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A B S T R A C T  

The recent revlslon of the genus Pternandra Jack.of the Melastomataceae is justified on the 
basis of ve~nlet elements morphology. The naturalness of the key characters is lucid and 
supports theltaxonomlcal utll~ty of the idioblastic features observed within this genus. 

INTRODUCT~ON This genus is distinguished from 6ther 

The occurrence of varied idioblasts. 
chiefly sclereids, brachytracheoids and 
Sderotracheoids in a few species of Pter- 
- ! m d r e  prompted us to examine all the 
,*nticated as well as a few non-authen- 
'ficew spscimens available from Rijksher- 
barium. Lddsn and Central National Herba- 
rium# - .  Hovvrah, with a view to elaborate 
their mor~hol~g iq l l  aspacts and systematic 
pppficability. . . 

The name &ernandm was established 
by Jack in 1 882 and reviewed'by , ~ a y a r  
1 1978) and Maxwell ( 198 1 ). As a starting 
point for a historical survey of this genus 
including Kibessia. the Summaris& account 
given by Nayat ( 1 978) and Maxwell ( 198 1 ) 
be conveniently used. 

This genus is represented mostly by tall 
trees of about 25 metres. Some spec- 
ies are shrubs. Species which are consr 
tantly or noticeably arboreal are : p. tori. 
acea, P. galeata, P. hirtella and P. tubercu- 
fats. All taxa are terrestrial but one 
species, P. cogniauxii has (apparently).the 
capacity to grow as an epiphyte and P.' 
echinat,, though usually recorded as a 
tree,has twicebeen recorded as a climber. 

genera of Melastomataceae by its woody 
habit, tessellate to echinate calyx tubs, 
calyptra or calyx cap in most species small, 
minutely appendaged anthers, 4-loeular 
ovary, and many seeded fruit. It has 
palmately reticulate venation pattern (3-5 
basal nerves) which is usually characteristic 
of most of the members of the family. 

DlSTRIBUTlON OF THE SPECIES 

P. coerulescens and P. echinattl var: 
pubescens occur in Thailand. the former 
known from Chang island in Trat Pro 
vince, the latter (which is indistinguish- 
able from P. echinata var. echinata) from 
the sowthern peninsular part of Thailand. 
In the Malay peninsula and Singapore, 
four taxa occur : P. coerulescens, P. 
galmta, P. tubercuhta and P. shinate-the 
latter is apparently restricted to the Malay 
Peninsu\a and the Riouw Archipelago. The 
three taxa endemic to Borneo are P. 
cogniauxril. ,P. gracilis and P. gafeata var: 
elmeri. P. teysmannkna is uncammon in 
Borneo but occurs in Sumatra and Java. 
P. caerulescens, P. geleata s.s and P. 
tcnbemulata range from W. Malaysia to 
New Guinea. 
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Specimens examined : P. acumina ta 
(Decne.) Nayar, Malaya., Maingay 804 
(CAL); P. angustifoiia Maxw., Sarawak, 
Haron 21444 (Holotype, L) ;  P. azurea 
( B I . )  Burk. var. azurea ~ a x w . ,  Sumatra, 
Beccari 622 (L ); Sumatra, Forbes 1993 
(CAL), Java, Blume 14 (L); P. azurea 
(BI.) Burk. var. cordata (Korth.) Maxw.. 
Sumatra, de Wiide & de Wiide, Duyfjes 
12829 (L); P. azurea (DC.) Burk. var. 
subulata (BI.) Nayar, Sumatra, Beccari 688 
(CA L ); P. capitella ta Jack, Pe na n g , Wallich 
4079 (CAL); Malaya, Mahgay 1568 (CAL); 
P. coerulescens Jack, ~ e n a  ng ; Wdlich 1 83 1 
(CAL), Perak, Wray3254 (CAL), Malacca, 
Holmberg 863 (CAL) , Singapore, s.1.. s.n. 
(CAL), Thailand, Smithinand 5659 (L); P. 
coerulescens Jack va I-. jacklana ( Wa l p . ) C I. 
Perak, Wray 1818 (CAL); P. cogniauxii 
Nayar, Borneo. s.I., s.n. (CAL), Borneo, 
Sanvour KS (L); P. coriacea (Cogn.) Nayar, 
Borneo, Van Nier 4623 (L); P. crassicalyx 
Maxw.,Borneo, Lajangah SAN 32 197 (L), 
Wright 23713 (CAL); P. echinata Jack, 
Malaya, Garrick 1482 (L), Perak, Kings 
Collector 351.8 (CAL): P. echinata Jack, 
var. pubescens King, Perak, King's Collector 
35 1 8 (CAL); P. gaieata (Korth .) Ridl. var. 
galeata Maxw ., Borneo, Kostermans 6 868 
(L); P. gaieata (Korth.) Ridl. var. elmeri 
(Merr.) Maxw.,Borneo, Singh 30042 (L); 
P. gracilis (Cogn.) Nayar, Borneo, Luang 
S. 23263 (L); P. griffithii King, Singapore, 
S. Kun s.n. (CAL); P. hirtella (Cogn .) Nayar, 
Borneo, Paie 8452 (L): P. multiflora Co$n; 
Borneo, Hose 598 (L), Borneo, Haviland 
496 (CAL), P. paniculata Benth. Penang, 
Wallich 4080 (CAL), Perak, Wray 1952 
(CAL); P. rostrata (Cogn .)Maxw., Borneo, 
Heron S. 2 1395 (L), Borneo, Meijer SAN 
37999 ( L ) ,  P. tessellata (Stapf ) Nayar, 
Borneo, Anderson & Paie S. 286 28 (CAL) , 
Borneo, Haviland 1 383 (CAL) (Holotype 
K, CAL specimen Isotype); P. teysmanmhna 
(Cogn.) Nayar, Borneo, Hallier 2223 (L); 
P. tubgr~ulets (Korth.) Nayar, Sumatra, 
Korthals s.n. (Holotype, L);  P. verrucosa 

(Merr.) Nayar, Borneo, Merril 20203 
(CAL). 

Leaves of herbarium specimens were 
cleared by potassium hydroxide and stained 
by basuc ~uchsin as suggested by Page 
and Tan ( 1986) to produce a deeply stained 
three dimensional vascular skeletons of 
the leaf 1'17 situ within a transparent whole 
leaf body. 

OBSERVATION 

The varied morphology of the idioblasts 
in the different species of the genus can 
be classified into two major categories. 

Taxa with brach ytracheoids 

The idioblasts are sub-spheroidal to 
slightly lobed cell forms, mostly sub- 
terminal or terminal to the vein endings. 
They are thin walled, helical or pitted 
tracheoids, solitary or in pairs or in groups 
at the vein endings. These features can be 
observed in : Pternandra azurea var.azu- 
rea (Fig. I), P. azurea var. cordata (Figs. 
2,3), P. echiriata, P. galeata var. galeata, 
P. gracilis, P. hirteila (Figs. 4,5) and P. 
tesseltata (Fig. 6 ). 

Taxa with sclerotracheoids (pitted or heli- 
cal) along with or' without -bra& ytrache - 
aids/ sclereids . 

These idioblasts are helical or pitted 
elements of varied forms with thick secon- 
dary walls. They are markedly larger than 
the other elements of the vein endings. 
They occur singly or in groups. Helical 
sclerotracheoids can be seen rarely in P. 
coerulescens and P. te ysmanniarsa. 

In taxa with pitted sclerotracheoids, the 
sclereid idioblasts are thick walled cell forms 
showing a distinct terminal or subterminal 
relationship with the vein ends. Their shape 
varies from spheroidal, sub-spheroidal or 
rectangular to osteoform or vermiform. 
They often show the presence of orderly 
to regular pits. These are recorded in the 
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following : P. angustifolia Maxw. (Fig. 
14)' P, cogniauxii' Nayar (Figs. 17, 18), P. 
coriacea (Cogn.) Nayar (Figs. 9, 20). P. 
crassicalyx Maxw. (Figs. 7,8,15,16), P. 
galea ta va r. elmeri', P. multiflora, P. rostra ta, 
P. teysmanniana, P. tuberculata (Korth. ) 
Nayar (Figs. 9, 13). 

DISCUSSION 

1 ) Systematic applicability 
In the earliest monographic treatment 

of Melastomataceae. Cogniaux ( 1891 ) 
recognised three sections : Eukibessia 
Cogn., Rectomitra (BI.) Coon. and Macrop- 
lack (BI.) Cogn. Nayar ( 1978) proposed 
that the genus Kibessia as a synonym of 
the genus Pternandra. Maxwell (1981) 
revised the genus Pternandra and included 
Kibessia as a synonym. There is but one 
structural difference which can be used 
fo separate Kibessia from Pternandra, that 
IS* the Presence of a calyptra or calyx cap 
In the former and its absence in the latter. 
However. this distinction has not been 
considered to warrant recognising two 
separate genera by Nayar ( 1  978) and 
Maxwell ( 198 1 ) and thus, they merge 

Kibessia with the earliest correct name 
Pternandra for this genus. 

The endomorphological features ob- 
served are placed along-side Maxwell's key 
characters of the species of Pternandra 
with a view to assess the value of endomor- 
phological observations (Table ). 

Maxwell's key characters are justified 
on the basis.of veinlet elements morpholo- 
gy. The naturalness of the key is lucid and 
the table also revhls the taxonomic utility 
of the endomorphological features reported 
within the genus. 

The homogeneity of idioblasts under 
the category 1, strongly supports the 
naturalness of the placement of a few 
taxa under the key characters. The same 
view cannot be held with respect to the 
category 2, wherein the taxa possess 
sclerotracheoids with or without brachy- 
tracheoids or sclereids in the same lamina. 
This heterogeneity cannot be considered 
a challenge to Maxwell's key based on 
exomorphological characters. It could 
however explain that varied idioblasts are 
the result of specialisation in different ways. 

TABLE 
Comparison of Maxwell's key characters of species and the idioblasts of the taxon 

M a ~ n  exomorphlc key characters 
(accord~ng to Maxwell. 198 1) 

Names of taxa Type of elements 
In the veinlets 

1 Calyx tube wlth setOSe to echlnate scales whlch are P. azurea v?r mured Brachytracheotds 
dlstlnctly longer than wide P, azurea var, cordata 

P. echrneta 
P. ga/eata var, galeata 
P. gracilis, 
P. hrrtella' 
P. tessellha 

2. Calyx tube with tessellate. umbonate, verrucose. P, angustlfol~a Helical or p~tted 
tuberculate scales usuall~ wider than 10% P, coerulescens sclerotracheo~ds w ~ t h  or 

P. cogntaux~r without brachytracheo~ds 
P. cortacea or termlnal sclererds 
P, crasstcalyx 
P, galeata var, elmerr 
P, multi flora 
P, rostrata 
I? te ysmannrana 
P, tuberculata 
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2 )  Taxonomic implications 
Taxonomic implications alluded to by 

Maxwell ( 1 98 1 ) are considered in relation 
to idioblast typology. 
a) Anatomically,the two varieties of Pter- 
nandra azurea, namely P. szurea (BI.) Burk. 
var. azurea and P. azurea (81.) Burk. 
var. cordata (Korth.) Maxw. are easily 
distinguished by their distinct vein endings. 
The terminal pitted and helical brachytra- 
cheoids of the formerare in direct contrast 
to the prominent brachytracheoids 
of varied shape in the latter variety. 
b) P. cognr'auxr'i Nayar is distinguished from 
all other taxa by its relatively large, 5- 
nerved cordate leaf blades; solitary or 
fascicled flowers and the urceolate fruit 
with a nearly smooth or slightly umbonate 
pattern and persistent tuberculate calyx 
lobes. The fruit resembles that of P. galeata 
var. galeata in basic shape however, the 
scales in P. galeata var. galeata are tessell- 
ate throughout while in P. cogniauxii, the 
pakern is more raised; also the calyx lobes 
in P. galeata var. galeata are smooth on 
both sides. Anatomically, P. cognl'auxii has 
vein endings with thick walled, pitted 
sclerotracheoids and pitted sclereids, singly 
or in pairs, whereas in P. galeata var. 
geleata veins and vein endings are encased 
in sclerenchymatous cells. 
c )  P. gracilis (Cogn.) Nayar is easily 
distinguished from all other taxa of Pternan- 
dra by its solitary flower on each primary 
axis, axes which are never more than 5 
mm long, tuberculateechinate calyx tube, 
cap which also has appendages an'd splits 
into 4 persistent lobes and the chartaceous, 
glabrous blades which are narrowed at 
both ends. Anatomically, the vein endings 
are not distinctive. 
d)  P. rostrets, (Cogn.) Nayar is very 
variable in the size and texture of the 
bvga,; pattern on the calyx tube and fruits; 
and s b j ~  of the calyx cap. P. tubercukte 
diffen from the above species in having a 
more slender and much branched inflores- 

cence and a short calyx cap which splits 
into 4 lobes. The leaves of the two species 
are indistinguishable. Leaf clearihgs have 
shown, however that in P. rostrata, pitted 
sclerotracheoids are present at the vein- 
endings whereas in P. tuberculata, the 
vein endings have sclerotracheoids and 
also sclereids of varied shapes and sizes. 
e) Maxwell ( 1981 ) has reduced P. echi- 
nata Jack var.pubescens (Decne.) King to 
a synonym of P. echinata Jack since the 
pubescence of the branchlets, leaves and 
inflorescence axes vary considerably. Acc- 
ording to him, no distinction can be made 
between those specimens which are glabr- 
ous or slightly piloseeand those specimens 
which have "much minute rusty pube- 
scence." King (Maxwell, 198 1 ) also hadthis 
doubts about this variety and commented 
that Wallich (Maxwell, 198 1 ) did not accept 
this variety and considered it asbeing true 
P. echinata Jack. Anatomical observations 
on the vein endings of P. echinata var. 
pubescens and P. echinata Jack are not 
helpful for taxonomic judgements since 
the similarity of vein endings in both taxa 
far outweigh their differences. 
f )  P. angustifolia Maxw. is readily distin- 
guished from all other species of Pternandrs 
by its small, narrow leaf blades which 
have a prominent midrib and two faint 
intramarginal nerves. The echinate calyx 
tube and smooth cap strongly resemble 
P. echinata Jack. Anatomically, P. angusti- 
folk is very distinct and shows no resem- 
blance to P. echinata. In P. angustifolia, 
the veins and veinlets are encased by 
sclerenchymatous cells having a spicular 
outline and the veinlets and in regularly 
pitted sclerotracheoids in pairs or groups 
of sclereids. P. echineta has vein endings 
with helical brachytracheoids in groups of 
one to three. 
g) P. rnultiflora Cogn. is easily distingui- 
shed from other species by its long complex, 
many flowered inflorescence; tessellate to 
urnbonate calyx pattern and absence of a 
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cap. The yellow petals and fruits also 
appear to be distinct. The closest species 
is P. coerulescens which has smaller inflo- 
rescences, thick white, blue or purple petals 
and fruits which dry black. Anatomically, 
however P. multiflora and P. coerulescens 
are similar in Possessing the same type of 
vein endings. 
h) P. coerulescensJacki~often~onfused 
with P. galeata but the latter species has a 
calyx cap which splits into 4 persistent 
calyx lobes and urceolate fruit .Anatomically, 
however they resemble each other to a 
great extent especially the vein reticula 
and the vein endings, 
i) P. galeata (Korth.) Ridl. var. elmeri 
Maxw. has generally larger inflorescences 
which are identical in'structure to some 
specimens of P. rostrata with larger leaves. 
However, the latter differs in having thinner 
blades, umbonate to tuberculate calyx tube 
patt8rn; calyx cap which falls off in one 
piece and campanulate-truncate fruits. 
However, leaf clearings reveal that in P. 

var. elmeri, vein endings have 
prominent helical sclerotracheoids in grou- 
ps, they are present attached 
in an end to end fashion whereas in P. 
rostrata, the veins have sheahes of scle- 
renchymatoUS cells, and the vein endings 
have prominent, pitted terminal sclerotra- 
cheoids. It may be pointed out here P. 
paleate ~ r .  elmeri is distinct from P. galaata 
var g a / e a ~  with refeence to vein endings, 
and the situation warrants further study of 
the other features of the two 
taxa . 
j) P. hirtell8 (Cogn.) Nayar is morpho- 
logically distinguished from other species 
by its dense, red brown pubescence which 
persists on the branches. blade abaxial 
surfaces, flowers and fruits. The fruit differs 
from that of P. azufea in being sub globose 
and truncate rather than campanulate. The 

presence of vein endings with pitted, 
terminal brachytrbcheoids in abundance. 
k), P. tisse///ata (Stapf) Nayar vegetatively 
resembles P. azurea var. cordata with its 
sinuate, winged branchlets and cordate 
leaf -blades; however there are difference 
which include the setose and often branch- 
ed calyx scales of the latter. Leaf clearings 
of P. tessellata, however reveal biseriate 
blunt vein endings whereas P. azurea var 
cordata reveals uniseriate vein endings with 
brachytracheoids. Immature buds of P. 
tessellata frequently resemble those of P. 
rostrata when the tubercles on the cap 
are not apparent. The rostrate tip and 
calyx scales are also similar. However, 
leaf anatomy is distinctly different by which 
the two species can be separated. 
3. Sclereidsl types on taxonomy of a 

few taxa of the Melastomataceae 
In Mouriri sclereid morphology has 

been found valuable in distinguishing the 
section and even the species of a specimen. 
However, due to the occurrence of similar 
sclereid types in a majority of species, 
sclereid morphology cannot be relied upon 
a l ~ n e  (Morley, t 953a. b; 1985). 

In Memecyfon it has been shown that 
sclereids are useful st wctione( level (Rao 
and Jacques-Fefix, 1978) ot h tha, p v j s j -  
onal identifications of vegetative m j m m s  
(Rao eta/. 1 980. 1983; Rao, 1957) and 
al$o in solving the problems of synonymy 
(Rao and Dakshini 1963; Rao and Bhupal, 
1974). The sclereidal types are used in 
distinguishing Lijndenie from Memecylon 
( Rao eta/. 1983) as well a3 from Wmeckea 
and Spathandra (Jacques-Felix, 1978). 

In Blethiandra the sclereid patterns 
are so distinctive that a satisfactory key 
for the identification of species has been 
constructed (Rao and Bhattacharya, 1977). 
4 )  Phylogeny 

leaf blades in P. hirte//a are thicker and Diversity of opinion regarding the 
larger than those of P. azurea. hatomica- pk3~ement of Pternendra is reflected in 
((y, the two taxa are characterised by the the phvloaenetir ct/e+a--- - x  



BULLETIN OF THE BOTANICAL SURVEY OF INDIA 

of the Melastomataceae. The recent group- have separated from the other two genera 
ing of Pternandra along with Memecylon at an early date which has helped them to 
and Mouriri (Vliet et a/. 1981 ) in the sub- retain certain amount of homogeneity in 
family Memecylonideae is examined in the possessing dominant types of idioblasts. 
context of the recorded presence of varied The present work suggests that veinlets 
terminal idioblasts mostly in fhe form of in all the three genera have a syndrome of 
sclereidsor tracheoids. In the two genera, endomorphological features that warrant 
Mounii and Memecylon, it is well illustrated assigning them to a single sub-family. While 
that terminal sclereids in the majority of the differences among the different genera 
species form a striking topographical with respect to morphology of idioblasts 
featureof diagnostic value.As a contrast, are useful at generic and to a certain extent 
in Pternandra, the vein endings in all the at specific level, it is suggestive of their 
species possess tracheoidal idioblasts and close link as well as their separation into 
infrequently in a few species, terminal different genera. 
spheroidal to lobed or astro or vermiform 
sclereids. Thus, it is clear that a dominant ACKNOWLEDGEMENTS 
sclereidal character is Common to Mouriri We are indebted to the Directors or 
and Memec~fon whereas tra~heoidal cha- Keepers of the Singapore Botanic Garden, 
raCter is COmniOn in Pternandra. The Rijksherbarium, Leiden and the Central 
occurrence of sclereids and tracheoids in National Herbarium, Botanical Survey of 
all the genera supports the view point of India, Howrah, for gift of leaf specimens 
Vliet et al. ( 1981 ), that Pternsndra might used in this study. 
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Fig. 1: 

Fmrmndm s r u ~  101.) Burk wr.  azwu. 
w n  ends free or mth brachflracheods. 
x 100. 

Fig. 2. 3: 

A--- Rernendrs. azurw lB1.1Burk.wr.cordsle 
IKwth.1 Maw.-ve~n ends mth labed bra, 
chflrscheads. X 100. 
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Flgs 4. 5: 

Prermndrs NmIh (Cogn.1 Nuyalcwtn 
ends wth twmnel pW brb~hylmcm+ 
~ d s  X 100. Zr 200. 
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F~ga 7.8. hmsdra cm-h~ Msxw.Wfl andr wrth s e l t l ~ u : ~  a d  scbnlll like cells. >c 10b:x' 200. 

FQS. 9, 10: .m~b&r* p-~bf~ (u~rth.)  Naywvsm em, mth sckotrechaords, x 160, x 200. 
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Fig. 14: Rernandra angusbfo/re Maw.-vein ends with sub.spheroida1 sclerotracheo~os 
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Pternandra crasstcalyx Maxw. 

Figs. 15.-16 15 Transect~on show~ng p~tted sclerotracheords. and scleretds 

16 Veln ends w~th  termmat sclerotracheotds. 
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Figs. 17,-18: Pterrmn'dre cogniauxii Naye~vdn end8 with br(rchy end SChrotrscheoids. 
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FrgS. 19,-;M' fitermndra cor&x@ (Cogn.) Nayar-vein ends wlth sclerotracheords and scleretd ltke cells 


