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In the world seed industry, cold test has widely been used to
determine vigour of maize seeds. Recently, ISTA has validated radicle
emergence test for maize seeds as a vigour test. On the other hand, in
terms of labour and time, a cost-effective and quick vigour test needs
to be revealed. From this perspective, the electrical conductivity (EC)
test provides a measurement of electrolyte leakage from plant tissues
and has been well developed as a routine seed vigour test to predict
field emergence of garden peas. Nevertheless, it has also been shown
to apply a wide range of grain legumes (e.g., soybean, French bean
and mung bean) as well as some other species.1,2
It should be noted that there are several factors that influence
the EC test results such as differences in the amount of electrolyte
leakage in different species. In this context, several studies have been
reported related to those factors which affect the test results such
as test period,3 temperature4 seed moisture content,5 seed size,6 seed
amounts per sample and rinsing requirements.7 Therefore, the aim of
this study was to develop an EC test protocol to determine vigour of
maize seeds.
Seeds of maize ‘cv. Shemal’ (obtained from May Agro Seed
Corporation in Bursa, Turkey) were used in this research. Maize
seeds were stored in hermetically closed glass jars in a fridge at
3±1°C until they were required for the experiments. The seeds had an
initial moisture content of 13.3% and 93.5% normal germination rate.
Determination of initial seed moisture content and the germination
test were conducted according to the ISTA Rules.2
The EC tests were conducted with the four 50-seed replicates
which were weighed and placed in 500mL glass jars. Then, 250mL
distilled water (EC<5µScm-1) were added in each jar and the lids were
tightly closed. Following this, the jars were placed in an incubator
running at different temperatures (20, 25 and 30°C) for different
periods (6,12,18,24,36 and 48hours). At the end of the EC tests,
electrical conductivity (µS cm-1 g-1) of the substances leaking from
the seeds was determined. Besides, the change in weight following
EC treatments was determined and the final seed moisture content of
each group was estimated according to Sivritepe.8 The experiments
were set up using a two-factor factorial design. Statistical analysis of
variance and LSD tests were conducted at 0.05 confidence level in a
JMP 7.0 computer programme.
Table 1 shows the changes occurred in seed moisture content and
EC due to different temperatures and periods. As the results of the
analyses of variance, statistically significant differences (p≤0.05)
were found in the amount of seed leachates occurred due to different
temperatures and periods. The results suggested that radicle protrusion
was occurred above 35% seed moisture content in all the treatment
groups.
When the subsequent seed moisture contents (i.e., a good indicator
to determine the threshold for radicle protrusion) and EC values were
evaluated together, it was determined that the optimum period and
temperature for the EC test protocol of maize seeds ‘cv. Shemal’ were
24hours and 25°C, respectively.
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Table 1 The changes occurred in seed moisture content and EC due to
different temperatures and periods in seeds of maize ‘cv. Shemal’
Temperature
(°C)

20

25

30

Period
(hours)

Seed moisture content EC
(%)
(µS cm-1 g-1 )

6
12
18
24
36
48

25.5 k*
29.8 h
31.7 g
33.5 e
35.8 c
37.2 b

1.7 l
2.2 k
2.8 ij
3.3 h
4.4 f
5.0 d

6
12
18
24
36
48

27.2 j
32.1 fg
33.2 e
34.9 d
36.3 c
37.5 b

2.1 k
2.6 j
3.2 h
4.3 f
4.8 e
6.0 b

6
12
18
24
36
48

28.5 i
32.5 f
34.5 d
35.9 c
37.0 b
38.6 a

2.2 k
2.9 i
3.9 g
4.8 e
5.6 c
7.3 a

**
**
**

**
**
**

Temperature (A)
Period (B)
AxB

* Values not associated with the same letter are significantly different (P≤0.05).
** Significant at 0.05 level.

Therefore, it was concluded that the results of the EC tests were
obtained in a relatively short period compared to the cold test and
radicle emergence test. The seed vigour of maize seeds is determined
by cold test within 14days.1 This period is either 144hours at 13°C or
66hours at 20°C by radicle emergence test.2 Nevertheless, the period
was reduced to 24hours by the use of the EC test. Moreover, reliability
of this protocol should be tested in seeds of different maize cultivars,
lots and in different laboratories.

Acknowledgements
None.

296

©2015 Sivritepe et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and build upon your work non-commercially.

Copyright:
©2015 Sivritepe et al.

Electrical conductivity tests in maize seeds

Conflict of interest
The author declares no conflict of interest.

References
1. ISTA. Handbook of Vigour Test Methods. JG Hampton editor. International
Seed Testing Association. 3rd ed. Zurich, Switzerland; 1995.
2. ISTA. International Rules for Seed Testing. Bassersdorf, Switzerland:
International Seed Testing Association; 2012.
3. Artola A, Carrillo-Castaneda G (2005) The bulk conductivity test for birds
foot trefoil seed. Seed Sci Technol 33: 231-236.

297

4. Hampton JG, Lungwangwa AL, Hill KA. The bulk conductivity test for
Lotus seed lots. Seed Sci Technol. 1994;22:177–180.
5. Matthews S and Powell AA. Electrical conductivity vigour test:
Physiological basis and use. Seed Test Int. 2006;131: 32-35.
6. McDonald MB. Seed deterioration: physiology, repair and assessment.
Seed Sci Technol. 1999; 27:177–237.
7. Sivritepe HO, Senturk B, Teoman S. Electrical conductivity tests in tomato
and pepper seeds. Bursa, Turkey: Bursa Agriculture Congress; 2012. p.
75–83.
8. Sivritepe HO. Genetic deterioration and repair in Pea (Pisum sativum L.)
Seeds during storage. England: University of Bath; 1992. 227 p.

Citation: Sivritepe HO, Senturk B, Teoman S. Electrical conductivity tests in maize seeds. Adv Plants Agric Res. 2015;2(7):296‒297.
DOI: 10.15406/apar.2015.02.00075

