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Leaves a r e commonly a r r anged on the plant s tem according to a 
pa t t e rn . If the pa t t e rn is "whorled, " s eve ra l leaves a r i s e from the 
same node, at in te rva l s along the s tem. If the pa t t e rn is "dis t ichous, " 
the a r r a n g e m e n t is two-ranked . However, the mos t common pa t te rn 
of a r r a n g e m e n t is " sp i r a l . " 

The mos t accu ra t e method for studying plant phyllotaxis is by 
t r ansec t ing the apical bud and making observat ions on the c r o s s - s e c -
tion. When one examines such a c r o s s - s e c t i o n , the mos t s t r iking 
feature to mee t the eye is the sp i ra l appearance of the a r r a n g e m e n t of 
leaf p r i m o r d i a . It has been found that the re is a definite, he r i t ab le 
sp i ra l appearance of the a r r a n g e m e n t of leaf p r imord i a . It has been 
found that the re is a definite, he r i t ab le sp i ra l a r r a n g e m e n t which can 
be designated (in mos t cases) by two number s : the number of sp i ra l s 
which tu rn in one direct ion, and the number which tu rn in the other 
(these curves a r e called "pa ra s t i ch i e s " ) . The in te r sec t ions of these 
two sp i ra l sys t ems del ineate " q u a s i - s q u a r e s , " within which a r e found 
the leaf p r imord i a (2, 4, 40). 

In an overwhelming number of species (434 species in the Angio-
spe rmae and 44 species in the Gymnospermae were found by T. Fujita 
in 1938) the pa ras t i chy numbers fall in the Fibonacci Sequence, the 
mos t common pa i r s of numbers being 2:3 and 3:5 (see Appendix) (40). 
When the pa ras t i chy numbers do not fall in the Fibonacci Sequence, 
they r egu la r ly fall into one of the other summat ion s e r i e s (see Appendix, 
footnote). 

It has a lso beenfound by inves t iga tors in the field (2, 14, 40) that 
the angle between adjacent leaf p r imord ia i s , in a convincing number 
of c a s e s , approximate ly 137 30 ' . This is var ious ly called the "ideal 
angle, " the "divergence angle, " and the "Limi td ivergenz . " This angle 
can be obtained mathemat ica l ly by applying the l imiting value of the 
Fibonacci Sequence u / u , , : ^ n' n+1 

360° - (0.6180)(360°) = 137°30'o 
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PhyLlotaxis has been a field of i n t e r e s t for cen tu r i e s . Since 
1900 seve ra l theor ies have been offered as explanation of some of the 
phenomena of phyliotaxis0 Some exper imenta t ion has been done to de-
t e rmine the effect of environment or mechanica l damage on phyllotaxis 
(6, 11, 21, 25, 42); and some X - r a y and chemica l effects on the de-
velopment of leaf a r r a n g e m e n t have been noted (17, 20, 22, 23). How-
ever , after 1920 very little has been published on this subject; p e r -
haps the feeling is that the re a r e so many m o r e fruitful and less 
" m y s t e r i o u s " a r e a s of botanical in te res t , that this one is best left 
alone0 Also, the subject s eems to lie m o r e p roper ly in the r ea lm of 
biophysics, which is a re la t ive ly new field* 

The sp i ra l a r r a n g e m e n t d i scussed in (1) above is not pecul ia r to 
p lan t s . It is a l so found in the shel ls of foramini fera (4), nauti l i , and 
other an ima l s . It is the opinion of Church (4, p . 48) that the factor 
common to both plants and the foramini fera is "the building of new units 
one at a t ime, — and it thus appea r s that this is the e s sen t i a l factor 
behind all such p resen ta t ion of Fibonacci re la t ions , to all t ime . " 

Church a l so feels that the Fibonacci phyllotaxis is phylogenet ic-
ally p r imi t ive (4, p . 13). 

" . . . v e r y admirab le sp i r a l a r r a n g e m e n t s , in which Fibonacci 
s y m m e t r y may be dis t inct ly t raced , obtain in the case of many 
of the m o r e m ass ive Brown Seaweeds (Phaeophyceae-Fucoideae) , 
in the or ienta t ion of the m o r e or less frondose or leaf-l ike la t-
e r a l ramul i ; leaving little doubt that the phy l lo tax i s -mechan ism 
is , in fa-ct, a s t i l l older function of the axis of m a r i n e types of 
vegetation, and that the p resen ta t ion of such phenomena, even in 
a m o r e e labora ted and specia l form, can be but the continuation 
and amplif icat ion of fac tors of m a r i n e phytobenthon; and that it is 
to the sea that one mus t look for the or igin and p r i m a r y intention 
of this r e m a r k a b l e re la t ion . " (4, ppQ 37-38) 
There s eems to be little doubt that the p r i m a r y mechan i sm r e -

sponsible for Fibonacci phyllotaxy is genetic in nature., r a t h e r than be-
ing a function of growth conditions such as avai labi l i ty of, and need 
for, i l lumination. In the words of Church, 

"It can only be concluded that the plant is somehow biased from 
the f i r s t infavour of m e m b e r s a r r anged one by one in a Fibonacci 
sequence; and the suggest ion immedia te ly offers that this may 
be in some way the expres s ion of the inher i tance of the equip-
ment of a preceding phase and the solution of a much older p r o b -
lem. " (4, pe 53) 
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I suggest that, by a cons idera t ion of a type of o rde r and s y m m e t r y 
so basic to living ma t t e r , one may perhaps gain some insight into the 
problem of the origin of that o rde r , 

Edi tor ia l Comment: A mimeographed 46 en t ry annotated bibl iography 
is avai lable on r e q u e s t f r o m the Fibonacci Associa t ion . Send r eques t s 
d i rec t ly to Bro ther U. Alfred, St. Mary ' s College, California 94575. 
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CORRECTIONS: Volume 2, Number 3 

In the poem "A Digit M u s e s " by Bro ther U. Alfred, page 210, we wish 
to say "oh pshaw, no phi! " since PHI was omitted from the end of the 
sixth l ine. 

Page 204: The symbol cf> was omitted from the numera to r of the las t 
displayed equation. The numera to r i s , of course , 0 ( x ) . 

CORRECTIONS: Volume 2, Number 4 

Page 290: Title should have rr in the blank after the second word in 
the t i t le and the eighth displayed equation should have a + and a - r e -
spect ively in the blanks between the second and th i rd t e r m s and the 
th i rd and fourth t e r m s . 

Page 281: Missing symbol in the f i r s t displayed equation i s , of cou r se , 
a summat ion symbol . 
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