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Studies on the Effect of 2-Chloroethylphosphonic Acid (Ethephon) on
the Floral Induction in Photoperiodic Plants

I. Inhibition of Flowering in Lemna perpusilla 6746 by Ethephon

Maeng, Jueson
(Department of Biology, Sogang University, Seoul)

ABSTRACT

The inhibitory effect of ethephon on the flowering in Lemna perpusillz 6746 was
shown to be related to sucrose concentrations and dilution factors of Hutner’s
medium. When grown in 1/10-strength Hutner's medium under 10(14) cycles,
the plants have besn completely inhibited in the floral induction by ethephon
(>>5ppm) in the presence of sucrose (>>20 mM) in the medium. However, in a
less diluted Hutner’s medium (1/2-strength), the inkibition of flowering by eth-
ephon was observed to be partially diminished by sucrose at a high concentra-
tion (30 mM), while a low coacentration of sucrose enhanced the inhibitory
effect of ethephon in flowering. As inductive dark periods were extended, the
effects of both compounds wers partially nullified.

Since no significant amount of ethylene possibly released in ethephon decomp-
osition in the medium was detected, the inhibitory effect of ethephon in flowering
was postulated to be exerted only through ethylene production within the plants.
Plants werz incubated in 10 ppm ethephon-containing medium during either
dark or light periods, singly or periodically. The most effective single treatment
with ethephon was observed during the 4th dark period, when formation of floral
stimulus was assumed to be completed beyond a critical level. This postulaticn
can be partially supported by a fact that the plants should be exposed to at
least more than four consecutive 10(14) cycles for flowering.
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Fig. 1. Effects of ethephon and sucrose as inhibi-
tory factors on flowering of Lemna perpusilia gr-
own under 10(14) cycles.

1-A: 1/10-strength Hutner's medium; FL% on
Day 7. 1-B: 1/2-strength Hutner’s medium; FL9%
on Day 8.
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Fig. 2, Effects of ethephon and sucrose on flowe-
ring in Lemna perpusilla grown in 1/10-strength
Hutner’s medium under § cycles of 8(16).
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Table 1. Multiplication rates (Day 5 to 6) of Lemna perpusilla 746 grown in 1/10-strength
Hutner’'s medium with various concentrations of ethephon and sucrose under 7 cycles of 10(14)

Ethephon Sucrose(mM)
(ppm) 5 10 20 30
89.6 +4.0 142.7 +7.8 130.2 2.1 124.9 =3.3
128.7 £3.1 113.5 +1.0 94.4 £2.6 92.9 £2.7
10 110.6 £3.9 119.6 +6.7 81.7 +4.5 89.9 £3.8
15 149.4 £6.1 113.0 6.0 107.4 =3.7 1969 +4.0
20 95.5 =2.8 117.3 *£4.6 125.0 4.4 158.6 x6.2
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Zel 1588 BREE Tebdvh. o8 BERE Fig. 44}
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Table 2. Phosphate formation from ethephon in Hutner’s medium. Values represent pmoles of ortho-
phosphate produced in 50 mZ of the medium when ethylene is evolved from ethephon

1710 X Hutner’s medium

1/2 X Hutner's medium

Ethephon Sucrose(mM) Sucrose(mM)
(ppm) 5 10 20 30 5 10 20 30
0 0. 004 0 0 0 0 0 0.073 0.028
5 0.222 0.105 0.403 0. 285 0.545 0.444 0.103 0.278
10 0.133 0. 0861 0.234 0.117 0.516 0.319 0.141 0.230
15 0.121 0.085 0. 145 0.0937 0.363 0.303 0.161 0.242
20 . 0.121 0.073 0.129 0.101 0.323 0.295 0.177 0.262
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i ETHEPHON TREATMENT PERIDD

Fig. 3. Schemes of ethephon treatments. Lemna
perpusilia, grown in 1/10-strength Hutner’s me-
dium supplemented with 10 mM sucrose under
7 cycles of 10(14), were treated with ethephon
during various perjods. Plants were incubated in
the medium with 10 ppm ethephon, At the end
of ethephon treatment, plants were rinsed in di-
stilled water for less than one minute and then
were transferred into normal medium. In trea-
tment O, plants were incubated alternately in
normal growth media, a, and b.
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Fig. 4. Effects of various ethephon treatments om
flowering and propagation of Lemna perpusilla. Tr-
eatments shown in Fig. 3. FL% and TF evaluated
at the end of 7th dark period.

busille 67469 BETEE B4R 4@ LLES 10014) o
SF7 % Aok Ak deldy A2 gy
< 9ivh. Ethephon®] w4 NHIRBE(QEEEE H)E
B Jeih Bk ethephone] FE#AF Vel &
L Rel s B IBHEBE(EEE N7t MiEE <
ZHH A4de EFERBY ERel Wil B
#ri8P ethylenes] {EMS] A3 iRl A%
HEAA g ot Hfezd RUYR AL gk
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