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THE ORIGIN OF THE CULTIVATED XYLOPHYLLA HYBRID,  

P H Y L L A N T H U S  X E L O N G A T U S  1 

GRADY L. WEBSTER 

Department of Biological Sciences, Purdue University, Lafayette, Indiana 

The most  f a m i l i a r  species of P h y l l a n t h u s  ( E u p h o r b i a c e a e )  whi, eh are  occa- 
s ional ly  g rown  in greenhouses  or ( in  the t ropics)  out-of-doors  are  the represen-  
ta t ives  of  sect ion X y l o p h y l l a .  These p lan ts  were  cons idered  a g rea t  cur ios i ty  by 
L innaeus  and  his  con tempora r i e s  because they  a p p e a r e d  to p roduce  flowers on 
the marg in s  of  leaves  c o n t r a r y  to the " r u l e s "  of morphology�9  This  er roneous  
not ion  r a t h e r  gene ra l l y  p reva i l ed  u n t i l  1824, when  A d r i e n  de Juss i eu  po in ted  
out t ha t  the a p p a r e n t  " l e a v e s "  were  in  r ea l i t y  d i l a ted  b ranch le t s  (phyl loc lades)  
wi th  the i r  t r u e  leaves r educed  to scales�9 As r e m a r k e d  ea r l i e r  ( J o u r .  A r n o l d  Arb.  
37: 94. 1956),  the X y l o p h y l l a  group  appea r s  best  r e g a r d e d  as a sect ion of 
P h y l l a n t h u s  r a t h e r  t han  as an i n d e p e n d e n t  genus ;  bu t  the species of the section 
are so d i s t inc t ive  tha t  the word  " X y l o p h y l l a "  m a y  be u se fu l l y  r e t a ined  as a 
common name.  

1 The assistance of Mrs. Nancy Buffler, who prepared the illustrations, and of my wife, 
Dr. Barbara Webster, is gratefully acknowledged. As much of the work on this paper was 
done at Harvard University in connection with a revision of the West Indian species of 
Phyllanthus, I wish to thank the staff members of the Harvard Herbaria and Biological Labora- 
tories for providing research facilities. 
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In  an earlier paper  (Jour .  Arnold  Arb. 37: 4-9. 1956) it  was pointed out 
that  the most common weedy species in the genus, P. amarus, has been consist- 
ently and general ly misnamed f rom Linnaeus ' s  day to the present. A similar 
fate has befal len the most widespread cult ivated Xylophylla ,  whose correct name 
has not been used for over a century  and whose origin has never been proper ly  
understood. Before discussing these points the following nomenclatural  rdsumd 
is necessary : 

P h y l l a n t h ~  x e t o n g ~ t u s  (Jacq.)  Steud. (pro. sp.). ( =  P. arbuscula X P. epi- 
phyllanthus).  

Xylop'hylla elongata Jacq. P1. Rar. Hort. Schoenbr. 3: 53, pl. 348. 1798. 
Phyllanthus heterophyllus Schneevogt, Allg. Teutsches Gart. Mag. Z: 420, pl. 27. 1805. 
PhyUanthus elongatus (Jacq.) Steud. Nom. Bot. ed. 1, 615. 1821; Lodd. Bot. Cab. 11: 

pl. 1091. 1825. 
Phyllanthus falcatus fl praelongus Muell. Arg. Linnaea 32: 55. 1863. 
Phyllanthus angustifolius fl elongatus (Jacq.) Muell. Arg., ibid. 
Phyllanthus epiphyllanthus fl praelongq~s (NIuell. Arg.) Muell. Arg. in DC. Prodr. 152: 428. 

1866. 

This taxon was described f rom a p lant  cult ivated in the royal  gardens at  
SchSnbrunn, and is typified by  a specimen of Jacqu in ' s  in the herbar ium of the 
Conservatoire botanique (Geneva) .  Although doubtless the most common xylo- 
phylla in cultivation (at  least in greenhouses) it is to m y  knowledge everywhere 
misidentified. Living plants, mislabelled as P. speciosu$ (i.e., P. arbuscula), 
have been observed in greenhouses at  the Universi ty  of Michigan, Wellesley Col- 
lege, Smith College, and H a r v a r d  Univers i ty ;  herbar ium specimens (under  vari-  
ous names) have been seen f rom the Missouri Botanical Garden,  Florida,  Cuba, 
and several European  botanical  gardens.  In  the l i te ra ture  the p lant  has been 
as completely confused, having been pictured under  the names of Xylophylla 
montana (Curtis Bot. Mag. 53: pl. 2652. 1826), Phyllanthus angustifolius (Hegi,  
I l lustr .  F1. Mitt. Eur. ,  fig. 101. 1906), and Xylophylla epiphyllanthus (Br i t ton  
in Addisonia 7: pl. 240. 1922). Muel ler ' s  t rea tment  in the Prodromus has proba- 
bly added to the confusion, for he pigeon-holed specimens into two varieties of 
different species. 

The p rofound  confusion with regard  to the ident i ty  of this plant  is under-  
standable, since most botanists have tacit ly assumed tha t  the common greenhouse 
specimens of it are the descendants of a wild species native to the West  Indies.  
However,  on the basis of morphological  characters alone it is clear that  P. elonga- 
tus is probably  a hybrid,  and this supposit ion is confirmed by the evidence of 
its steri l i ty and  the history of its origin, as discussed below. 

On :casual inspection plants  of P. X elongatus appear  to be not unlike P. an- 
gustifolius or P. arbuscula; they differ, however, in having a floriferous prolon- 
gation of the p r i m a r y  (penul t imate)  axis of the branchlet  or  compound phyllo- 
clade e. In  P. angustifolius and P. arbuscula the p r i m a r y  axis either ends abrupt -  
ly at the last lateral  phylloclade or projects  only a very  few millimeters as a 
sterile t ip (Fig. G).  The floriferous t ip of P. Xelo~gatus is evidently an inheri- 
tance f rom its paren t  P. epiphyllanthus, which has a simple phylloclade (phylo- 
genetically derived by reduction f rom the "compound"  one of P. angustifolius) 

2 Cf. Jour. Arnold Arb. 39: 181. 1958. The simple phylloclade of P. epiphyUanthus is 
homologous with the entire branchlet of P. arbuscula, including its lateral axes; it is conveni- 
ent, even if not strictly correct, to call the branchlet of the latter a c, compound phylloclade' '. 
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flowering f rom base to tip (Fig. A) .  The phylloclades of P. Xelongatus thus 
exhibit the intermediate  nature  to be expected of a hybrid,  most hranehlets on a 
plant  having the form shown in Fig. F (but  often with the floriferous prolonga- 
tion even shorter) .  The most interest ing feature  of the hybrid,  however, is its 
ex t raord inary  variabil i ty,  for all of the branchlets shown in Figs. A - G  were taken 
from a single p lan t  growing in the greenhouse of the Biological Laboratories at 
Harvard .  A more or less continuous series may  be t raced f rom the simple 
phylloclade of Fig. A, which is essentially indistinguishable f rom one of P. 
epiphyltanthus, to the compound phylloclade of Fig. G, which can scarcely be 
distinguished f rom one of P. arbuscula, a In  both of the parenta l  species there is 
some genetic and ontogenetic variation,  but over a much nar rower  range. This 
striking morphological  instabil i ty of P. Xe~ongatus evidently reflects a genetic 
inbalanee and suggests its hybr id  nature  ms compellingly as does its morphological 
intermediacy. 

The evidence of steri l i ty in P. Xelongatus, although not conclusive in itself, 
does lend suppor t  to the morphological evidence. No capsules have ever been 
seen on any of several cultivated plants, which have produced thousands of flow- 
ers dur ing  four  years of observation. Of course, this may  not be decisive, for  
the plants  could be self-sterile, as m a n y  woody species of Phyganthus appear  to 
be. Examina t ion  of pollen grains, however, shows clear evidence of s teri l i ty;  
three counts of over 200 grains for each sample gave the following percentages 
of abortive or misshapen grains : H a r v a r d  Greenhouse, 2 8 ~  ; Missouri Botanical 
Garden, 58%;  Florida,  75%. The percentage of steri l i ty may  well be much 
higher than this, however, as many  plump pollen grains were pale in color and 
were probably  inviable. Certainly propagat ion  of P. Xelongatus has always 
been by  cutt ings and never by seed. 

For tunate ly ,  this morphological and reproductive evidence for the hybrid  
nature  of P. Xelongatus  is given strong support  by a unique historical record of 
the origin of the plant,  which leaves little doubt that  it does indeed represent  the 
offspring of a cross between P. arbuscula and P. epiphyllanthus. G. V. Schnee- 
vogt, a Dutch nurseryman,  discussed this subject in an interest ing manner  in an 
article in the Allgeme4nes Teutsches Garten-Magazin for  1805. Although ignored 
or overlooked by  almost all subsequent authors, Schneevogt 's  observations are so 
well recorded tha t  they leave little doubt as to the correctness of his descriptions, 
even though he failed to interpret  his data correctly. According to his prelimi- 
nary  remarks,  Schneevogt 's  f a the r - -who  was then managing  a nursery  at  Haar -  
l em- -had  some years  before received f rom England a plant  of P. epiphyllanthus, 
which was followed in 1789 or 1790 by one labelled Xylophylla latifolia. By the 
time of his 1805 article, G. V. Sehneevogt was aware that  this "Xylophylla 
latifolia" which he had i l lustrated in his Icones planetarium rariorum (1793) 
actually was conspeeific with P. speciosus and P. arbuscula. 

During the summer of 1800 Sehneevogt was surpr ised to find, on his re turn  
f rom a t r ip to England,  that  some seedlings of seed gathered f rom P. epiphyl- 
lanthus were very  different f rom the parent  plant.  His  description and illustra- 
tion of the " l e a v e s "  (phylloclades) as very  i r regular  hard ly  any  two a l ike- -  
with the last " l e a f l e t "  (branehlet  axis) prolonged, give an accurate impression 
of the habit  and  variabi l i ty of the plant. In  describing this p lant  as a new 

a A plant of P. Xelongatus in the University of Michigan Botanical Gardens was not ob- 
served to produce simple phylloclades (as in Fig. A) normally, but did do so when the limbs 
were wounded by pruning. 
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species, P. heterophyllus, Schneevogt remarked that of more than 20 plants 
raised from seed produced by an individual of P. epiphyllanthus, all represented 
P. heterophyllus ra ther  than the mother  plant. Even  though he admitted that 
the production of a new species f rom seed taken f rom a different one was un- 
usual, he apparent ly  did not suspect the possibility of a hybr id  origin for P. 
hetero,phyllus. The fact that P. arbuscula was being grown in the same n u r se ry - -  
perhaps quite nea rby- -d id  not strike his attention, for  although he discussed 
P. arbuscula in his article it was only from the standpoint of its nomenclature 
and generic affinity. However, if it is assumed that the plants of P. heterophyllus 
represent a cross between P. arbuscula and P. epiphyllanthus, the puzzling as- 
pects of his repor t  can be explained. The i r regular i ty  of phylloclade develop- 
ment of P. heterophyUus is a striking but  not unexpected manifestation of the 
morphogenetie instability characteristic of many hybrids between morphologi- 
cally distinct species (W. H. Wagner,  incd.). The failure of P. epiph.yllanthus 
to reproduce its own kind in the nursery  requires fu r ther  investigation but  may 
prove to be due to self-incompatibility. 

Although Jacquin, in his description of P. elongatns (1798), gave no details 
of its origin, his excellent colored plate is incontestably that  of a hybrid plant 
with the same parentage as Schneevogt 's  P. heterophyIlus; consequently, his 
name must be adopted on grounds of priority.  Since Jacquin ' s  plate was pub- 
lished two years before Sehneevogt's discovery of seedlings of P. heterophyllus, 
his plant from the SchSnbrunn gardens must have originated from an independ- 
ent hybridization (herbarium specimens from the Naturhistorisches Museum, 
Vienna, show that  in fact P. arbuscula and P. epiphyllanth~s were both culti- 
vated there at about the time of Jacquin ' s  publication).  The plant  il lustrated i n  
Curtis 's  Botan~ical Magazine, which was growing in the garden of the Count de 
Vandes in Bayeswater in 1822, may have been yet another independently pro- 
duced hybrid. If,  as seems not unlikely, P. arbuscuIa and P. el~iphyllanthus are 
both self-incompatible, the common cultivation of both species in European green- 
houses must have been conducive to interspecific crossing. 

At present P. X elongatus is the only cultivated Xylophyl la  hybrid whose 
identi ty and origin are reasonably well established. Although it is possible that 
other Xylophyl la  hybrids may have been introduced into cultivation, none has 
been recognized. Aside from P. X elongatus the hybr id  most likely to occur in 
cultivation would be P. angustifolius X P. epiphylla~tthus. I t  is possible that  a 
collection f rom near  Miami (Small et al. 10201) which was cited as a cultivated 
specimen of P. angustifolius (Jour.  Arnold Arb. 39: 195. 1958) may actually rep- 
resent that  cross, but  the specimen is too incomplete for certain identification. 
Field experience in Jamaica suggests that  other interspecific crosses such as 
P. angustifolius X P. arbusc~dc~ may occur in the wild (Jour .  Arnold Arb. 39: 
192. 1958), but  because of the closer resemblance of the parental  species, these 
would not be morphologically outstanding. 

FIG. 1. Series of branchlets taken from an individual plant of Phyllanthus Xelongatus; 
approximately �89 natural size. 
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Because of its importance as an ornamental ,  it has seemed appropr ia te  to 
designate the hybr id  of Schneevogt and Jaequin  with a b inary  name, ra ther  than  
a formula.  However,  it must  be admit ted that  fu ture  hybridizations may upset  
this t idy nomenclatural  picture. The two parental  species both show a consider- 
able geographic variation, P. Xelongatus apparen t ly  being the offspring of a 
cross between the pale-flowered Blue Mountains race of P. arbuscula with the 
common subsp, epiphyllanthus of P. epiphyUanthus. I f  the depauperate  red- 
flowered race of P. arbuscula were to be .crossed with the Cuban subsp, dilatatus 
of P. epiphyllanthus, a radical ly different-looking hybr id  would probably be ob- 
tained;  and several other crosses are conceivable. Unless careful records were 
kept, the cult ivated offspring of all these matings might become inextricably con- 
fused. However,  the discomfiture to systematic book-keeping would probably be 
offset by the attractiveness of some of the progeny, and by  the interesting studies 
which could be made on the cytological and morphogenetic effects of hybridi ty.  

T H E  GLUME P I T  OF A N D R O P O G O N  B A R B I N O D I S  ~ 

FRANK W. GOULD 

Texas Agricultural Experiment Station and 
Agricultural and Mechanical College of Texas 

College Station 

The glandular  depression or " p i t "  in the first glume of the sessile spikelet in 
many  North  American species of Andropogon, section Amphilophis (genus Both- 
riochloa) has been discussed by the wri ter  (1957) and its phylogenetic signfifi- 
cance noted. The glume pit  (Figs. 1-4),  as fa r  as known, has no functional  
value. I t  does provide, however, a marke r  character  for  t racing relationships of 
Old World  and  New World taxa of this group and when proper ly  used is a 
reliable taxonomic character.  

Grasses of Sect. Amphilophis are separable into three groups on the basis 
of the presence or absence of the glume p i t :  1. Glumes never pi t ted;  2. F i r s t  
glume of sessile spikelet always p i t ted;  and 3. Glume pi t  i r regular  in occurrence 
on different plants  or even different par t s  of the same panicle. 

I t  can be seen from Table 1 that  New World taxa with i r regular ly  pi t ted 
glumes are all highly polyploid, with chromosome complements of 2n ---- 120 and 
2n -~ 180. Presumably  they have arisen from crosses and  backcrosses between 
plants  with pi t ted and non-pit ted glumes. The situation in respect to the Old 
World  taxa probably  is similar, but  data to substantiate this observation are 
unavailable. 

The name Andropogon perforatus was proposed by Trinius (1886) for plants  
with p i t ted  spikelets, belonging to the A. barbinodis complex. The type collee- 

1 Technical Bulletin No. T.A. 3109, Texas Agricultural Experiment Station, Texas. 
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