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Promotion of Flowering and Increase of Crocin Content of Saffron
by Simple Electric Stimulation Method
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Recently, many high-voltage techniques are used to improve the productivity and growth of agricultural crops. In most of such
researches, electric stimuli are given under very high electric field with very short duration time of a few nanoseconds. In this
pa-per, we report on the effects of electric stimulus on saffron growth. We applied relatively low voltage of about 0.5-2 kV and
long duration time of about 1 s directly to saffron bulbs as a pre-emergence treatment and investigated the effects on flowering
and amounts of crocin, one of a medicinal properties, contained in saffron pistils. It is shown that an appropriate electric stimulus
have strong possibility of promoting flower-bud formations, increasing a number of flowers and amounts of crocin content, im-
proving the flowering concurrency and promoting early flowering.
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Fig.1 Applying voltage to saffron bulbs using SUS-spherical
electrode.
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Fig.2 V-I characteristics and applied energy of a saffron bulb of
which weight is about 30 g.
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Table 1 Voltages applied to suffron bulbs.
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0.5 -0.5 0.5
1.0 -1.0 1.0
2.0 -20 15
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Fig.3 Planted saffron bulbs.
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Fig.4 Flowering situations of saffron in Nov. 11, 2014.
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Fig.5 Flowering number of +DC-treated saffron during Nov. 15~
Nov. 22, 2014.
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Fig.6 Accumulated flowering number of +DC-treated saffron

during Nov. 15~Nov. 22, 2014.
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Table 2 Numbers of suffron flowers and dry weights of pistils.

Number of | Total dry weight | Average DW of a

Flowers of pistils [mg ] | single pistil [ mg]
CNTL 181 1477.4 2.7
+DCO0.5kV 201 1645.5 2.7
+DC1.0kV 189 1587.6 2.8
+DC2.0kV 179 1461.0 2.7
+DC3.0kV 162 1456.0 3.0
—DCO0.5kV 187 1517.2 2.7
—DC1.0kV 195 1403.3 2.4
—DC2.0kV 195 1481.1 2.5
—DC3.0kV 201 1556.3 2.6
ACO0.5kV 183 1528.1 2.8
ACL1.0kV 183 1653.9 3.0
AC1.5kV 189 1416.0 2.5
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Table 3 Normalized concentration of crocin water solution.

Control 1.0
+DCO0.5kV | 1.2 | —DCO0.5kV | 1.2 ACO0.5kV 1.2
+DC1.0kV| 1.2 | —DC1.0kV | 0.9 AC1.0kV 1.1
+DC2.0kV| 1.0 | —DC2.0kV | 1.1 AC1.5kV 1.1
+DC3.0kV| 1.0 | —DC3.0kV | 1.1
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Fig.7 Accumulated flowering number of +DC-treated saffron
during Nov. 2~Nov. 24, 2015.
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Fig.8 Effects of electric stimulus do not carry over to next year.
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Fig.9 Flowering of saffron which got multiple electric stimulus
(Nov. 28,2016).

(b) Sideways flowering
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Fig.10 Unusual germination and flowering from bulbs which got
multiple electric stimulus.
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