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handling under electrical conductivity and accelerated aging tests
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Extended abstract

Introduction: The seeds of agricultural products are constantly subjected to impact forces from
machines from the moment they are harvested to the time they are transferred into storage. Improper design
and performance of machines in each of these stages can cause mechanical damage to seeds. Mechanical
damage caused by free fall on the seed of agricultural products, which occurs during different stages of
harvesting, transportation and other processes, causes a decrease in their quality and an increase in waste.
This study aimed to evaluate the amount of mechanical damage caused to chickpea seeds due to the impact of
free fall.

Materials and methods: The experiment was conducted as a factorial in the form of a completely
randomized design with three replications. The factors included drop height (3, 6, 9 and 12 m), the contact
surface (concrete, plywood, metal (iron) and seed-on-seed) and seed moisture content (10, 15, 20 and 25 %).
The studied traits or the amount of damage to the seeds included the measurement of seed deterioration by
the accelerated aging method (loss in germination percentage in the accelerated aging test) and the
measurement of electrical conductivity.

Results: The results of the analysis of variance showed that all three factors (drop height, the contact
surface and moisture content) had significant effects at p<0.01 on the loss in germination percentage in the
accelerated aging test and changes in electrical conductivity of chickpea seeds. In terms of loss in
germination percentage, the highest damage to seeds occurred in the metal contact (41.96%) and the least in
the seed-on-seed treatments(29.71%). Also, the highest amount of electrical conductivity was related to the
seeds dropped on the metal (36.09 pS cm'g!) and the lowest was related to seed-on-seed contact (21.68 uS
cm'g!). As the drop height rose from 3 to 12 m, the loss in germination and electrical conductivity of seeds
increased from 27.74 to 48.08% and from 18.72 to 40.47 uS cm'g!, respectively. Increasing the moisture
content of chickpea seeds from 10 to 25% causes a decrease in the amount of damage to the seeds in terms of
electrical conductivity (from 38.40 to 21.18 pS cm'g!). However, the damage was in the form of loss in
germination percentage during the accelerated aging test (from 29.22 to 42.88 %).

Conclusion: The findings of this study revealed that the movement of chickpea seeds and the
subsequent free fall had a notable impact on their latent damage, leading to a decrease in germination rate
and alterations in electrical conductivity. Therefore, it is recommended to minimize fall height and prevent
seeds from hitting hard surfaces during seed processing and transportation to mitigate the damage.
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Highlights:

1- Seed deterioration tests using accelerated aging and electrical conductivity can be used as
appropriate criteria to measure the mechanical damage to chickpea seeds.

2-  When designing machines that come into contact with the seeds, it is important to choose surfaces
made of soft materials to minimize the destructive effects of the seeds falling from greater heights.

3- The moisture content during the processing and transportation of the seeds should be at an optimal
level of around 15%.
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Table 1. Some physical and mechanical properties of the studied chickpea seeds

Measured properties oads (6,5 0jll Bluogas

b e calks oiip sk Sl e Sl pr CeSbage e el
Length  Width Thickness Geometric mean &5 dlg> Mass  Rupture force oSy alnis
(mm) (mm) (mm) diameter Germination ® ™) Deformation
(m) (%) (mm)
8.42 6.95 6.70 7.32 97.05 0.25 230.52 0.35
(1.05)"  (0.52) (0.82) (0.33) (12.09) (0.03) (80.52) (0.13)

*- Standard deviation.

wisly Sl iy s sl eiite SIS (Slaye 5eSike) il 40525 ¥ Jgor
Table 2. Analyses of variance (Mean Square) for the effects of independent variables on dependent variables.

(Ol o 5xKkeo) atunly yuscio

@l az o Dependent variable (Mean Square)
Degree of S S colon 395 G 5951 )0 (S58lgm oy Lials
Independent variables T G279 B OFITI7 (SIEIT )
freedom Electrical Loss in the accelerated aging test
conductivity germination
Drop height (H) Lgi glis)| 3 4117.52% 3724.984™
Impact surface (S) 5,55 » zlow 1998.24** 1462.016™
HaS 9 25.08% 0.005"
Moisture content 3 cusbo, 3 2711.25% 1689.575°
M)
HxM 9 36.54** 0.005"s
SxM 9 17.98* 32.340*
HxS xM 27 18.25%* 0.005™
Error iyle;] sl 128 7.77 4.54

a3 50 slhs Jlaisl mdaw (o o gine 5 lo Jxe ué ol 4y i g NS
ns,* and ** indicate non- significant and significant p<0.05 and p<0.01, respectively
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Fig.1. The means comparison of the loss in germination percentage and electrical conductivity of chickpea
seeds at different levels of drop heights based on Duncan’s multiple range tests. For each trait, columns with
common letters do not have significant differences (P<0.05).
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Fig.2. The means comparison of the loss in germination percentage and electrical conductivity of chickpea
seeds in different levels of impact surfaces based on Duncan’s multiple range tests. For each trait, columns
with common letters do not have significant differences (P<0.05).

Moisturecontent (%0): 010 @15 E20 W25

50
45
40
35
30

Electrical conductivity (uS/cm/g)

b
d
C
25 d
20
15
10
5
o}

Loss in germination (%)

ok 5o 83T g 51 236 ps S0 3555 slade (oSl Solan 5 (sm oge3] S0 Sialsr deys el Sl i Y S

2l ged (P<0.05) o cmo B )l S e gy b gl ygiw o 2 gy ., SOls (glaials wiz g0l ulul 5 ds Cugh, il
Fig.3. The means comparison of the loss in germination percentage and electrical conductivity of chickpea
seeds in different levels of moisture contents based on Duncan’s multiple range tests. For each trait, columns
with common letters do not have significant differences (P<0.05).
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Fig. 4. Interaction effect of surface and moisture content on the loss in germination percentage of chickpea
seeds during accelerated aging test
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Fig. 5. Interaction effect of surface and moisture content on the electrical conductivity of chickpea seeds
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Fig. 6. Interaction effect of drop height and surface on the electrical conductivity of chickpea seeds
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Fig. 7. Interaction effect of drop height and moisture content on the electrical conductivity of chickpea seeds
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