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Abstract 

The  pollcn grains O K  20 I)ui.io species and  5 clones of I). :ihc~/lriir(r.~ \ \e re  sluclicd. Based on 
thc ekine \ c u l p ~ ~ i ~ - e  of the pollen. thc Ilrrr-io species can he di\idcil into ~hl.c'e major g o u p s .  
I.?. psihle.  scahratc and vcrrucarc. H O M C V ~ I - .  \ariation in the cxinc scu lp tu~e  is also cxliihitccl 
in 11. :ihcrlrirrtr,. /I. rirtrltrc~c.c,irci.\ and /I. c.irl,ytrpor.ctr,i,. I n  adililion. pollcn si7c and ual l  
thickness provide ~~st. l 'ul  (asonomic eviclence in J i s t ingu i sh in~  certain <peclcs. Pollen 
characters. I l o ~ e v e r .  c ~ ~ i l d  hc ~ ~ s c c l  a, supplemen1a1-y cIinractu.\ in the iclentil'ication of 
Drrrio species. 

Introduction 

The laxononiic value of palynology is well-established (Erdtman 1952. 
S p o r n e  1072 and Fcrguson.  1979) and  pollcn n lorphology of the  
Bomhacaccae has been investigated by several workers. Erdtman (IC)52) 
described the pollen morphology of two species (Dlrrio 01)1011g11.s and D. 
ic,strrtliilrr~~~rt~~). Chaudliuri (1965) studied the pollcn of four specie5 ( [ I .  
griffi'tlrii, D. / ) i t l ( l~ i , q i ( l t l l l . s ,  D. ,\irl,q(rj~or(~tl.si.s and I). tesillrli~~nr.,trrl) and Sharrna 
(IC)70) seven Dllrio species (the previous four as  well as  D. lo~i~irl~ill.\. D. 
( . t l r i t l ( l t l l s  and  L). ohloilgr,,~).  Sharnla conf i rmed tha t  pol lcn of t he  
Bombacaceae is eurypnlynous and indicates relatcdncss lo the Malvaceae. 
S ~ I - c u l a c e a e  and Tiliaccae. Hc concluded that pollcn characteristics providc 
an important basis for generic and specific delimitations but this niust be 
asscssccl together with other  morphological data. Nilssoii and Robyiis 
( 1086). who studied the pollcn of nine Dllrio species usins scanning electron 
niicroscop!~. dcscribccl D ~ l r i o  tvpes as hctci-ogcnous. Three of these spccics 
I). ( ~ ( . l l t i ' o l i l l . s .  D. ,q~-rr~~c~olcrl.s and D. ;i/)ctliirlll.s had not prc\ iousl> heel1 
studied. The  pollen O F  the nine species were grouped undci- the Drlrio- 
type. which is cliaractcriscd by being more o r  less smooth tcctate-perforate. 
conimonly with aspidotc pollen grains with short .  compound.  ot'tcn 
transitional apcrturcs. Abang hlokhtar ( ICNI) .  who  studied the pollen of 
Ih I)/lrio species frorn Sarawak. distinguished t\vo pollcn types in Dllr-io. 

the psilate and vcrrucosc types. Hou.cvcr. he did not find significant 
Jiaynoslic differences in the general morphology of the pollen characters 



that could be used to identify the species. H e  concluded that pollen 
morphology alone has little value in solving the txionomic problenls 
associated with the Sarawak species. 
The aim of this study is to investigate the pollen of 20 Dlrrio species in 
Malaysia and to assess whether pollen characters can contribule taxonomic 
evidence. 

Materials and Methods 

Pollen acetolysis was carried out on 20 Dlrrio species and 5 clones of D. 
:ihrrlriill~~. Pollen was collected from herbarium specimens as well as from 
fresh tlowcrs collected in the field (Table 1).  Dried flowers were first 
boilecl for about 5 min and left to cool before I-emoving the anthers. Pollen 
was acetolysed (Erdtman. 1952) and the sample \vas divided into two parts; 
one for examination with the light microscope and the other for scanning 
electron microscopy. 

Tablc I :  List of D ~ ~ r i o  species and speciincns cxamincd 

Spccics 

I .  
2. 
. . 
1. 
> . . 

( 3 .  

7a. 
7h. 

S. 
<I. 

10. 
I I .  
11. 
1:. 
I-!. 
15. 
16. 
1 7 ~  
17h. 

IS. 
19. 
20. 

Hcrbariurn Fresh spccirncn 
spccimen 

KEP 3915 
FRI 3810 
SAW I53S9 
A 13513 
SAN 1 6  I I 

KEP 6 5 5 3  
KEP 7313 
SAN -31716 

S ?2S1S 
SAW I 5 3 7 3  

A 3101 
KEP 5 7 l l  Bt.  Bauk.  Dungun 

Scrdang 



Light Microscope Slide Preparation 
Glycerol ( S O Y , )  was added to the acetolysed pollen and stirred well before 
centrifuging for about 10 min. The glycerol was then decanted and the 
tubes were inverted overnight at ~ m m i  temperature to drain off excess 
solution. The dried pollen was placed in a drop of glycerine jelly stained 
with safranin on a clean, labelled slide. A coverslip was lowered caseiully 
and gently on to the sample to avoid the formation of air buhbles. The 
slides were placed on a hot plate at 6 0 " ~  to spread the glycerine jelly. The 
coverslip was sealed with clear nail varnish. Measurements (Table 2) were 
taken on 20 pollcn grains for each sample using a calibrated eyepiece 
gralicule. 

Table 2. Pollen Morphological Clial-acters of Durio Species 

7n 

711. 

X. 

9. 

I l l .  

I I 





Plate I .  SEM micrographs showinp pollen grain shapes and surface sculpturing in Durio species. 
1. D. affitirs; 2. D. yinat~ginnus; 3 .  D. lowinnus; 4 .  D. kufejensis: 5. D. os1e)wnus; 6. D. cnrinafu~: 
7 .  D. grnridrJlorus; S .  D. laticeolaf~rs; 9 .  D. grnveoletls: 10. D. drrkis: 1 1  Rr 12. D. rtiacrophyll~is. 
Scale bars: 1-10 6i 12 = 10 pn.  11= 1 p n ~  



Plale l(conl.). SEW1 micrographs showing pollen grain shapes and surlacc sculpluring in L)rrvio 
species. 13 & 14. D. n.wlsrr.s: 15 & 16. U. ~v),nlt-.\/~ritlrii: 17 & IS. D. [c~c.[lrrli/rnrrr/u: 19 C !  20. L). 
.si/rgcrporo/rsis:2 1 & 22. L). g/.i[fi'rlrii: 23 & 24. 1). iolro/krrs. Scale bars: 13. 15. 17. 19.22 C !  23 = 10 
urn. 14. 16. 1S.20.21& 24 = 1 Ilrn 



Platel(cont.). SEM micsogmphs showing pollen gram ahapcs dntl wr Tace sculpturing in D. 
zibcrlritr115 clones. 25 cP: 26. D24: 27 & 28. Kop: 29 & 30. KK2: 31 L C  32. D l  I I :  33 LC 34. DSS. 
Scale bass: 25,27.29.31.33 = 10 p i .  26.23.30.32.34 = I urn. 

Results and Discussion 

Thc photomicrographs of pollen using SEM are shown in Plate 1. Table 2 
records the ~norphological characters of the pollen. 

Characters, such as pollen grain shape. size, and exine sculpture. 
varied between species (Tablc 2). Based on esine ornan~entation, Durio 
pollen could be divided into three groups i.e. verrucose, scabrate and psilate. 
However, Abang Mokhtar (1901) divided the pollen into only two groups. 
verrucose and psilate (this lattcr included microreticulate to finely tectatc 
perforate). 



Verrucose pollen was found only in D. resrllrlirzrrr-urn (Plates 1.17 and 
1 .IS). Nilsson and Robyns (1986) and Abang Mokhtar (1991) also described 
D. rosrlrtlirrrrr-lrtn as having verrucose exine. 

The scabrate exine was found in D. cur-inrrtus, D. iolzoricl~s, D. 
lirrir.r.olitt~r.~ D. o.uleytrrzr~s, D. singq,ornrsis. and D88. D l  1 I .  KK2 and Kop 
clones of D. ,ihcthinlrs (Plates 1.6. 1.23 & 1.24, 1.8. 1.5. 1.19 & 1.20: 1.33 & 
1.34, 1 ..?I & 1.32, 1.29 & 1 .30, 1.27 & 1.28, respectively). Sharma (1070) 
had also observed the finely scabrate exine of D. ccrrirzcrnls and D. lo,~~itrtrir.s. 
However, Abang Mokhtar (1991) reported that pollen of D. dlrlci.~, D. 
Irrtrc~cwlrrr~rs, D. c~rrin~ltrl.~ and D. grrrnrliflorlls was psilate. 

Other species. such as D. uffinis, D. r l~~ lc i .~ ,  D. ~ . Y C C ~ . C I I . C ,  D. grmidiflor-[is, 
D. gr-crccoletls, D. griifi'thii, D. kurc.jcrzsis, D. loivinnlrs, D. t~lrrc~r~o~~/r~~ll~1.s ,  . 
D. pirzrrngirzrn~s, D. ~tjwtt-.nnirhii and D. zihcrhinus (clone D21) possessed 
pollen with psilate exine sculpturing (Plates 1.1. 1.10, 1.13 & 1.14. 1.7. 1.0, 
1.21 & 1.22, 1.4.1.3, l . l l  & 1.12.1.2.1.15& 1.16and 1.25& ].26).Similarly, 
Abang Mokhtar (1991 ) observed the psilate exine sculpture in D. klircjctlsis 
pollen. However, Sharma (1970) reported exine sculpture of D. griffi'rhii 
and D. pinmnginnlw as scabrate. while Abang Mokhtar (1991) reported the 
exine of D. rffitris and D. g l u 1 ~ ~ ~ 1 o l . c  as verrucose. 

Perforation occurred on the exine of some Drlr-io species. In D. 
griffirlzii (Plates 1.21 & 1.22) and clones D 24 (Plates I .25 & 1.26) and KK2 
(Plates 1.29 & 1.30) of D. :iOrrhin~rs, the exine was perforated as well. 
Nilsson and Robyns (1986) reportcd that the exine of D. crrrirzrrt~ls. one 
collection of D. grrweolerzs and D. singrl/~orerrsis had few tectal perforations. 
I11 fact these species have similar exine sculpture but are described 
differently by different workers. 

Variation in exine sculpture can occur within a species as was seen in 
I). ziherhinils. where the exine varied from psilate to scabrate (Plales 1.25- 
1.34). Sin~ilarly for species such as D. grrrveolrtz.c, the esine sculpture varied 
from sparsely tectal perforate to  granulate and vcrrucate. A similar 
observation was reported by Nilsson and Robyns (1986). However. variation 
in exine sculpture within Dllrio species had no1 been reported by Sharma 
(1970) and Abang Mokhtar (1991). Since variation in exine sculpture 
occurs between different clones of D. ,-ihcrhinlrs, it is probable that a 
similar situation occurs in D. grrrcrolrris. D. lotc-irrrllr.~ and D. trlalaccetz.cis 
because these species are also very variable based on fruit morphological 
characters. 

Based on the classification of pollen shape by Erdtman (1952). the 
shape of D I L P ~ O  pollen varied from oblate spheroidal to prolate spheroidal, 
subprolate and prolate. Abang Mokhtar (1991) found a similar range of 
pollen shape in 11. c~rl-itzrrri~s, D. griffi'thii var. r m ~ r i f d i l ~ s .  D. e.uccdslls and 
D. gr-rrrirliflor-rrs. while other species. such as D. rffitris, D. rlrrlcis, D. 



g r t r ~ ~ w l o ~ s ,  D. kl~trjorsis, D. o.t-le~~trrzri.s, were reported as oblate spheroidal. 
Sharnia ( 1970) showed D. 1owitrrrrr.s and I). pi~lrr~rgicuzrr.~ had a similar pollen 
shape. but that pollen of D. griffitllii and  D. .si~lgtr~)ort.rl,si,s were oblate and 
that of D. c~lri11irtrr.s oblate sphcroidal. 

Generally. in the majority of species the lhickness of the pollcn wall 
varied from 2-4 nim. However. the pollen wall of D. ,ql.i{/?t/lii and D. 
c~.uc~ls~r.s was thin (less than 7 nim) \vhile that of D. tc.strrtli1lrr1.rr1r2 was thick 
(greater than 4 mni). 

Size v;iried from 46 to 145 mni for Lhc polar diameter ( P )  and 50 to 
120 mni for thc equatorial diameter ( E )  (Table 2). According to the 
classification of the pollen sizc by Erdtman (1017). Drrrio pollen can be 
cli\,ided into three 91-OLI~S, i.e. medium (25-50 mrn). large (50-100 ~ n m )  
ancl very largc (100-200 mm) .  Most Dlrrio species kll jvithin the largc 
group excepl for D. griffrllii. which had medium to large pollen. and D. 
u[/?lli.s, D. o . t - / (~~rr~~~r .s ,  L). p i ~ ~ t r ~ l ~ y i t r ~ ~ r ~ s . ,  D. rc.sr~rtli11trrrr111 and I ) .  ziher1~i1rrr.s. 
which possessed largc to very larse pollcn (Table 2). Similar results werc 
obtained l y  Ahang Mokhtar (1091 ). except that pollcn of his sample or 11. 
gril/?[/lii and D. rrc~rrrifolirrs fell within the medium-sized group and D. 
grtr~*colcr~.s in the \,cry large group. This difference in sizc was prohahly 
due to whclhcr l i c r h a r i ~ ~ n ~  or fresh speciniens werc used. Since there was 
mriation in pollen size within a species and variation between species was 
not distinct. pollen sizc is therefore not a good character for distinguishing 
the species. 

Conclusions 

Only in D. rc~.vrrrtli11(rrrr171 are pollen characters spccics-specific (Table -3) 
and the pollcn of this species can clearly be distinguished by a combination 
of its large size. thick wall and verrucosc cxine. Although there ;Ire 
differences in pollcn mo~-phological characters between the species. 
intr;~specific variation also occurs. A con~bination of pollcn characters. 
such as thc cxine sculpture. sizc and shape, can. in some cases (Table 3). 
provide supplementary inlormation. ~ . h i c h  should. ho\\~evcr, be used 
together with othcr characters for the identification of Drrrio species. 



Tablc 3. Diagnmtlc Pollcn C'haractcrs of Some Dlrrio Spccic\ 

-- - - 

Exine sculpture Pollen jhape Polar diameter Equatorla1 
pnl d~ameter ym 

0 - 5  ( 0 )  (%2-) i8  i ( - ( 2 )  

(SO-)04(-liI4) (SO- jS I .it-84) 
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