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Interaction between Light and other Factors Affecting
Germination of Oenothera lamarckiana Ser. Seed.

Kim J.S.,* I.T. Hwang*, S.J. Koo* and K.Y. Cho*

ABSTRACT

In this experiment,

interactions between light and other factors such as chilling,

alternating

temperature, moisture, content, oxygen, and seed coat which affect germination of Oenothera lamarckiana

Ser. seed were investigated to study the physiological effects of light on the germination.

Light induced the initial stage of seed germination before radical protrusion by affecting embryo rather

than seed coat even under anaerobic condition or low water potential (-18 bars) .

This light effect on germinability of seed was suppressed by blue light irradiation and the effect was

increased with increment of blue light intensity and irradiation time. However, the blue light effect was

reversible.

Chilling, alternating temperature, softening of seed coat and light showed promotive interaction in the

induction of seed germination. Irradiation of filtered light (monochrome), however, reduced chilling effect

on germination,

Hydrogen—ion concentration and gibberellic acid treatment had no effect on light or dark germination.

Key words : Oenothera larmarkiana Ser., light quality, temperature, anaerobic condition, interaction of

germinators.
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Fig. 1. Effect of white light on the germination
QOenothera lamarckiana Ser. seeds in PEG
—6000 solution.

K ;. KOH-treated seed 1. Intact seed
W Distilled water P 20% PEG-6000(w/v)
L ; Light condition{3000 D : Dark(25 C)

lux, 14L/10D, 25 C)
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Fig. 2. Richard diagrams showing the effect of
light treatment (——) and accompanied
by low temp, on the germination of
KOH-treated(------ i Oenothera  lamarck-
iana Ser. seeds in PEG-6000 solution,
Tested seeds were germinated in dark-
ness at 25+1°C for 5 days after chilling
treatment (5+1°C; for 10 days. Seed coat
was distrupted by 30% KOH treatment
for 15 mins.

KOH-treated seed Intact seed
100¢

Ec L—L

£ gof LD

I

P

£ 60}

g

= 40r

£

E g0}

U

S

B

59 24 29 18 74
Incubation hours after washing

Fig. 3. Aftereffect of light treatment under
water stress condition on the germination
of Oenothera lamarckiana Ser. seeds.

The seeds in PEG-6000 solution(40% w/
v) were illuminated (3000 lux, L) for 5
days at 25C. Then they were washed
and incubated under light(L) or dark(D)
condition during given hours,

Table 1. Inhibition of the growth of Oenothera
lamarckiana Ser. by polyethyleneglycol .

Length (cm)®
Treatment
Root Hypocotyl
Control® 0.95 0.28
PEG-6000° 0 0

a: Germinated seeds (mean radical length: 0.2
mm; were incubated for 4 days (25°C, 14L/10
D, 3000 lux).

b; Mean of 12 seedlings ¢, 40% (w/v’
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Table 2. After-effect of light treatment under
anaerobic condition on the germination
of Oenothera lamarckiana Ser .

Gas Germination percentage
Pretreatment® Light Dark
Air 98.7 0.3
Nitrogen 98.0 24.2
Carbon dioxide 97.7 48.7

a; Tested seeds were irradiated 5 days with
fluorescent 1ight(3000 lux) in side-arm flasks
filled with N, or CO, before incubation . Then
these seeds were incubated under dark or light
(3000 lux, 16L/8D, 257C) for 3 days after gas
exchange.

Table 8. Initial water uptake of Oenothera
lamarckiana Ser . seeds under anaerobic condition,

Treatment 9% Increase of water®

Condition Air N, CO,
Light® 26.3 25.7 24.5
Dark 25.9 25.3 25.7

a ., Increase percentage of fresh weight at 1 day
after treatment,

b 3000 lux, 12L/10D, 25C
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Table 4. Effect of light quality irradiated with

the same intensity on the germination of
Oenothera lamarckigna Ser. seeds.

Tested Germination percentage®
seed Dark Blue Farred White
Intact 0.7 0 - 38.0

KOH-treated® 98.0 57.3 93.7 98.0

a . Germination was determined 5 days after
incubation under different light quality (20 lux,
14L/10D) at 25C.

b; Seeds were treated with 30% KOH solution
for 15 mins,

—_
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Blue light intensity (lux)

=
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Fig. 4. Inhibitory effect of blue light intensity on
the germination of Oenothera lamarckiana
Ser, seeds.

Tested seeds were treated with 30%
KOH solution for 15 mins. Germination
was checked 5 days after incubation at
25C.
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Fig. 5. Effect of blue light (140 lux, 1hr) on the

germination of QOenothera lamarckiana

seeds pre-irradiated with white light (2100

lux) for the indicated durations,
Blue light-treated seeds were transfered

into dark and their germination was
checked 4 days after transfer.
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Fig. 6. Effect of blue light{140 lux) on the
germination of Oenothera lamarckiana

Ser. seeds pre-irradiated with white light
(10000 lux, 16hrs) .

Germination was checked 5 days after
starting of white light irradiance.
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Fig. 7. Effect of the pre-irradiation of blue light

(140 lux, 25C) on the germination of
Oenothera lamarckiana Ser. seeds.

D ; Incubation under dark and wetting
condition for 1 day(25T)

B, Blue irradiation for 1 day {140 lux,
25T)

L ; White fluorescent light(2500lux,
14L/10D, 257C)

O ; Drying condition
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Table 5. Influence of blue light on the germina-
tion of the seed and embryo of
Oenothera lamarckiana Ser.

Treatment Germination percentage?®
Solution ~ \__ Dark Blue®
Materials® DW. GA3* DWW, GA3
Seeds 90 90 0 ¢
Embryos 100 100 100 100

a; Germination was checked 5 days after incuba-
tion at 25C

b Filtered blue light (140 lux.14L/10D)

c . Seeds were treated with 30% KOH solution
for 15 mins,

d; GA 100ppm

Table 6. Interaction of blue light and GA3 on the

germination of Oenothera lamarckiana
Ser. seeds.
Germination percentage®
Pre-treatment® Solution White Blue Dark
(2500 lux) (140 lux)
DW. D;W_ 72.0 8.7 a7.1
. GA3 85.2 8.2 96.3
. D.W. 73.9 2.2
GAj3e g
GA3 79.1 5.7 vr.9
L.S.D(5%) N.S, N.S. N.S.

a; Tested seeds were irradiated | day with fluorescence
light (10000 lux) at 25T .

b . Seeds were incubated 4 days at 25°C. ¢ GA3 100ppm,
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Fig. 8. Effect of light quality irradiated during

low temperature on the germination of

Oenothera lamarckiana Ser. seeds.

Seeds treated with various filtered lights
at 5+1C for 10 days were incubated in
darkness at 25+1°C for 5 days.

W ; white, 12000 lux, B blue, 2500
lux, G; green, 3000 lux, R red, 1400
lux, FR; far-red, 100 lux, D . dark,
N ;. untreated, dark.

Intact seed KOH-treated seed®
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Fig. 9. Effects of light quality, alternating

temperature and seed coat on the

germination of Oenothera lamarckiana

Ser. seeds.

Seeds were germinated for 5 days at
constant or alternating temp,

under various light quality (14L/10D)
condition

a; Seeds were treated with 30% KOH
solution for 14 mins,

b; D;dark, G ;green, 550 lux, B
blue, 430 lux, FR ; far-red, 25 lux, R
red, 250 lux, W, fluorescent light, 2300
lux.
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Fig. 10, Effect of light or dark on the germina-
tion of QOenothera lamarckiana Ser.
seeds incubated in solutions with various
pH values.

Germination was determined 5 days after
incubation at 25°C under light (-, 141/

10D, 3000 lux) or continuous dark (—)
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