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ABSTRACT 

Bor, J., 1979. Pollen morphology and the bi-reticulate exine of the Phyllanthus species 
(Euphorbiaceae) from Mauritius and R~union. Rev. Palaeobot. Palynol., 27: 149--172. 

The pollen grains of the Phyllanthus species of Mauritius and R~union have been 
divided into seven pollen types. The different species and varieties of the "phillyreifolius" 
group have close affinities and can be arranged in a continuous morphological series. All 
grains in this series are characterized by a two-layered or bi-reticulate ornamentation. 
They have a peripheral reticulum which consists of arch-like muri (in cross-section) and 
variform lumina and this covers an infra (micro-) reticulum, the structural units of which 
are connated with the muri of the suprareticulum. 

Contrary to earlier observations the Phyllanthus amarus type also shows a bi-reticulate 
ornamentation;this suggests a relationship between this type and the "phillyreifolius" 
group. The Phylladthus maderaspatensis, P. casticum and P. tenellus types, however, have 
eu-reticulate ornamentation. The P. urinaria type resembles the P. arnarus type, but its 
ornamentation is not clearly bi-reticulate and is better termed tectate-perforate. In the 
P. casticum type the pollen grains show very characteristic ectoapertures and they are of 
special interest as many Phyllanthus spp. occurring in Africa and Asia belong to the same 
type. 

INTRODUCTION 

Var ious  m o r p h o l o g i s t s  and  t a x o n o m i s t s  have  p o i n t e d  o u t  the  grea t  d ivers i ty  
o f  po l len  in the  Eupho rb i aceae .  The  Phy l l an tho ideae ,  and pa r t i cu la r ly  the  
genus  Phyl lanthus ,  have  received a t t e n t i o n  in r ecen t  t imes  (Punt ,  1962 ,  
1967,  1972 ;  P u n t  and  R e n t r o p ,  1974 ;  KShler ,  1965 ,  1967;  Webster ,  1970 ;  
Banci lhon,  1971;  Brunel ,  1975) .  The  desc r ip t ions  o f  the  pol len  t y p e s  in 
these  pape r s ,  whi le  o f t e n  very  de ta i led ,  were  based ma in ly  on  l ight m ic ro -  
scope  (LM) invest igat ions .  Bu t  the  obse rva t ions  p re sen ted  here  are also 
s u p p o r t e d  b y  scanning  e lec t ron  mic rog raphs  (SEM). I t  was to  be  e x p e c t e d ,  
t he re fo re ,  t h a t  some  prev ious  i n t e rp re t a t i ons  o f  the  c o m p l e x  ex ine  s t ruc tu re  
wou ld  be  revised.  

The  m a i n  p u r p o s e  o f  this inves t igat ion has  been  to  d iscover  h o w  far  the  
t a x o n o m y  o f  the  Phyl lan thus  spp. ,  na t ive  to  Mauri t ius  and  R~union,  is 
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ref lec ted  by  the i r  pol len m o r p h o l o g y .  I n t r o d u c e d  Phyllanthus spp.  have also 
been  s tudied  as t h e y  r ep resen t  a n u m b e r  o f  in teres t ing pol len  types  which  
have n o t  h i t he r t o  been  descr ibed  in detai l .  Inves t iga t ions  o f  the  pol len 
m o r p h o l o g y  o f  the  Phyllanthus spp.  o f  Madagascar  (c.f. Leandr i ,  1958)  and 
Eas t  Afr ica  are still a t  an ear ly  stage, so t h a t  i t  is t oo  soon  to  d raw conclu-  
sions a b o u t  poss ible  aff ini t ies  wi th  those  species.  

The  mate r ia l  was ma in ly  ob t a i ned  f rom Mr. M.J.E.  Coode  (Kew,  Grea t  
Bri tain)  w h o  is a t  p r e sen t  unde r t ak ing  a revision o f  the  E u p h o r b i a c e a e  o f  
Mauri t ius  and R~union.  He recognizes  nine  nat ive  species (P. casticum, 
P. consanguineus, P. dumetosus,  P. lanceolatus, P. mauritianus, P. oppositi- 
folius, P. phillyreifolius, P. pileostigma, P. revaughanii) and five i n t roduced  
weeds  (P. amarus, P. maderaspatensis, P. niruroides, P. tenellus, P. urinaria). 
The  endemic  "ph i l l y r e i fo l i u s "  g roup ,  r ep resen ted  by  five species and seven 
variet ies,  is o f  special  interest .  Mueller  (1866)  descr ibed eleven variet ies o f  
P. phillyreifolius in Decando l l e ' s  P r o d r o m u s  15(2)  (see also Baker ,  1877) .  
T a x o n o m i c  and m o r p h o l o g i c a l  detai ls  will appea r  in C o o d e ' s  f o r t h c o m i n g  
pub l i ca t ion  in which  all species will be discussed and the  new names  val idated.  

MATERIAL AND METHODS 

Spec imens  have  been  ob t a i ned  f r o m  the  fo l lowing herbar ia :  Roya l  Botan ic  
Garden ,  Ed inburgh ,  Grea t  Bri ta in (E); R o y a l  Botan ic  Gardens ,  Kew,  G r e a t  
Britain (K);  R i jk she rba r ium,  Leiden,  The  Ne the r l ands  (L); The  Mauri t ius  
Herba r ium,  Maur i t ius  (MAU);  Botanica l  M useum and H e r b a r i u m ,  Ut rech t ,  
The  Ne the r l ands  (U). 

Pollen grains o f  the  fo l lowing t axa  have  been s tudied  : 

Phyllanthus amarus Schuraacher et Thonning -- Madagascar: D'Alleizette s.n. (L); 
Mauritius: Ayres s.n. (U). 

Phyllanthus casticum P.R.F. Willemet --Mauritius: Herb. Splitgerberianum s.n. (L), 
Sieber s.n. (L). 

Phyllanthus consanguineus Mueller-Arg. -- R6union: Balfour s.n. (K). 
Phyllanthus dumetosus P o i r e t -  Mauritius: Gu6ho, Flora of Rodriguez 13973 (MAU), 

Rodrigues 1333 (K). 
PhyUanthus lanceolatus Poiret -- Mauritius: Barclay 2910 (K), Coode 4429 (K), N6raud 

s.n. (K). 
Phyllanthus longifolius Poiret non Jacquin -- see P. revaughanii Coode. 
Phyllanthus maderaspatensis L. -- Mauritius: Yerriah, Flora of Mauritius 17855 (MAU); 

Seychelles: Jeffrey 1198 (L); South Africa: Pont 1385 (U). 
Phyllanthus mauritianus H.H. Johnston --Mauritius: H.H. Johnston s.n. (E), Vaughan 

653 (MAU). 
Phyllanthus niruroides Mueller-Arg. --Mauritius: Gu~ho, Flora of Mauritius 17158 (K); 

REunion: Cadet s.n. (K). 
Phyllanthus nummalariifolius P o i r e t -  Madagascar: Decary 11026 (L). 
Phyllanthus oppositifolius Mueller-Arg. -- Mauritius: Blackburn s.n. (K), Hooker s.n. (K). 
Phyllan thus phillyreifolius Poiret 1 

vat. commersonii Mueller-Arg. -- Mauritius: Bojer s.n. (K), Barclay 2785 (K), Colt. 
Vaughan, Flora Mauritius 53 (K). 

1No male collections of the variety crassistigma were available. 
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vat. gracilipes Coode -- Mauritius: Ayres s.n. (K), Bouton 5 (K), Herb. Hooker s.n. (K). 
var: phillyreifolius ~ R~union: Cadet 2893B (K), Coode 4202 (K), Coode 4986 (K). 
var. stylifer Coode -- Mauritius: Coode 4346 (K). 
var. telfairianus Mueller-Arg. --Mauritius: Coode 4695 (K), Coode 4433 (K), Graham 

s.n. (K). 
var. triangularis Mueller-Arg. --Mauritius: Graham s.n. (K). 

Phyllanthuspileostigma Coode --Mauritius: Coode 4759 (K). 
Phyllanthus revaughanii Coode (syn. P. longifolius Poiret non Jacquin) --Mauritius: 

Brown s.n. (K), Herb. Lugd. Bat. nr. 904.111.-368 (L). 
Phyllanthus tenellus Roxburgh --Seychelles: Jeffrey 501 (L). 
Phyllanthus urinaria Mueller-Arg. -- Mauritius: Graham s.n. (K). 

The pollen grains were prepared using the acetolysis method as described 
by Reitsma (1969). Descriptions were made based on observations with a 
Leitz light microscope, equipped with a 100 x plan apochromatic objective 
N.A. 1.32. The photomicrographs were taken with a Leitz Orthomat  camera 
using an interference green filter. For scanning electron microscopy (SEM) 
acetolyzed pollen grains were coated with gold and micrographs were taken 
with a Cambridge $4 Stereoscan. A reconstruction of the exine was based on 
LO-analysis; pollen grains of  various taxa were sectioned with a freezing 
microtome and examined in SEM. 

The terminology used is based mainly on Reitsma (1970) and Praglowski 
and Punt (1973) but  occasionally on Erdtman (1969). 

DESCRIPTION OF THE POLLEN TYPES 

Phyl lanthus phil lyreifolius var. phillyreifolius type (Plates II--V; VI, 1--4). 

Pollen class: 3- Zonocolporate. 
P/E ratio: Subprolate to prolate. 
Apertures:  Ectoaperture --colpus,  long, narrow, slit-like, sunken;ends  
acute, margins distinct, regular or irregular; colpus membrane, if visible, 
beset with granules; costae colpi present, sometimes extending towards the 
middle of  the colpus. Endoaperture -- colpus, lalongate; ends diffuse or 
faint in the light microscope, but visible with SEM, costae distinct, often 
following the outline of the endoaperture,  interrupted in the equatorial 
area. 
Exine:  Usually of  constant thickness (P. pileostigma excepted). Nexine 
thinner than sexine. Sexine 2 about as thick as sexine 1; columellae (sexine 
1) of  two types: (a) distinct, supporting semitectal reticulum, and (b) shorter, 
forming an infrareticulum; sexine 2 of  "arch"-like elements, distally massive, 
triangular in cross-section (see Fig. lA,  Plate IV 3, 4). 
Ornamentat ion:  Bi-reticulate, outer reticulum coarse and infrareticulum fine. 
Outerreticulum with duplicolumellate muri, about as thick as lumina width or 
thinner, sometimes interrupted; coalescing with the minute muri of  infra- 
reticulum (indistinguishable in light microscope). Lumina irregular in outline, 
often elongated, sometimes smaller at apocolpia and colpus margins. Columellae 
circular in outline in LO-analysis, randomly arranged. 
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Fig. 1. Bi-reticulate ornamentation. A. Schematic drawing of exine in longitudinal section. 
B--D. Reticulum and columellae in LO-analysis. B. High focus: suprareticulum light. 
C. Middle focus: suprareticulum greyish, "arches" dark and infrareticulum like bright 
islands. D. Low focus: separate columellae dark. 

Outline: Equator ia l  view --  elliptic, usually ob tuse  at poles. Polar view --  
circular to  t r iangular  wi th  sunken colpi. 
Measurements: P 20 .0- -32 .0  pm;  E 16.0- -24 .0  ~m;  P/E ratio 1 .14--1 .53.  
Exine  ca. 1.8 ~m. Endoape r tu r e :  longest  axis 4 .5--7 .5  ~m, shor tes t  axis 
0 .5--3 .0  ~m. Apoco lp ium index 0 .25- -0 .55 .*  
Species and varieties: Phyltanthus consanguineus, P. lanceolatus, P. oppositi- 
folius, P. phillyreifolius var. commersonii, var. phillyreifolius, var. stylifer, 
var. telfairianus, var. triangularis, P. pileostigma. 

Comment  
This t ype  can be roughly  divided in to  two groups which d i f fer  in the  

fol lowing characters :  
(a) Grains microre t icula te ,  muri  rarely in te r rup ted  and lumina  more  or  less 

un i fo rm in out l ine ;  margins o f  ec toape r tu re  usually regular;  costae o f  endo-  
aper ture  conspicuous;  apoco lp ium index ca. 0 .25 (P. phillyreifolius var. 
phillyreifolius, vat. telfairianus, vat. triangularis; see Plates I, 1--3;  II; III, 
1--3, 6--8).  

(b) Grains re t iculate ,  mur i  in te r rup ted ,  lumina irregular in out l ine  and 
elongated;  margins o f  ec toape r tu re  irregular; costae o f  en d o ap e r tu r e  faint;  

*Apocolpium Index: syn. Polar Area Index (Faegri and Iversen, 1975). 
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apocolpium index 0.28--0.55 (P. consanguineus, P. lanceolatus, P. oppositi. 
folius, P. phillyreifolius var. eommersonii, var. stylifer, P. pileostigma, see 
Plates I, 4--8; III, 4, 5; IV; V; VI, 1--4). 

Within these groups the pollen is variable in size. The range of sizes in 
different species overlaps, except in the case of P. consanguineus which has 
the smallest grains (P 20.0--24.0 pm; E 16.0--19.5 pro). The other taxa in 
group (b) are always larger than this size (P 24.0--28.5 pm; E 19.0--23.0 ~m). 

P. phillyreifolius var. phillyreifolius has the largest grains in group (b) 
(P 26.0--32.0 #m; E 21.0--24.0 pm) and P.p. var. telfairianus is smaller 
(P 22.5--26.5 #m; E 16.0--19.5 pm). 

Two other species may also be distinguished using the following characters. 
In P. pileostigma the exine is thicker at the apocolpium than at the meso- 
colpium while P. oppositifolius is characterized by its shorter ectocolpi 
(apocolpium index 0.40--0.55) and obtuse poles. 

A few grains of P. phillyreifolius var. commersonii and of P. consanguineus 
were 4-colporate. 

Phyllanthusphillyreifolius var. gracilipes type (Plates VI, 5, 6; VII). 

Pollen class: 3-Zonocolporate. 
P/E ratio: Prolate spheroidal to subprolate. 
Apertures: Ectoaperture -- colpus, very long, extremely narrow, slit-like, 
hardly sunken; ends acute, but often indistinct; margins faint and very 
irregular; colpus membrane invisible; costae colpi extending to halfway along 
the colpus. Endoaperture -- colpus, lalongate; margins not clear; ends diffuse; 
costae present but narrow. 
Exine: Constant in thickness. Nexine thinner than sexine. Sexine 2 thicker 
than sexine 1; columellae (sexine 1) of two types: (a) distinct, supporting 
the high, steep semitectal reticulum, and (b) shorter, forming an infrareticulum; 
sexine 2 composed of "arch"-like elements, distally massive, elongated- 
triangular in cross-section (see Plate VII, 7, 8). 
Ornamentation: Bi-reticulate, peripheral muri thin, erect, often interrupted, 
coalescing with muri of the infra-microreticulum; lumina very irregular in 
outline. 
Outlines: Equatorial view -- elliptic. Polar view -- circular to slightly angular. 
Sides convex. 
Measurements: P 25.0--27.0 ~m; E 22.0--25.0 pm; P/E ratio 1.02--1.17. 
Exine ca. 2 pm. Apocolpium index ca. 0.20. Endoaperture: longest axis 
3.0--3.5 pm; shortest axis 1.5--2.5 pm. 
Species and varieties: Pyllanthus phillyreifolius var. gracilipes. 

Comment  
The dissimilarity between the pollen of this variety and of the other taxa 

of the "phillyreifolius" group is so striking that I have placed it in a different 
pollen type. The grains are easily recognizable by their small size, indistinct 
endoaperture and very coarse reticulum with interrupted muri and elongated 
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lumina. On the basis of  pollen morphology, a specimen in the Kew Herbarium 
(Herb. Hooker  s.n.), incorrectly identified as var. gracilipes, could be renamed 
vat. commersonii. 

Phyllanthus casticum type  (Plate VIII, 1--5). 

Pollen class: Syncolpate, 3-zonocolporate. 
P/E ratio: Spheroidal to prolate spheroidal. 
Apertures: Ectoaperture - -colpus ,  narrow, sunken;margins distinct, irregular; 
colpus margins consisting of  two distinct, parallel, simplicolumellate muri; 
almost completely separated from the reticulum; costae absent. Endoaperture 
-- porus, circular or nearly so; margins distinct; costae present. 
Exine: Of uniform thickness throughout.  Nexine thinner than sexine. 
Sexine 1 about  as thick as sexine 2; sexine 1 of  columellae visible in LM; 
sexine 2 of  circular capita in cross-section, forming a semi-tectum. 
Ornamentation: Reticulate. Muri simplicolumellate; lumina irregular in size 
and outline; in LO-analysis columellae circular in outline. 
Outlines: Equatorial view -- circular to slightly elliptic. Polar view -- circular 
with sunken colpi. 
Measurements: P 12.5--15.0 pm; E 12.5--14.0 pm; P/E ratio 1.00--1.07. 
Exine ca. 1.5 pm. Diam. endoaperture 2--2.5 pm. 
Species: Phyllanthus casticum. 

Comment 
This characteristic co!pus structure occurs in many Asian and African 

Phyllanthus species (Punt, 1967; Bancilhon, 1971; Brunel, 1975). All these 
species may be related, but  a more detailed comment  on their interrelation- 
ships and of their pollen grains must await an investigation of all the species 
of  the group. 

Phyllanthus maderaspatensis type (Plate IX). 

Pollen class: 3-Zonocolporate. 
P/E ratio: Subprolate to prolate. 
Apertures: Ectoaperture -- colpus, very long, rather narrow, sunken ; ends 
acute; margins distinct, regular; colpus membrane granulate; costae faint. 
Endoaperture -- porus, elliptic in outline, lalongate; ends distinct; margins 
distinct; costae completely surrounding the endoaperture. 
Exine: Of uniform thickness. Nexine thinner than sexine; sexine 1 about  as 
thick as sexine 2; sexine 1 of distinct columellae; sexine 2 of circular capita 
in cross-section, forming a semi-tectum. 
Ornamentation: Reticulate in mesocolpium, lumina size decreasing towards 
colpi and apocolpia and here microreticulate or tectum perforate. Muri 
simplicolumellate; lumina variable in size, small circular lumina intermixed 
with larger ones; in LO-analysis columellae circular in outline. 
Outlines: Equatorial view -- elliptic to slightly rhombic. Polar view -- circular 
to angular. Sides convex. 
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Measurements: P 22.5--26.5 pm; E 19.0--20.0 pm; P/E ratio 1.14--1.48. 
Exine 1.5--2.0 ~m thick. Endoaperture: longest axis ca. 3.5 pm; shortest 
axis 2.0--3.5 pm. Apocolpium index 0.15--0.25. 
Species: Phyllanthus maderaspatensis, P. revaughanii (syn. P. longifolius). 

Commen t 
The grains of P. revaughanii are usually prolate while those of P. mader- 

aspatensis are subprolate. The outline of the endoapertures are also some- 
what different; those in P. revaughanii are elliptic, whereas the endoapertures 
of P. maderaspatensis are almost circular. It would be difficult, however, to 
separate the grains OD the basis of these characters alone. Leandri's (1958) 
statement: " . .  cette esp~ce' (P. longifolius) n'est peut-~tre qu'une forme 
stationelle du P. maderaspatensis L.", is therefore, not contradicted by 
pollen morphology. 

The following pollen types have previously been described by Punt and 
Rentrop (1974) (see also Brunel, 1975) but need additional comment as 
recent ultrastructural observations have led to a reinterpretation of the 
ornamentation and exine structure. 

Phyllanthus amarus type (Plate X, 1--4; XI, 1--4) 

Species: Phyllanthus amarus, P. dumetosus, P. mauritianus, P. niruroides. 
The ornamentation is usually microreticulate (e.g. in P. niruroides) with 

a tendency to become almost suprareticulate (e.g. in P. amarus), but shows 
basically the same two-layered reticulum as described for the "phillyreifolius" 
group. The outer reticulum consists of duplicolumellate muri, usually thicker 
than the width of the lumina, coalescing with the smaller muri of the infra- 
reticulum. The lumina are irregularly distributed and smaller (or absent) at 
the apocolpia and at the colpus margins. 

The exine is usually constant in thickness; the capita not cup-shaped (as 
described by Punt and Rentrop, 1974), but composed of "arch"-like and 
rod-like elements. 

The colpus membrane is granulate. 

Phyllanthus tenellus type (Plate VIII, 6--8). 

Species: Phyllanthus tenellus. 
The SEM micrographs show a very irregular reticulum in which small 

lumina are intermixed with larger ones. A Tilia structure, as reported by 
Punt and Rentrop (1974), is doubtful. 

Phyllanthus urinaria type (Plate XI, 5--6). 

Species: Phyllanthus urinaria. 
In LM micrographs the ornamentation resembles that of the P. amarus 
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type, but  in SEM the presence of an outerreticulum is not  clear, so its 
ornamentation is better classified as tectate perforate. The tectum has 
shallow depressions and the lumina are very small and irregularly distributed. 
This type is 4-zonocolporate. 

DISCUSSION 

The descriptions presented above provide strong evidence that the species 
and varieties of  the endemic "phillyreifolius" group are closely related to 
one another. Only P. phillyreifolius var. gracilipes can definitely be separated 
from the other taxa as its pollen grains are smaller, usually prolate spheroidal, 
its reticulum is coarse with very irregular lumina and its ectocolpus indistinct 
(LM). The resemblance of  the remaining pollen characters to those of the 
"phillyreifolius" group and especially of the bi-reticulate ornamentation, 
suggests a close affinity between this variety and the remaining variation of  
P. phillyreifolius. 

The taxa of  the "phillyreifolius" group may be arranged in a continuous 
series, based mainly on ornamentation features (see Table I; Plate I). At one 
extreme is P. phillyreifolius var. telfairianus which has microreticulate 
grains with small lumina and uninterrupted solid muri, distinct regular 
ectocolpus margins and conspicuous costae. At the other extreme P. philly- 
reifolius var. gracilipes has a reticulate ornamentation with wide, elongated 
or variform lumina interrupted, elevated muri, indistinct and irregular 
ectocolpus margins (LM) and faint costae. The group comprising P. oppositi- 
folius and P. phillyreifolius var. commersonii has a transitional position, 
whereas P. lanceolatus tends towards the P. phillyreifolius var. gracilipes 
type. 

The exine of  all these taxa has an interesting architecture which has not  
previously been reported (cf. Praglowski, 1971). At high focus in LO-analyses 
(Fig.IB--D) (LM) the pattern could easily be mistaken for a normal reticulum 
with simplicolumellate muri, but  careful observation reveals the presence of 
an infrareticulum (Fig.lC: outer  reticulum dark; perforations of infrareticulum 
bright, and its muri greyish) which is confirmed by the lower foci and the 
scanning electron micrographs. Sectioned grains (SEM) and optical sections 
(LM) show typical "arch"-like structures which have a close resemblance to 
the optical sections of  other previously described Phyllanthus spp. such as 
those of  the P. amarus type or the P. urinaria type. The ornamentation of  
these pollen types has been wrongly interpreted as a Tilia structure, consist- 
ing of  connate, cup-shaped capita (Bancilhon, 1971; Punt and Rentrop,  
1974}. The SEM micrographs show, however, that the "arches" form an 
{duplicolumellate) outer reticulum, whereas the infrareticulum consists of 
a delicate network of minute muri, which coalesce with the muri of  the 
outer reticulum. 

More research with the SEM may show that several pollen types of  the 
complex genus PhyUanthus are related to one another, with regard to this type  
of ornamentation.  Especially, in the P. amarus type there may be a similar range 
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TABLE I 

Variations and morphological trends in pollen of P. phillyreifolius and related species 

P. phiUyreifolius 
var. phillyreifolius 
vat. telfairianus 
var. triangularis 

P. phiUyreifolius 
var. commersonii 
var. stylifer 

P. consanguineus 
P. lanceolatus 
P. oppositifolius 
P. pileostigma 

P. phillyreifolius 
var. gracilipes 

Ectoaperture 
colpus margin distinct, regular distinct, irregular indistinct, irregular 
costae conspicuous ~ faint faint 

Ornamentation 
microreticulate microreticulate 2 -  reticulate 

reticulate 
lumina small, rather uniform elongated large, multiform 
muri massive, not  interrupted thin, erect, interrupted 

interrupted 

Outlines 
P/E ratio subprolate--prolate subprolate--prolate prolate spheroidal-- 

subprolate 

Measurements 
P 22.5--32.0 um 22.5--28.5 ~m ~ 25.0--27.0 ~m 
E 16.0--24.0 um 19.0--23.0 ~m 22.0--25.0 um 
Apocolpium Index ca. 0.25 ca. 0.30---0.40 ca. 0.20 

~In P. phillyreifolius var. triangularis the costae are faint. 
2p. oppositifolius has microreticulate grains with shorter ectocopli (Apocolpium Index 
0.50) and obtuse poles. 
3p. consanguineus has smaller grains (P 20.0---24.0 um; E 16.0--19.5 urn). 

of ornamentat ion to  that  described for the "phillyreifolius" group {Plate XI). 
The grains of  P. tenellus are very similar to those of  P. nummulariifolius, 

a related species occurring in Madagascar, but  in the latter species the exine 
is twice as thick at the apocolpium as in the mesocolpium, whereas the 
reticulum ofP .  tenellus is characterized by the presence of  very small lumina 
intermixed with larger ones {Plate VIII, 8). These observations support  
Webster (1957) who considered that  P. tenellus should be kept distinct, 
while Leandri {1958) treated P. tenellus as synonym of  P. nummulariifolius. 

Finally, it should be mentioned that similar bi-reticulate pollen, in which 
the floor of  the lumina is perforated, have recently been recorded in various 
species of  the Labiatae (Nabli, 1972, 1976) and may well be found in other 
angiospermous families. Nabli found the columellae to be ramified in several 
species, while in others the columellae are simple. 
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PLATE DESCRIPTIONS (all plates × 2000, except as otherwise stated) 

PLATE I (p.159) 

Ornamention, showing a trend from tectum perforatum to a coarse reticulum (cf. Table I) 
(magnification x 5000) 
1. Phyllanthus phillyreifolius var. telfairianus. 
2. P.p. var. triangularis. 
3. P.p. var. phillyreifolius. 
4. Phyllanthus oppositifolius. 
5. Phyllanthus phillyreifolius var. commersonii. 
6. P.p. vat. stylifer. 
7. Phyllanthus consanguineus. 
8. Phyllanthus lanceolatus. 
9. Phyllanthus phillyreifolius var. gracilipes. 

PLATE II (p.160) 

PhyllanthusphiUyreifolius var. phillyreifolius (Coode 4986: 1, 4, Cadet 2893B: 2, 3, 5) 
1. SEM, equatorial view. 
2. LM, ectocolpus. 
3. LM, optical longitudinal section. 
4. SEM, polar view. 
5. LM, endoporus and distinct costae. 
Phyllanthus phillyreifolius var. telfairianus (Coode 4695) 
6. SEM, equatorial view; granulate colpus membrane. 

PLATE III (p.161) 

Phy llanthus phillyreifolius var. phiUyreifolius (Coode 4986) 
1. LM, supraretieulum at high focus. 
2. LM, suprareticulum at middle focus. 
3. LM, suprareticulum at low focus. 
Phyllanthus oppositifolius (Hooker s.n.) 
4. LM, optical longitudinal section, poles obtuse. 
5. SEM, polar view, eetocolpi short. 
Phyllanthus phillyreifolius var. triangularis (Graham s.n.) 
6. LM, supraretieulum at high focus. 
7. LM, suprareticulum at middle focus. 
8. LM, suprareticulum at low focus. 
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PLATE II (Plate description on p.158) 
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PLATE III (Plate description on p.158) 



162 

PLATE IV (Plate description on p. 170) 



P L A T E  V (Plate description on p.170) 
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P L A T E  V I  (Plate description on p.170) 
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P L A T E  V I I  (Plate description on p.170) 
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P L A T E  V I I I  {Plate description on pp.170--171) 



PLATE IX (Plate description on p.171) 
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P L A T E  X (Plate description on p.171) 



PLATE XI (Plate description on p.171) 
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PLATE IV (p.162) 

Phy llanthus phiUyreifolius vat. stylifer (Coode 4346) 
1. SEM, equatorial view. 
2. LM, optical longitudinal section. 
Phyllanthus phiUyreifolius vat. commersonii (Vaughan, Flora of Mauritius 53 : 
5, Bojer s.n.: 4) 
3. SEM, sectioned grain (× 5000), with endoaperture. 
4. SEM, section of exine (× 10,000). 
5. SEM, equatorial view, granulate colpus membrane. 

PLATE V (p.163) 

Phyllanthus phillyreifolius var. commersonii (Barclay 2785) 
1. LM, optical transverse section. 
2. LM, optical longitudinal section. 
3. LM, endocolpus with costae. 
4. LM, suprareticulum at high focus. 
5. LM, suprareticulum at middle focus, infrareticulum like bright islands. 
6. LM, suprareticulum at low focus, muri duplicolumellate. 
7. LM, suprareticulum at lowest focus. 
Phyllanthus pileostigma (Coode 4759) 
8. LM, endoaperture. 
Phyllanthus lanceolatus (Coode 4429) 
9. LM, endoaperture. 

PLATE VI (p.164) 

PhyUanthus lanceolatus (N6raud s.n. : 1, Coode 4429 : 2, 3) 
1. SEM, equatorial view. 
2. SEM, polar view. 
3. SEM, ectocolpus, narrow with irregular margins (x 10,000). 
Phy llanthus consanguineus (Balfour s.n.) 
4. SEM, equatorial view. 
PhyUanthus phillyreifolius vat. gracilipes (Ayres s.n. ) 
5. SEM, equatorial view. 
6. SEM, polar view. 

PLATE VII (p.165) 

Phyllanthus phillyreifolius vat. gracilipes (Ayres s.n. ) 
1. LM, ectocolpus, indistinct and very narrow. 
2. LM, endocolpus with faint costae. 
3. LM, optical transverse section. 
4. LM, suprareticulum at high focus. 
5. LM, supraretieulum at middle focus. 
6. LM, suprareticulum at low focu~ 
7. SEM, ornamention (x 10,000). 
8. SEM, sectioned grain (x 5000). 

PLATE VIII (p.166) 

Phy llanthus casticum (Sieber s.n.) 
1. I_aM, polar view, colpi anastomosed. 
2. LM, optical transverse section. 
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3. LM, equatorial view with circular endoporus. 
4. SEM, ornamentation with ectoaperture (× 10,000). 
5. SEM, polar view. 
Phyllanthus nummulariifolius (Decary 11026) 
6. SEM, polar view. 
7. SEM, ornamention (× 5000). 
Phyllan thus tenellus (Jeffrey 501) 
8. SEM, ornamentation (X 5000). 

PLATE IX (p.167) 

Phy llan thus maderaspatensis (Jeffrey 1198) 
1. LM, circular endoporus. 
2. LM, reticulum at high focus. 
3. LM, reticulum at low focus. 
Phyllanthus revaughanii (Brown s.n.: 4, Herb. Lugd Bat. s.c., s.n.: 5, 6) 
4. LM, elliptic endoporus. 
5. SEM, equatorial view, distinct granulate colpus membrane. 
6. SEM, polar view. 
PhyUanthus rnaderaspatensis (Yerriah, Flora of Mauritius 17855) 
7. SEM, ornamentation (× 5000). 
8. SEM, equatorial view, colpus membrane with distinct granules. 

PLATE X (p.168) 

Phyllan thus amarus (Ayres s.n. ) 
1. SEM, polar view (× 5000). 
Phyllanthus niruroides (Gu6ho, Flora of Mauritius 17185) 
2. SEM, equatorial view. 
Phyllanthus dumetosus (Gudho, Flora of Rodriguez 13973) 
3. SEM, equatorial view. 
Phyllanthus mauritianus (Vaughan 653) 
4. SEM, equatorial view (x 5000). 

PLATE XI (p.169) 

Phyllanthus amarus (Ayres s.n.) 
1. SEM, ornamentation (× 5000). 
Phyllanthus niruroides (Gu~ho, Flora of Mauritius 17158) 
2. SEM, ornamentation (× 5000). 
Phyllanthus dumetosus (Gumbo, Flora of Rodriguez 13973) 
3. SEM, ornamentation (x 5000). 
Phyilanthus mauritianus (Vaughan 653) 
4. SEM, ornamentation (× 5000). 
PhyUanthus urinaria (Graham s.n.) 
5. SEM, equatorial view, narrow colpus. 
6. SEM, ornamentation (x 10,000). 
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