 5 aLS
b Gollas .ol la) 55 5 (glos s Cusanl 51 cdiyls 51 5
@w;\gJﬁggw155ﬁ1&|p\pvJ§z
R e B [ e e e e
e e Jpdor gl iomes LSl oo sy s
CEMQML@)W&M9}3)J>4§>}€OTJ§L:Z

0.1617

L9 555 03 65 s o 3 LIC Jls 4 b gy o ol Sl i 55, -F S8
Figure 4- Trend of the area variation for LIC cultivar in different energy levels on day 6
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Table6- Mean comparison of interaction effect of variety and dynamic load on area and
length of radical (image processing)
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Means in each column followed by similar letter (s) are not significantly different at 5% probability level using Duncan

Multiple Rang Test
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Table7- Mean comparison of effect of variety and dynamic load on measurement
of radical length with manual and image processing methods
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Radical Length (image processing) (cm) Radical Length (manual) (cm)
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0.1617 9.08° 10.01°
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(Azad cultivar)
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(Hashem cultivar)
ILC cultivar 13.29% 14.29%
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Means in each column followed by similar letter (s) are not significantly different at 5% probability level using Duncan Multiple
Rang Test
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