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Phytochrome was measured spectrophoto-
metrically in cauliflower heads and in dark-
grown maize seedlings. A dark transfor-
mation of the far-red absorbing form, PFR, 
to the red absorbing form, PR, was found in 
both types of tissue. In the seedling tissue, 
however, PFR was also destroyed in an aero-
bic reaction which competed with the dark 
reversion. [The SCI® indicates that this paper 
has been cited over 155 times since 1963.] 
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"During the decade of the 1950s there 
was an extensive search for the red-far-red 
pigment system which controls a wide vari-
ety of seemingly unrelated physiological re-
sponses in plants.1 It was proposed on the 
basis of action spectroscopy on several of 
these responses that the pigment existed in 
two interconvertible forms, PR and PFR, with 
absorption maxima at 660 and 730 nm, re-
spectively, and that red and far-red light 
caused transformations between the two 
forms.2 
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Finally, in the summer of 1959, a pigment 
with these unusual photochemical proper-
ties was measured spectrophotometrically 
in intact tissue of dark-grown seedling 
plants and was isolated as a chromoprotein 
which retained the characteristic reversible, 
photochromic behavior.3 

"In addition to the phototransformations 
of the pigment, dubbed phytochrome, dark 
reactions were also implicated in the physi-
ology. A dark transformation of PFR to PR 
was postulated to be the basis of the timing 
mechanism by which photoperiodic plants 
reckon the length of the night and therefore 

the season of the year. The direct, spectro-
photometric measurements of phytochrome 
in vivo afforded an opportunity to measure 
these proposed dark reactions. 

"The measurements in the cited paper 
showed that there was, indeed, a dark trans-
formation of PFR back to PR in the intact 
tissue. In tissue from cauliflower heads, the 
dark conversion of PFR to PR, following a 
brief irradiation with red light to form PFR, 
occurred with a half-time of ~1 hour and 
with no loss of total phytochrome. In dark-
grown seedling tissue, which was the pri-
mary source of material for isolating the pig-
ment, PFR also reverted to PR but a major 
fraction of the PFR was destroyed in the sub-
sequent dark period. In continuous light 
which maintained a photostationary state of 
PFR, phytochrome was destroyed almost 
completely in the seedling tissue and the 
rate of destruction saturated provided the 
light maintained a photostationary state of 
at least ten percent PFR. However, approxi-
mately one percent of the phytochrome 
resisted destruction. It is this very low level 
of stable phytochrome which controls the 
photoresponses of mature green plants but 
the level is generally too low to be measured 
directly. 

"This paper is cited probably for three 
reasons. 1) It was the first report of direct 
measurement of dark transformations of 
phytochrome in vivo. 2) It showed that pro-
longed irradiation with far-red light, which 
maintained a low photostationary state of 
PFR, could act physiologically like red light. 
3) It presented the dilemma that most of the 
phytochrome which could be measured in 
dark-grown seedling plants might not be 
physiologically active. This latter point has 
received considerable attention. To date, 
however, no differences have been found 
between the unstable and stable forms of 
phytochrome isolated from dark-grown and 
illuminated tissue. And we still do not know 
why dark-grown seedling plants have much 
higher levels of phytochrome than are re-
quired in the photomorphogenic control of 
mature plants." 
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