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Factors Affecting Dark Germination of Oenothera
lamarckiana Seeds

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

ABSTRACT

Effect of various physical and chemical treatments on dark germination of Oenothera lamarckiana seeds
were primarily investigated to find out factors affecting germination.

Germination of seeds which did not germinate in the constant temperature and darkness was induced by
several physical treatments such as sonification, wetting and drying, freezing and thawing, and removal of
seed coat.

Pretreatment of chilling (4°C), freezing (-10°C) and incubation at high temperature (80°C) induced dark
germination of seeds which did not germinate in the constant temperature ranges of 15 to 40°C under darkness.

Alternating temperature also had a stimulatory effect on dark germination of Oenothera lamarckiana seeds.

Sensing of seeds to alternating temperature appeared to be completed during the first two days after
imbibition.

The minimum difference of temperature required for dark germination was 5C in the range of 15—25C .

A thiourea (1.0%) treatment induced dark germination, but GA, IAA, BA and Ethrel failed to do so.

Key words : Oenothera lamarckiana, dark germination, physical changes, temperature, growth regulators,

thiourea.
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germination of QOenothera lamarckiana seeds Incubation period(days)

with dark imbibition for 1 day (o—o)or Fig. 3. Effect of imbibition (24hr at 25°C)—drying (5

without imbibition (o-----0). hr at 40°C) regimes on the dark germination
Germination was determined at the 5th day of Oenothera lamarckiana seeds. The seeds
after incubation at 25+1C. were held for 5days at 25C.
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Table 1. Effect of freezing (24hr, -10T)-thawing
(24hr, 25°C) regimes on the germination of

Oenothera lamarckiana seeds.

Number Germination (%)
of Air-dried seed Wager—imbibed seed
treatment  Light Dark Light Nark
0 98 0 98 0
1 98 1 97 22
2 97 0 96 60
3 95 0 93 87

The seeds were held in light (141./10D, 3000 Lux) or

continuous dark condition for 5 days at 25+1C.
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Table 2. Effect of various physical treatments on the

dark germination of QOenothera lamarckiana

seeds.

Treatments Germination (%)
Intact seed 0
Pricking in the middle of seed 6.7+1.8
Cutting of cotyledon part 86.7+3.3
Cutting of radicle part 83.3+0.7
Seed coat removing of radicle

90.0+0.0
part

Scratching of outer seed coat 4.0+1.3

Germination (%) was determined at the 5th day after
incubation under continuous dark condition at 25+
1C (+SE).
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Table 3. Effect of freezing treatment(-10°C) on the
germination of air-dried or water-imbibed

Oenothera lamarckiana seeds.

Period Germination (%)

of Air-dried seed Water-imbibed seed
freezing Light Dark Light Dark

0 96 0 96 0

24 99 27 98 86

48 97 21 95 87

72 98 12 96 85

96 96 18 98 90

The seeds were held in light (14L/10D, 3000 Lux) or

continuous dark condition for 5 days 25+1C.

Table 4. Effect of high temperature(80+2°C) on the
germination of air-dried Oenothera lamarc-

kiana seeds.

. G inati 0,
Treatment (min.) ermination (%)

Light Dark
0 97 0
10 98 6
20 96 3
30 95 11
40 97 13
50 97 15
AN 96 35
120 95 43
180 97 82

The seeds were held in light (14L/10D, 3000 Lux) or
continuous dark condition for 7 days at 25+17C.
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Table 5. Dark germination of Oenothera lamarckiana
seeds held for indicated intervals(days) at

given temperatures.

Treatments Germination (%)
AT« CT (days) AT-CT AT<CT
0 5 0.7+0.7 0.7+0.7
1 4 15.3+6.4 2.7t1.8
2 3 42.0+2.0 3.3+1.3
3 2 50.0+6.0 10.0+4.0
4 1 50.7+1.3 22.7+£3.3
5 0 58.7+2.9 58.7x2.9

Germination (%) was determined at the 5th day after
beginning of incubation.

AT | Alternating temperature (25°C-14hr/15°C~10hr)
CT ; Constant temperature(25%C)
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Fig. 5. Effect of various alternating temp. regimes
on the dark germination of Oenothera
lamarckiana seeds. The seeds were incuba-
ted at 257,
determined at the 5th day after initial
incubation. L.S.D(5%)=16.7 at 2cycles of

alternating temp. regimes.

and their germination was
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Fig. 6. Effect of thiourea on the germination of
Qenothera lamarckiana seeds. Germination
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was determined at

AE BRI Yetsew el o HEHEE
7b Zdateld Efo M v BEL AR
2 #R GAs, BA, IAA, ABA 58 & EE
BEEANA BEEFS Fwe=lx otord ethrel & tl
F ol wlsle] oFrlel BEBE FEMM S vyod
58} vlekshelcl

2ol EREE ERBES weld g gAlut 6
W = EREel A BIFsha SV, GERELE
kb ffol sl B¥FAA a7 Ydotm oty
Z thiourea® & BRET #RE 219 6 3 Fe] 10

o REEECA oF 0% EHFsl Frw b
ol WlRpEel 2 A4s AL WMEERE S e B
FRE 39ch

wel A Zehabol® B Teld = GAY ethylene 5
o golshAl HEEsle BTEW 4=zt oz
BHENES ¥3lom, BES BA®ET thiourea ut

Table 6. Effect of various plant growth regulators
on the dark germination of Oenothera

lamarckiana seeds.

Concentration Plant growth requlators
(ppm) GA, BA IAA Ethrel ABA
0.1 3.0
1.0 1.0 1.0 0 0 2.0
10.0 1.0 2.0 0 9.0 0
100.0 0 0 0 11.0
1000.0 6.0 0

Germination(%) was determined at the 5th day after
incubation at 25+1°7C.
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