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Fig. 1 shows the time course of germination of dormant seeds after irradiation

with 12.0 J m~
2

or 1.2 J m~
2 of R. When R was given immediately after the

Abbreviations - R, red light; FR, far-red light; Pfr, far-red absorbing form of phytochrome; [Pfr],

Pfr level.

During the incubation in darknessof positive photoblastic seeds processes occur

that increase the effectiveness of light, in particular of red light (R), in causing

germination of these seeds. There is evidence in the literature that in the pre-

irradiation (dark) period the primary site of reaction of the far-red absorbing

form of phytochrome (Pfr) or the substance(s) withwhich Pfr reacts are formed

(Roller et al. 1964, Karssen 1967, 1970). We investigated for lettuce seeds

the possibility that this preparatory reaction is directly under control of Pfr,

a possibility that was not considered by Roller et al. for Artemisia monosperma

seeds nor by Rarssen for Chenopodium album seeds.

Materials and methods were according to Blaauw-Jansen & Sewmar (1985).

Dormancy was induced in Lactuca sativa L. ‘May Queen’ seeds by imbibition

undercontinuous FR. Germinationwas induced by irradiationwith a high or

a low fluence of R, either immediately after the imbibition period or after a

dark period of 24 h. The exposure times were 60 s (0.2 W m“2) or 40 s (0.03
W m“

2). After the exposure to R the seeds were returned to darkness and every

30 min 2 dishes were removed for counting without illuminating the remaining
dishes. The results of the experiments, expressed in percentages germination,

are means of2 dishes. Inorder to restrict the periodically counting ofthe germin-
ated seeds within a reasonable time of the day the dishes for each experiment

were divided into 3 sets. The start of the imbibitionof each set was timed at

different hours with the effect that counting during 8 h gave the course ofgermi-
nationduring 26 to 40 h afterirradiation.This implies that each curve represent-

ing the course of germination is build up out of 3 overlapping parts. As the

overlapping parts were in good agreementit was thought unnecessary to repeat

the experiments.
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imbibition period under FR, the first visible germination occurred c. 14 h after

an irradiation with 12.0 J m~
2

.

but not before c. 20 h after an irradiation with

1.2 J m“
2

{fig. I, curves A and a). The slopes of the curves A and a are not

the same, indicating a more uniformgermination of the population after a satur-

ating fluence (inducing 100% germination) than after an unsaturating one (in-

ducing 80% germination). When a dark interval was inserted between the imbibi-

tion under FR and the germination-inducing R treatment the radicles protruded

c. 10 h after R for both fluences (fig. 1, curves B and b), but the difference

in slopes of the curves is still obvious. Our results suggest that in lettuce seeds

reactions, preparatory for the germination-inducing action of Pfr, can take place
in darkness, but that these reactions are enhanced by Pfr.

In a previous study (Blaauw-Jansen & Sewmar 1985) we demonstratedthe

effect of various R fluences on the start of the escape from FR-reversibility in

lettuce seeds. The escape started after a lag time of c. 6.5 h in response to a

low R fluence (1.2 J m“
2). The lag time was shortened withe. 3.5 h by irradiating

the seeds with a higher R fluence (12.0 J m“ 2

). This difference of 3.5 h in the

start of the escape cannot explain the differenceofc. 6 h in the startof germina-
tion after these R fluences. Presumably the high-fluence seeds had to wait only

c. 11 h after the escape for the completion of the preparatory reactions, the

Fig. 1. The influence of a saturating and a non-saturating R fluence and the influence of insertion

of a dark pre-irradiationperiod on the time course of germination.
A no pre-irradiationdark period; fluence: 12.0 J m

~
2

B a 24 h pre-irradiation dark period; fluence: 12.0 J m~
2

a no pre-irradiationdark period; fluence: 1.2 Jm“
2

b a 24 h pre-irradiation dark period; fluence: 1.2J m

~
2
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low-fluence seeds on the other hand c. 13.5 h thus it might be concluded that

[Pfr] regulates two steps in the germination process.

Another argument for the above hypothesis can be derived from the slopes

of the germination curves (fig. I) and the slopes of the escape curves (Blaauw-

Jansen & Sewmar 1985). The slopes of the escape curves were nearly similar

for low-fluence and high-fluence seeds. The slopes of the germination curves

however are steeper for high-fluence seeds than for low-fluence ones (fig. 1).

Thus the comparable uniformity in the escape of high-fluence and low-fluence

populations is lost in the ultimategermination process. This loss is undercontrol

of [Pfr] as the slope of the germination curves is dependent on [Pfr], These data

fit in with our above conclusion: the lag in the start of the escape reaction is

controlledby [Pfr]; the escaped seeds can only pursue the germination process

after a preparatory reaction(also controlledby [Pfr]) is completed.
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