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SUMMARY

The transport velocity of fluorescein in mesocotyls of Avena seedlings is reduced by pre-
irradiating the seedlings with red light.

In the course of an investigation on the influence of light on the distribution
of growth in the Avena seedling (HUISINGA 1964, 1967) we postulated that part of
the influence of red light might be expressed via changes in transport rates.

NaqQvi & GORDON (1966) have shown that polar transport of auxin through
sections of Avena coleoptiles is reduced by red light. HALEVY er al. (1964)
have demonstrated that the transport of food reserves from the cotyledons
of Helianthus seedlings towards the roots was reduced by red light.

We wanted to know whether in Avena seedlings not only transport in basal
direction, but also in apical direction is reduced by red light.

To find this out we used fluorescein because its translocation is easily detected
(see PoHL 1954),

Seedlings of Avena sativa “Victory oats” were cultivated following the
method of BLaauw & BLAAUW-JANSEN (1964) but in total darkness and at
23°C and high humidity. After 4 days the seedlings, having mesocotyls appro-
ximately 4-6 cm long were cut from seeds and roots and placed with their lower
1-2 mm in tapwater. Next, part of the plants received in 40 seconds approxima-
tely 4 x 10* erg. cm™2 of red light, the remainder being kept in total darkness
throughout. The source of red light was a red fluorescent tube combined with
a red selenium glass filter (see BLAAUW & BLAAUW-JANSEN 1964). Varying
times after the irradiation the plants were placed with their lower ends in a
1% solution of fluorescein in tapwater. After 15 minutes the plants were obser-
ved under ultraviolet light and the length of the fluorescent part of the meso-
cotyl was measured. No consistent differences between irradiated and control
plants could be observed in experiments in which the time elapsing between
irradiation and the treatment with fluorescein was 0, 5, or 10 minutes. If this
time was 15 or 30 minutes, differences between the irradiated plants and dark
controls could be observed. The results of a number of experiments are shown
in table 1.

The transport of fluorescein in the experiments described may have take place
both through xylem and through living tissues. Since light acts very probably
via the living cells transport through the xylem may conceivably have made the
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Table 1. Length of the fluorescent part of the mesocotyl in mm, means of 8-12 plants.

15 minutes between irradiation and 30 minutes between irradiation and
fluorescein treatment. fluorescein treatment.
Exp. irradiated dark control irradiated dark control

1 42 52 1 48 52

2 42 45 2 50 51

3 34 37 3 29 36

4 30 35 4 36 43

5 40 44 5 39 48

6 41 4 6 39 47

7 41 46 7 39 50

8 48 49
probability of no difference between probability of no difference between
irradiated and dark control calcula- irradiatied and dark control calcula-
ted by sign test <19, ted by sign test <59%.

results in table 1 less clear than they might have been had no transport through
the dead xylem elements taken place.

To find out how great the influence of xylem transport was in the above experi-
ments we wanted to reduce transport through the xylem as much as possible.
To reduce this way of transport the plants immediately after irradiation were
placed with their cut ends in the solution of fluorescein and left there for only
2 minutes. Thereupon they were submerged in tapwater to preclude transpira-
tion. Table 2 presents the results of a number of experiments of this kind. The
irradiation was given in 2 minutes with a total energy of approximately 1.2.10°
erg. cm—2. The time the plants were left submerged varied between 5 and 60
minutes. At all those different times the fluorescent part of the irradiated plants
was smaller than that of the dark controls.

Table 2 shows also that with this method the influence of the irradiation can be
detected without introducing a lapse of time between irradiation and the appli-
cation of fluorescein. In the experiments of zable 1 the total time required for
obtaining consistent differences was at least 30 minutes. In the experiments

Table 2. Length of the fluorescent part of the mesocotyl in mm, means of 8-12 plants.

Time submerged

Exp. No. in min irradiated dark control
1 15 4 22
2 30 24 29
3 60 25 37
4 30 33 42
5 10 30 37
6 20 32 42
7 15 38 47
8 15 30 34
9 5 15 26

Probability of no difference between irradiated and dark control calculated by sign test <19%.
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presented in table 2 consistent differences were found with total times of about
15 minutes.

Although it is speculative to draw conclusions from the transport of a non-
physiological compound, such as fluorescein, and apply those conclusions to
other, naturally occurring, substances, it seems not too unlikely that also
other substances may behave in the same way in irradiated and control seed-
lings.

Therefore we tentatively propose that irradiation with red light may have an
influence on the structure of the protoplasts of the cells so as to reduce the trans-
location also of other substances than fluorescein.
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