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STUDIES ON THE POLLEN MORPHOLOGY OF SIMAIXOUBACEAE 

R. K. BAS= 
Botanical Survey of India, Calcutta 

A B S T R A C T  

In continuation to a previous communication on the pollen morphology of Asiatic re- 
presentatives of the family Simaroubaceae (Basak, 1963), pollen grains of 17 more taxa have been described 
and illustrated. The study reveals that the pollen grains are more or less of uniform type. The 
significance of these pollen characters in taxonomic considerations is discussed. 

INTRODUCTION 

There is much difference of opinion among sys- 
tematists regardii~g the taxonomy of the family 
Simaroubaceae (Nooteboom, 1g62b). The work 
on the pollen tnorphology of the family Simarou- 
baceae was undertaken to find out how poilen 
structure can help in a better understanding of the 
taxonomy of the family. In continuation to a pre- 
vious communication on the pollen morphology of 
Asiatic representatives of this family (Basak, 1963), 
pollen grains of 17 inore taxa have been described 
and illustrated. 

MATERIALS AND METHODS 

The present investigation is based upon pollen 
grains of 7 genera and 17 species, not occurring in 
Asia. All the materials were obtained from the 
Central National Herbarium, Botanical Survey of 
India, Calcutta. I+rmanent pollen preparation was 
made following Erdtman's (1960) revised acetdlysis 
method. The descriptive terminology for the 
pollen grains is the same as followed earlier (Basak, 
1.c.). For future reference, the pollen slides have 
been deposited in the palynology unit of the Bota- 
nical Survey of India, Calcutta. 

OBSERVATIONS 

BrI1nellia bolivi- Britton ex Rusby 
&ERICA. Bolivia : Miquel 839 (CAL) 
Pollen grains 3-zonocolporate, polar view subck- 

cular, equatorial view spherical, prolate spheroidal 
(go%) to subprolate in shape (16 x rgp; range 15.5- 
17.6 x 13.6-16 p); colpi 3, 12 x 2 p each, margin thin; 
ora 3, lalongate, 2 X ~ P ,  membrane granulate; exine 
about 2p thick, sexine slightly thicker than nexine, 
surface pattern rough, echinulate reticulate; polar 
field index I : 3.6 (PI. I, Figs. 1-4). 
8, comocludifolia H. B. & K, 

AMERICA. Urban 4372 (CAL) 
Pollen gains 3-zonocolporate, polar vim 

cular, equatorial view spherical, prolate spheroidal 
to subprolate in shape (18 x 1 6 . 5 ~  : range 17-19 x 
15.5-1 7 ,L); colpi 3, 14 x 2 p each, margin thin; ora 3, 
lalongate, 2 xs p ; exine about 2 p  thick, sexine 
thicker than nexine, surface pattern rough and ir- 
regular, slightly echinulate (like Burseraceae); 
polar field index I : 3.6 (Pl. I, Figs. 5-7). 

Dictyoloma peruvianum Planch, 
AMERICA. BoIivia : Miquel 1385 (CAL) 
Pollen grains 3-zonocolporate, spherical in polar 

and equatorial view, oblate spheroidal to prolate 
spheroidal in shape (39.7 x 38.7 p ; range 35.2-4 I .6 x 1 

3641 .6~)  ; colpi 3, 26 x 5 p each ; mar@ rather 
thin, ends acute ; ora 3, lalongate, 3 x ~ p ,  lateral 
ends rounded ; exine about 3 . 5 ~  thick, exine thick- 
er at poles than at equator, sexine thicker than 
nexine, sexine about 2 p , surface pattern coarsely 
reticulate, heterobrochate, duplibaculate, bacula 
about 0 . 5 ~ ;  polar field index I : 5 (PI. I, Figs. 8-12). 

Samadera mekongensls Engl. 
MALESIA. Hochreutiner 82 (CAL) 
Pollen grains 3-zonocolporate, polar view subcir- 

cular, equatorial view spherical, prolate spheroidal 
(50%) to spheroidal in shape (25.2~24.2~; range 
24.2-25.6 x 22.4-25.6~) ; colpi 3, 19 x 5 p  each, broader 
near the ora at equator; ora 3, lalongate, 4 x 9 ~ ;  
rectangular, membrane smooth ; exine about 2.5 p, 
thick, sexine thicker than nexine, sexine 1 . 6 ~ ;  

surface pattern distinctly reticulate, simplibaculate, 
homobrochate, meshes about I p ;  polar field index 
I : 3.2 (PI. I, Figs. 13-14). 

Simaba coneata A. St. Hil. et Tul. 
AMERICA. Bratilia : Biedel sen. (CAL) 
Pollen grains 3-zonocolporate, polar view cidular, 

equatorial view elliptical, prolate (60%) to subpm 
late in shape (23.7 x I 7.5 ,u ; range 21-25 x 15-20~) ; 
colpi 3, 17 x 2p each ; ora 3, lalongate, 3 . 5 ~ 6 4 ~ .  
membrane smooth; exine about ~p thick, sexinc 



Plate l : Figa. 1-27 ( X  c. lOM)) 
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as thick as nexine, surface pattern. finely reticulate, 
duplibaculate ; polar field index I : 2.5. 
Simaba caspidata Spruce ex Engl. 

AMERICA. PROV. Rio negro: Spuce s.n. (CAL) 
Pollen grains 3-zonocolporate, polar view circular, 

shallowly lobed, equatorial view elliptical, prolate 
in shgpe (23 x 16 .5~  ; range 21-25.6 x IS-I 7.6p.) ; colpi 
3, 16 x zp each ; ora 3, lalongate, 3.2 x 6.5 p, lateral 
ends rounded ; exine about 2p thick, sexine slight- 
ly thinner than nexine, surface pattern coarsely re- 
ticulate, duplibaculate, heterobmchate ; polar 'field 
index I : 3.2 (PI. 1, Fig. 1.5). 
S. foetida Benth. 

AMERICA. Prov. Para : Seuce s.n. (CAL) 
Pollen grains 3-z~n~c~lporate, polar view circu- 

lar, equatorial view elliptical, prolate in shape (22. 
5 x 1 4 . 5 ~  ; range 22.4-25.6 x 13-16~); colpi 3, 19 x 3p 
each, mergin thin ; ora 3, lalongate, 3.2 ~ 6 . 5 ~ ~  later- 
al ends rounded ; exine about 2p thick, sexine as 
thick 3s nexine, surface pattern finely reticulate ; 
polar field index I : 3. 
5, glabm Engl. 

AMERICA. Bratilia : Biedel s.n. (CAL) 
Pollen grains 3-zonocolporate, polar view subcir- 

cular, equatorial view elliptical, prolate in shape 
(23.5 x 16p ; range 22-24.8 x 14.4-1 7.6p) ;. colpi 3, 19 xl 
q,8p each ; ora 3, lalongate, 1.5 x 6.4p, lateral ends 
rounded ; exine about 2.5 thick, sexine slightly 
thicker than nexine, surface pattern finely reticulate, 
simplibaculate, homobrochate; polar field index 
I :3.2 (Pl. I, Fig. 16). 
S. gianwe~s Gardn. 

AMERICA. Bratilia: Biedel s.n. (CAL) 
Pollen grains 3-zonocolporate, polar view subcir- 

cular, equatorial view elliptical, subprolad in shape 
(26.5 x 20.5 p ; range 24-28*8 x 19.2-m.4 p )  ; colpi 3, 
19.5 x 3.5 p each ; era 3, lalongate. 4 x 9.6p , mem- 
brane smooth ; exine about 3e thick, sexine as 
thick as or sonletimes thicker than nexine, surface 
pattern finely. reticulate, homobrochate, multibacu- 
late, bacula about 0.5 p ; polar field index I : 3.3. 

s, nilpleecena Engl. 
AMERICA N. S. Wight s.n. (CAL) 
Pollen grains 3-zonocolporate, polar view subcir- 

cular, equatorial view elliptical, subprolate in shape 
(25.2 x 20 C( ; range 24-27 x 17.622,) ; colpi 3, I 6 x 3 p 

; ora 3, lalongate, 3 x 8p, membrane Bmooth ; 
&e about thick, sexine thicker than aexine, 
surface pamm finely reticulate, thick-waned multi- 
baculafe ; poIar field index 1 : 3. I .  Pl. I. Pip. r 718. 

S;. obovata Spruce ex Engl. 
AMERICA. Spruce s. n. (CAI,) 
Pollen grains 3-zonocolporate, polar view subcir- 

cular, equatorial view elliptical, prolate in shape 
(21.5~ 14p; range 21-23x13-14.4~) ; colpi 3, Ig.axt 
2 . 5 ~  each ; ora 3, lalongate, 3 x ~ p ,  lateral ends 
rounded ; exine about z P  thick, sexine as thick as 
nexine, surface pattern finely reticulate, homobro- 
chate ; polar field index J : 2.8. 

S. saIubrts Engl. 
AMERICA. Bratilia : Biedel s.n. (CAL) 
Pollen grains 3-zonocolporate, polar view subcir- 

cular, equatorial view elliptical, subprolate in shape 
(33 x 271.1; range 2935 x 25.6-3op) ; colpi 3, long, 28 x 
4 . 8 ~  each, colpi ends taper gradually towards the 
poles ; ora 3, lalongate, 3 x 8p , rectangular, memd 
brane smooth ; exine about gp thick, sexine as thick 
as nexine, surface pattern finely reticulate, homo- 
brochate, lumen comparatively larger than other 
species ; polar field index I : 5.1. 

5. so8Eraticosa Engl. 
AMERICA. Bratilia : Biedel s.n. (CAL) 
Pollen grains 3-zonocolporate, polar view subcbr- 

cular, ,equatorial  vie^ elliptical, prolate in shape 
(24.5 x I 7 p ; range 23-25.6 x 16-1 7.6p) ; colpi 3, 2 I xl 
~p each ; ora 3, lalongate, 3.5 x 8 p ,  membrane 
smooth ; exine about 2 p thick, sexine thicker than 
nexine, surface pattern reticulate, lumen thickness 
as thick as the wall ; polar field hidex I ~ 2 . 7  (PI. 
I, Figs. 1920). 

Simarouba glauca DC. 
AMERICA. Cultivated in Calcutta Botanic Garden: 

Calder s.n, (GAL) 
Pollen grains 3-zonocolporate, polar view circu- 

lar, eqiiatorial view elliptical, prolate in shape (27.5 
x I 7 . 5 ~ ;  range 25.6-30.4 x 16-19.2~) ; colpi 3, z 1 XI 

3 . 2 ~  each, colpi ends taper gradually towards the 
poles ; ora 3, lalongate, 3.2 x 8 i ,  ellipticid in shape ; 
exin< about 2 . 5 ~  thick, sexine slightly thicker than 
nexine, surface pattern reticulate, homobrochate; 
polar field index I : 2.8 (PI. I, Fig. 21). 

S. Mdilioides St. Hill. 
AMERICA. Bratilia : Biedel s.n. (CALI 
Pollen grains 3-zonocolporate, polar view subtrh 

angular, equatorial view elliptical, subprolate in 
shape (28 x asp  ; range 25.e8.8 '~  24-27.2 p )  ; colpi 3, 
20 x 4p each, c ~ l p i  ends taper graduallv towards the 
poles-; eta 3, lalongate, 3.2 x 8 , eIliptical ; exine 
about 2 .5~  thick, sexine slightly rhicker than nexine, 
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surface pattern reticulate, homobrochaie ; polar 
field index I : 3.1. 

Soolamea fmidfolia Brongn. et Grisb. 
AVSTRAUA. France: Noumia & (CAL) 
Pollen grains 3-zonocolporate, polar view subcir- 

cular, equatorial view elliptical, prolate in shape 
(22.5 x 15.4~;  range e 1-24 x 14.4-17.6~) ; colpi 3, 18 
xgp; ora 3, lalongate, 2 x gp, elliptical ; exine 
about 2 . 5 ~  thick, sexine thicker than nexine, sur- 
face pattern obscure to faintly striate ; polar field 
index r : 4.4 (PI. I, Fig. 22). 

SpaWia eSIllples Linn. 
AMERICA. Cultivated in Calcutta Botanic Garden : 

No data (CAL) 
Pollen grains 3-zonocolporate, polar view subcir- 

cular, equatorial view spherical, spheroidal in shape 
(38.2 ~ 3 8 ~ ;  range 37-40~37.5-40~) ; colpi 3, long, 
about 3 0 ~ 5 p ,  wider at the equator; ora 3, some- 
times not very clear, membrane granulate and nex- 
ine protrudes out of the grain surface at pores ; 
exine about 3.5 p thick, sexine thicker than nexine, 
2 p thick, surface pattern reticulate, simplibaculate, 
heterobrochate, bacula about 0 . 5 ~  ; polar field index 
r : 5.5 Pollen grains in Spathalia recall those in 

KEY TO GENERA 

A. Aeb &&ar o? s u b c i r n r l w , ~ ~ f u r a t a ,  
as lalongate : 
B. Euiw rstiGJab 

a. Grains above 35p Dictyoloma 
D.  ~ ~ a n u m  
sor- 
S. sinrplmx 

b. Grain8 ueually less &auderm 
than 30p S. nwkongensu 

Hawisonia in surface sculptwing (Basak, f,c.), (P1. 
I, Figs. 23-27), 

DISCUSSION AND CONCLUSION 

The study on the pollen morphology of g genera 
and 17 species of Simaroubaceae reveals that the 
pollen grains are 3 colporate, small to medium in 
size (15-4 I x 13-41 P) and prolate to ablate spheroi- 
dal in shape. Most of these species belong to a 
common pollen type characterised by elliptical to 
spherical 3-colporate grains with circular to subcir- 
cular amb, distinctly lalongate ora and cotnmonly 
reticulate surface pattern. Such a pollen type is 
also met within a majority of the species studied 
earlier (Basak 1.c.). Thus palynological investiga- 
tions point out that the family consist of related 
species with a more or less homogeneous group of 
pollen grains. In BrunelZia however, the surface 
pattern is rough and echinulate, which is distinct 
from other members of the family. 

In order to compare the diflerence in pollen size 
in the various species studied, the lengths of equa- 
torial and polar axes are plotted on rectangular co= 

Fig. 1 : Diapam &owing size variation in pollen @aim of 
S ~ m a r w h ~  

Bb4-b-twllia balipj,a. Bc-8. mWcfodifollia. D.p-Dic@dome 
puuianum. Sam-Samadrra. ms "ya~*~. Sc41maba C M I I I ~ ~ .  
Sd-S. cusgiidafu. Sf-4. fwhda. Sg 4 #labra. 8g2-5. g l m  
&&a. S n d .  n i p s m n ~ .  So-S. obmara. &I--S. sahib& 

Sig+'i"lprwba glawa. S i d .  M i o i r k s .  *'" S ~ ~ a w n l f o I t a .  Spr-&th& Wlr. 
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ordinates (Fig. I). It shows that most of the species 
fall between iso-ratio line of I to 1.5 as pointed out 
for the Asiatic representatives of the family (Basak, 
1.c.). 

Taxonomical consideratiom : 
Bentham and Hooker (1862) consider the genus 

Brunellia as a member of the fanlily Simaroubace- 
ae. Later, the genus is referred to the fa.mi1y Cun- 
oniaceae by Gundersen (1950) arid to a separate 
family Brunelliaceae by Engler (1930) and Hutchin- 
son (1959). The rough and echinulate type of sur- 
face pattern in Brunellia supports the transfer of 
the genus to a separate family (cf. Erdtman, 1952). 
Pollen grains similar Xo ~runellia are not found, 
in Simaroubaceae. 

After critically checking the generic identities, 
Nooteboom (1g62a) concludes that with the excep 
tion of Harrisonia and Eurycoma, all genera of the 
tribe Simaroubeae should be merged into one en- 
larged genus Quassia. This emended genus Quas- 
s k  comprises four sections e.g., Qunssia, Samadera, 
Simaba and Simarouba The present palynological 
study on the tribe Simaroubeae provides evidences 
for supporting such concept. The pollen grains of 
sections Samadera, Simaba and Simroubu come 
close to each other in their shape dasses and s m -  
rural patterns. So, f r w  the point of view of pollen 
morphology they can be placed together under the 
wider concept of a genus. The suboblate, angula- 
perturate, striato-reticulate @en grains with equwe 
t y p ~  of om in Q w d a  e m  however, belong to 
an entirely difterent pollen rype (Basak, 1.c). Thi8 

type of grain has not been observed in any other 
member of the tribe. Thus it appears that on pol- 
len morphological grounds, the genus Quassia, like 
Harrisonia and Eurycoma, may be kept apart from 
the other genera merged under the tribe Simarou- 
beae (Nooteboom, 1.c.). In this connection it should 
be emphasized that probl~ms of phylogeny can be 
better understood and solved only when data from 
all disciplines of study are considered. 
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