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A b s t r a c t 

Study of anatomy of various flowers and of the often contradictory 
and controversial literature on floral anatomy have led the writer t<» 
a critical review of evolutionary interpretation of floral structure. 
New theories arc not believed to be necessary. Instead, many types 
of evidence often entertained arc considered to be less reliable than 
often claimed, and misleading. For example, tin- ways in which 
patterns of floral vascularization have served as the basis for the mosl 
d i s p a r a t e i n t e r p r e t a t i o n s by var ious a n a t o m i s t s a re e x a m i n e d . Fai I 
of floral ontogeny likewise can be misleading when i ited as evidence. 
Overly literal interpretations are rejected, and the reasons whj now 
rejected hypotheses were offered are analyzed. Presentation oi data 
on isolated aspects of floral structure (e.g. vascularization) is believed 
to lead to errors, because floral structures are functioning units, and 
the pollination systems, dispersal mechanisms, etc., basic to the en­
tirety of a flower or fruit are stressed as more realistic goals or frames 
of reference lor students of plant structure. In order to present a cri­
tique involving the totality of floral structure, all topics relative to 
study of floral anatomy (gross morphology, pollination, dispersal, 
venation, ontogeny, taxonomy, paleobotany, teratology, etc.) are pre­
sented and related to evolutionary theory in the form of a series of 

21 commentaries. 

Floral anatomists repeatedly issue moment more imaginative hypotheses, 
a p p e a l s for use of the i r d a t a in t h e S tudy 1 find tha t t h e m o r e p laus ib le in te r -
of angiosperm evolution. The continual pretations can contain questionable data 
nature of these appeals leads one to be and statements. Overly enthusiastic 
suspicious: why is there need for such partisans of the better hypotheses pro-
a p p e a l s ? Does the b l ame lie wi th apa - pose some lines of ev idence which m a y 
thetic students of plant evolution or not, in fact, be valid. If this is tun, 
with floral anatomists who promulgate why lias this happened ? What truly 
theor ies a n d i n t e r p r e t a t i o n s t h a t do not rel iable l ines of ev idence in i n t e r p r e t a t i o n 
stand the tests <<\ rigorous scientific offioral anatomy exist, and which must be 
examination? Disregarding for the abandoned as based on faulty evidence ? 

1. Received for publication: June 9, 1969. 
Although the positions taken above are my own, \ have naturally Rained much by conver­

sations with knowledgeable botanists over the past 15 years or so. Among the many individuals 
I wish to thank for contributing to my thinking are Professor I. W, Bailc\, Professor (Catherine 
Esau Dr Richard 11. Eydea I n Verne ('.rant. Dr G. L. 9tebbins Jr. and I >r Robert 1". Thome. 

I have been fortunate in having available to me floral materials of a wide variety of angio­
sperm families. I am grateful to the botanic gardens mentioned in the legends for figures for 
such materials. In addition, I have utilized materials collected during travel permitted by a 
grant from the National Science Foundation, GR-4977x. 
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The fact that floral anatomy continues 
to be a controversial field, and that parti­
cular interpretations — or a particular 
interpretation — have not been readily, 
widely, and uniformly accepted should 
make us suspect that something is wrong 
with the nature of the evidence pre­
sented. Why have evolutionists readily 
.ind uniformly accepted evidence from 
cytogenetics, while they disregard or 
avoid, with Mime exceptions, the litera­
ture on interpretive floral anatomy ? To 
be sure, floral anatomy suffers bom 
cumbersome methods oi presentations: 
drawings of sections in long series, in-
distincl photographs, lengthy and vaguely 
worded texts mar some papers. How­
ever, such disadvantages as these can be 
overcome, and cannot be blamed for the 
fact that interpretive floral anatomy has 
found only a limited audience. 1 find 
that invalid lines oi evidence have been 

applied to all of the theories of floral 
evolution now current, and there seems 
to be an implicit realization of thi.s, both 
by floral anatomists (e.g. Puri, 1952a, 
1961) and by Other botanists. 

Theories of origin and evolution of 
floral structure have proliferated, instead 
of becoming fewer and clearer. The 
more imaginative and obviously fantastic 
of these theories are self-defeating, but 
others have .i degree of plausibility which 
has slowed their rejection. When Eames 
(1931) ridiculed Saunders' theory of 
carpel polymorphism, he was aided not 
so much by the nature of his own evi­
dence as by the vulnerable extremes 
presented by Saunders. 

Of the theories of floral structure now 
current, one can be expected to be more 
nearly collect than the others. How­
ever, " supporting " that theory with the 
wrong evidence not only destroys accept­
ability of a likely interpretation, it 
weakens the fabric of science itself. The 
temptation to find further evidence for a 
theory one has come to believe is very 

It seems obvious to me that. 
when we restrict ourselves to valid 
evidence, we can rale out a number "i 
unjustified theories; however, we will 
also have less solid evidence for the 
" correct " theory as well, and that will 
undoubtedly cause many to reject the 

thoughts I present below. However, 
retention of invalid line-, of evidence 
will insure continued confusion in floral 
anatomy. Although some of today's 
morphologists may not welcome a critical 
re-evaluation of now-accepted principles, 
others may find a welcome challenge in 
trying to construct defensible interpreta­
tions, and in demonstrating the adaptive 
significance of floral structure. 

Floral anatomy has featured not only 
proliferation of theories, it has shown a 
tendency for authors of these theories 
to reiterate them in paper after paper. 
This tactic lias never proved a success­
ful one in science, but the emotional at­
tachment that authors develop for 
their theories seems to dictate this 
consequence. So plastic and varied in 
s t ructure an- angiosperms that pro­
ponents of any theory can find examples 

to fit it, and describe these in a series of 
papers. Thus, we find that carpel poly­
morphism, stachyospory — phyllos] tor] . 
"dur ian theory", gonophyll theory, etc., 
reiterated but not really enhanced as 
page numbers allotted to them mount. 
Interpretation also intrudes into what 
should be purely descriptive work. For 
example, Kasapligil's (1951) description 
«n Utnbellularia (see Fig. 17) is non­
committal in interpretation of anthers. 
However, when Eames (1961) reproduces 
Kasapligil's drawings, his legend state-, 
" stamen fascicles of UmbeUulafia show­
ing lateral members transformed into 

taries and etagef in the loss of aecta 
lies. . .", and thereby several unwarranted 
evolutionary assumptions are made. 

We do not need any more " new 
floral morphology. We need instead a 

ible floral morphology. We can no 
T afford to adhere to any theory 

simply because it is widely accepted, its 
author is famous, or because the printed 
page impresses us. Unjustified hypo­
theses in floral anatomy would perhaps 
most effectively !»• countered by 
disuse, by refusal to cite them. When 
one cite- them, even while ridii uling 
them, they are given a currency which 
suggests a degree of credence. However, 
passive erosion of an unsupported theory 
is probably not sufficient. Even though 
some may be offended by my critique 


