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reCipients of cell lines can be confident 
in (and satisfied with) the material re
ceived, which is, after all, the point of 
the exercise. 

Culture collections should provide the 
gold standard in authentication and are 
in the best position to cross-reference all 
the techniques used. Ideally, such an 
approach should be made by culture 
collections on a collaborative basis and 
lead to availability of identical material 
in cell banks as recommended by the 
World Health Organisation-'. 

In conclusion, the environment within 
which most culture collections operate 
demands that authentication procedures 
are not only accurate but also practic
able. Although acknowledging that ex
haustive characterization is a worthy 
goal, it would severely limit the range of 
material available. Most researchers 

would not be able to afford the neces
sary fees to establish such a high level of 
quality assurance. Hold on to your 
microscopes for cytogenetics by all 
means, but remember that you will need 
to find the time and money to use them. 
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Winged Late Devonian seeds 
SIR - The evolution of the seed in 
'ancestral' gymnosperm plants repre
sented a major adaptive breakthrough in 
terms of pollination, protection and 
propagule dispersal 1• Seeds from Dev
onian gymnosperms show remarkably 
little variability in the structure and 
presumed function of the integument, 

a 

preted from critical observation and 
sections of fossils in the sediment. 
These are (1) the nucellar region (n); (2) 
the lagenostome (!) (a specialized fun
nel-shaped opening to allow entry of 
pollen); (3) winged integument lobes 
( w) consisting of inner, longitudinally 
aligned organic material, and a broad 

a, Compression of seed showing evidence of two winged integument lobes; n, nucellar 
region; I, lagenostome; w, winged integument lobe. Magnification, 15x. b, Simplified 
diagram of seed compression surface with winged integument lobes. The dotted outline 
indicates the position of another integument lobe orientated perpendicularly to the plane of 
compression. 

which consisted of simple narrow lobes2- 5 . 

Late Devonian seeds with a specialized 
'winged' integument discovered in 
central Germany6 represent the earliest 
evidence of an integument adapted for 
wind dispersal in seed plants. 

The new fossil seeds have three main 
components (see a in figure) as inter-
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outer region with conspicuous transverse 
'fibres'. Up to four winged lobes have 
been observed in some seeds, with addi
tional lobes visible as one or two longitu
dinal grooves perpendicular to the plane 
of compression (dashed outline in b). 

This highly derived integument mor
phology is considerably different from 

the 'ancestral' integument that char
acterizes all other unequivocal Dev
onian seeds. Earlier data suggested7 a 
major diversification of seed plants by 
the Late Tournaisian that included forms 
with winged seeds; this indicated adap
tive radiation on a large scale, with 
implications of ecologically diverse 
strategies of pollination, dispersal and 
colonization8 ·

9
. 

The winged integument is interpreted 
as being an adaptation to aid dispersal. 
Enhancing the aerodynamic properties 
of the Devonian seed would boost the 
dispersal potential of the propagule by 
increasing flotation in the air and salta
tion along the ground. Besides improv
ing dispersal, a winged integument also 
increases the probability of adherence to 
a substrate suitable for continued growth 
of the seedling by optimizing the shape 
and surface area of the seed. This view
point differs from previous interpreta
tions of the functional adaptation of the 
integument, which have stressed the im
portance of protection1 and optimization 
of pollination 10

. 

A range of ecological strategies was 
developed by a rapidly diversifying 
group of seed plants well before the Late 
Tournaisian. This diversification is now 
documented in the form of a highly 
divergent, winged integument morphol
ogy before the end of the Devonian. It is, 
therefore, premature to consider integu
ment function solely in terms of pollina
tion and/or protection. Selective advan
tages among Devonian seed plants in
volved specialized dispersal mechanisms 
and these are now documented in the 
form of winged integument lobes. 
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Scientific Correspondence 
Scientific Correspondence is intended to 
provide a forum in which readers may 
raise points of a scientific character. 
They need not arise out of anything 
published in Nature. In any case, priority 
will be given to letters of fewer than 500 
words and five references. 
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