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ABSTRACT

Taxonomic revision of the genus Paverra (Rubiaceae) in Indian sub-
continent results in recognition of 25 species and 8 extratypical varieties. 13
species and 6 varieties described earlier are reduced to synonyms, and 5 species
reduced to varietal rank. Two new combinations (P. indica var. glabrescens
(Kurz) Deb & Rout and P. minor (Hook.f.) Deb & Rout) have been published.
Dichotomous keys have been prepared for identification of taxa of all levels.
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Lritical notés on nomenclature, morpnoxoglcal characters eic. have been

provided after description of species wherever necessarv. Morphological
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characters have been studied thoroughly. Special attention has been given on
characters like indumentum, colleters, domatia, bacterial leaf-galls, pollen, seed
coat, corolla microcharacters etc. The anatomical characters (internode, node,
petiole and leaf) of P. indica have been studied. Information available in
literature on wood anatomy, chromosome numbers and pollen nuclear numbers

have been incorporated.

Morphology of indumentum and bacterial leaf-galls have been studied in
all taxa. Colleters have been studied in 28 taxa ; domatia found in 13 taxa.
Microcharacters of outer surface of corolla tube (8 taxa) and inner surface of
corolla lobes (19 taxa) have been studied under SEM in magnification up to
3200. Pollen morphology have been studied both in LM (27 taxa) and SEM
(16 taxa). Seed coat morphology has been studied in cross section under
compound microscope (13 taxa) and surface under SEM (10 taxa).

Of the species studied, 16 are distributed in India extending to adjoining
region, 3 in Myanmar, Bhutan and Bangladesh and 9 species in Sri Lanka.
P. indica is most widely distributed, almost throughout the country and extends
to its adjoining region ; P. birmahica is endemic to Myanmar ; six species are
endemic to Tamil Nadu (Nilgiri and Kuttalam hills), Kerala and Andhra Pradesh
and one species is distributed in Andaman and Nicobar Islands.

Date of receipt : 20/10/2000. Date of acceptance : 22/02/2001.
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INTRODUCTION received on loan from K, BM, E, and L,
supplemented by field study

The Rubiaceae is one of the largest
families of flowering plants comprising about
659 genera and 10,700 species (Robbrecht
1988 ; Deb & Rout 1991). More than three
fourth of its tribes are predominantly woody,
distributed in tropical and subtropical
regions ; only the Rubieae is concentrated in
temperate regions. There are 108 genera and
over 550 species in Indian Region.

Paverra L. is a large genus containing
more than 400 species (Willis 1973)
distributed in the tropical and subtropical
regions of Africa, Asia and Australia.
Bremekamp (1934) in his monographic study
of the genus described 42 species from Indian
subcontinent.(including Bangladesh, Bhutan,
Myanmar, Nepal and Sri Lanka).He did not
examine most of the specimens extant in
Indian herbaria. Moreover, many specimens
have since been collected from different parts
of India, which deserved an indepth study.
In view of these facts it was considered

necessarv to carrv out a taxonomic revision
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of the genus.

MATERIAL AND METHODS

?
"8
(¢
7]
[¢]
=
-
o
=]
o
8.
o
a
<
o
@
|l
o
=1
- o
o
o
o
7]
M (]
=9

Q
=
o~
€
w
G
E
(-
=
:
bt
12}
’g)
=¥
=
=
w
(@]
Q
=
[¢]
(' )
_4 n-
.-
=
[
I
(=
=
P:

lacedmae RA._______ PSS T « 3%

all, Iviyallllidl, Lchdl oIl
Lanka and Malaysna as extant in the herbaria
viz. ASSAM, BM, BSD, BSI, BSIS, CAL,
DD, E, K, L, LWG, MH and PBL and those

Flower buds, trichomes, colleters, pollen
grains and fruits were collected either from
herbarium specimens or from fresh
collections, for morphological, palynological
and seed coat studies.

The type specimens/isotypes of 39 taxa
(as per Bremekamp 1934) have been studied
on loan from BM, E, K, L and photographed
and deposited at CAL. In 7 taxa, the types
are present at K, but the photographs are
extant at CAL, which were consulted. The
microfisches of Wallichian herbarium at K
(K-W) (IDC No. 638, 639) and de Candolle
herbarium in G-DC (IDC No. 708) present
at CAL were also consulted. Isotypes of 7
taxa present at CAL were discovered in
course of the present investigation. Acronyms
of the herbaria (as per Holmgren et al. 1981)
consulted are used in citation of specimens.

Conventional herbarium methods
cu nﬂv in use for the taxonomic revisions

have been followed. Protologues and original
literature relating to the names, descriptions
and typification of taxa have been consulted.
Type specimens have been examined in most
of the cases. In the event of non-availability
of original type specimens, photographs and
microfisches have been consulted.
Morphological characters of every specimen
have been critically examined and variation

of every specimen has been checked and
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unidentified specimens have been properly
identified. Taxonomic ranks and

nomenclature of taxa of all levels have been
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have been given wherever necessary. The
morphological characters of taxonomic
importance of taxa have been illustrated.

All available recent floras, journals and
other related literature have been consulted.
The treatment of taxa by different workers
are cited chronologically just after the
protologue reference. The types of correct
names, synonyms or basionyms which were
examined are cited.

Dichotomous keys have been prepared
for identifications of taxa of all levels.

Uescnpuons and identifications of taxa have
been worked out after proper determination
and examination of all the specimens of the
taxa concerned and scrutiny of literature on
them. The name of places of collection have
been traced out as far as possible and plotted
On maps and accordingly grouped in the list
of herbarium specimens examined. An
altitudinal distribution is also prepared.
Metric system has been used in measurement
and altitude. Data on colour of flowers and
fruits, flowering and fruiting time, ecology,
altitude, uses etc., of the specimens have been
collected from the literature or collector's
observation (field note). Notes regarding
some points of taxonomic or other interest

from herbar1um spemmens to water and
allowed to soak for 4-5 hours or over night
and then boiled in water and dissected. To
study embryo and albumen, the seeds were
kept in water for 24 hours and then boiled to
make it soft. Then it was dissected and
studied. During measurement, the length of
leaves included the petiole length.

Anatomy : For anatomical studies of
mternoaes noaes, peuole and Ieaf, tresh
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ountca u:mpora.my and
observed under a ¢ ompound microscope.

Trichomes and colleters : Trichomes of
stem, leaf surfaces and parts of inflorescence
were scrapped off by a blade on a slide,
soaked in water and stained with safranine
and temporarily mounted in glycerine. Those
from inside of corolla tube were separated
with the help of a needle from the dissected
corolla and prepared in the same way. The
trichomes present on the adaxial surface of
stipules were observed with colleters.

Colleters were stuided microscopically.



These were scarpped off the inside of stipules
and calyx on a slide and mounted in the same
procedure as for trichomes. Both colleters and

trichomes were abserved under a comnound
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microscope equipped with an occular
micrometer and drawn using camera lucida.

Domatia : Domatia were observed in

sediment was washed with glacial acetic acid
and centrifuged. Then it was treated with
freshly prepared acetolysis mixture (9 parts

acetic anhvdride and 1 part Conc. sulphuric
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acid). Then the tubes containing acetolysis
mixture was heated on a water bath from 70°C
to boiling point. The dispersion was then

surface view under binocular Olympus
dissecting microscope (20X), SEM and in
cross section under low magnification using
a compound microscope.

Bacterial leaf-galls : Bacterial leaf-galls
were observed in surface view under
binocular dissecting microscope (20X).

Corolla : The microcharacters on the
outer surface of corolla tube and inner surface
of corolla lobes were studied with the SEM
under magnification up to 3200 from dried

untreated herbarium material.

Study of Pollen : For light microscopic
studies of polien, the permanent siides were
prepared by acetolysis method (Erdtman
1952). The mature flower buds were collected
from herbarium specimens and kept in
centrifuge tubes containing 60% alcohol and
allowed to soak for 24 hours. Then the soaked
material was gently crushed with a glass rod
to release the pollen grains from the closed
anthers. Then the crushed material was sieved
through a brush wire mesh. The pollen
containing alcohol was collected in centrifuge
tube and centrifuged. Then the pollen

trifuged and the sediment was first washed
CCIIU LT ugcu al
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water, each time followed by centrifugation.
The tube containing the sediments were kept
upside down on a filter paper to drain off
excess water. A small pellet of solidified
glycerine gelly was taken on the tip of a
needle and brought in contact with pollen
sediment. Then the gelly was transferred to a
slide and warmed on a hot plate to melt, the
pollen material in melted jelly was spread
evenly with the help of needle, a cover slip
placed on it and the space around the
glycerine gelly was sealed by melted wax.
The slides were prepared in duplicate,
observed under compound microscope; for
each taxon, at least 20 observations were
taken for measurement of P, E, aperture, exine
thickness etc. Then photographs were taken.

After completion of study, the slides were
deposited at CAL.
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For SEM study, unacetolysed pollen
materials were used. The pollen grains were
mounted on the stubs with double adhesive
tapes. The stubs were subjected to gold
coating in a sputter coater and then used in
Scanning Electron Microscope (P SEM 500).
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Seed Coat : Mature fruits were kept in
water for at least 24 hours to make it soft.
Then seeds were removed and treated with
10% HNO, for 24 hours to remove the outer
walls. To determine the three dimentional
structure of exotestal cells, both section and
seed coat peels were examined light
microscopically and correlated with SEM
observations because "descriptions given in
literature made from seed coat examined in
surface view only (LM or SEM) are often
inacurate or misleading. SEM-graphs offer
only additional information or sculpture
patterns of thickening if the outer cell wall is
withered or can be artificially removed"

(Robbrecht & Puff 1986).

For LM studies, the sections and seed
coat peels (unstained) were temporarily
mounted in glycerine and observed with the
help of compound microscope under
maghnification 10 x 10X. The drawings were
made using camera lucida.

For SEM observations, the seed coats
were dried in different grades of alcohol and
then mounted on stubs using double adhesive
tapes, gold coated, observed in SEM (P SEM
500) and then photographed.

POSITION AND CONSTITUTION OF
THE TRIBE PAVETTEAE

B.C.J. Dumortier (1829) postulated the
tribe Pavetteae (Type : Pavetta L.), basing
on A. Richard's (1829) name Pavetees (as

"tribe"). A.P. de Candolle (1807) named the
tribe Coffeaceae (Coffeeae) (Type : Coffea
L.) and later on he (de Candolle 1830)
subdivided the tribe into 2 subtribes namely
Coffeeae and Cephaelideae, placing Pavetta
in subtribe Coffeeae. This treatment was
followed by A. Richard (1830), G. Don
(1834), Wight & Arnott (1834), Lindley
(1836) and Sonder (1894).

The name Ixoreae was postulated by
Bentham (1849) as subtribe, which was
followed by Grisebach (1861). A. Gray
(1858) treated it as a tribe. J. D. Hooker
(1873) divided de Candolle's Coffeeae into 3
tribes, Ixoreae being one of them. PAVETTA,
Ixora, CorreA and some other genera were
included in tribe Ixoreae. This treatment was
followed by Hiern (1877), K. Schumann
(1891), Hutchinson & Dalziel (1931),
Verdcourt (1958), Bremekamp (1966).

The correct name for the tribe Ixoreae
(including Coffea) in the circumscriptions of
J.D. Hooker (1873), K. Schumann (1891),
Verdcourt (1958) and Bremekamp (1966) is
Coffeeae s.1. Darwin (1976) rejected the name
Ixoreae as a tribe as this name is invalid (as
per International Code of Botanical
Nomenclature) because it included PAVETTA
and Correa which were published earlier as
type genera of their own tribes. He did not
mention any tribe name of Ixora but indicated
the subfam. Ixoroideae Rafinsque (1820) as
valid but mentioned tribe Coffeeae for Coffea
and Pavetteae for Pavetta.



Robbrecht (1984) revived the name
Pavetteae A. Rich. ex Dumortier (1829) and

proposed to include in it, all the genera of
0ae-C .

offeae com
Bremekamp (1834) as natural one] including
Leptactina and Dictiandra (excluding Coffea
which belong to Coffeeae s.s.). Robbrecht &
ridso 084 )inctuded another genu
ladoceras Bremek. (due to absence of
ixoroid pollen mechanism, Bremekamp
denied its position either in Ixoreae (Coffeeae
s.l.) or in Gardenieae) in PAVETTA near
TARENNA, .considering its monopodial
architecture and terminal inflorescence,
flower morphology, placentation, pollen, fruit
and seed coat characters. Bridson &
Robbrecht (1985) and Robbrecht & Puff
(1986) discussed in detail about the
delimitation of Pavetteae and included in it
altogether 13 genera, distinguishing in two
major groups : genera related to Ixora
(VERSTEEGIA, IXORA, CAPTAINCOOKIA,
Myonma, DoRrICERA, RUTIDEA and NICHALLEA)
and genera related to TARENNA (LEPTACTINA,
DicTiIANDRA, PAVETTA, TARENNA, TENNANTIA
and CLADOCERAS) which may deserve
subtribal status.

Robbrecht (1988) added 4 more genera
(CoLeacTiNA, Durerrea, HitoAa and
PACHYSTYLUs) raising the total number of
Homollea, Homolliella, Paracephaelis and
Schizenterospermum. He characterized the
tribe Pavetteae as "Shrubs, rarely climbing
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or geofrutescent. Stipules interpetioler, entire,
(fimbriate in Rutidea ssp.). Raphides absent.
Inflorescence mostly terminal, corolla lobes

cantartad ta laft Ovarv V(N _lacsnlar aac
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fleshy. Seeds 1-numerous per locule,
frequently with adaxial excavation. Exotestal
cells sometimes parenchyma-like, mostly
Wi l"‘..'ll‘-" .".'
Embryo radicle inferior or latetral. Stylar
polien presentation present. Pollen grains
3- 4(-5)-colporate."

In India, the tribe Pavetteae is
represented by three genera : IXORA, PAVETTA
and TARENNA. These can be distinguished as
per following key.

KEY TO THE GENERA

longer) ; ovules many (rarely 2 or

1) in each Jocule TARENNA

la. Flowers 4-merous ; corolla tube
slender, two times or longer
than lobes, ovules 1 in each
locule 2

2. Bacterial leaf-galls common
(rarely absent) ; bracts
stipulary, membranous, sheath-
ing at lower cyme branches ;
style twice as long as the corolla
tube ; stigma entire, rarely

notched PAVETTA
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foliar, coriaceous at lower cyme
branches ; style as long as or slightly
longer than corolla tube ; stigma

two lobed Ixora

HISTORY OF THE GENERA

PaverTa L. AND [X0RA L.

The genus PAveTTA L. was published for
the first time by Rheede (1685) as "Pavetta
Jeu Malleamothe". Burman (1737) described
it as "Sambucus humilis zeylanica Pawatha
zeylanensibus". Linnaeus (1747) published it
as PAVETTA, and in 1753 (Species Plantarum)
he described it unispecific (P. indica). The
genus PAVETTA was also described in fifth
edition of his Genera Plantarum (Linnaeus
1754).

Ixora L. was published for the first time
by Rheede (1679) in Hortus Indicus
Malabaricus as Schetti (2 : 17,t. 13) and Bem
Schetti (2 : 19, t. 14). Plukenet (1696) named
the plant as Jasminum indicum. Burman
(1737) proposed the name Jasminum flore
tetrapetalo. Rumphius (1743) named it as
Flamma sylvarum. Linnaeus (1747) named
it as Ixora. Then, in Species Plantarum
(Linnaeus 1753) and Genera Plantarum ed. 5
(Linnaeus 1754), two species of the genus
were described (I. coccinea and 1. alba). He
cited Scherti Rheede and the names proposed
by Plukenet (I.c.) and Burman (l.c.) as
synonyms under I. coccinea and Bem Schetti
Rheede as synonym under 1. alba. Adanson
(1763) named the plant as Schetti following
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cited Jasminum of Plukenet (I.c.), Burman
(l.c.) and Ixora L. as the synonyms.

Linnaeus (1753, 1754) did not indicate
the distinguishing characteristics of calyx,
corolla lobes and anthers in descriptions of
PaverTa and IxorAa. However, the differences
in the form of style was shown. In PAVETTA,
the upper part of style is mentioned as "stigma
crassiusculum" and that of IxoRA as "stigma
bifidum". This difference in the form of
stigma is the principal diagnostic difference
between the two allied genera. The
description of fruits and seeds in Genera
Plantarum (Linnaeus 1754) : "Bacca
subrotunda unilocularis" in both the genera,
"Sem. unicum, subrotundum, cartilagineum"
in PAverTA and "quattuor hinc convexa, inde
angulata” in Ixora were wrong. In seventh
edition of Genera Plantarum (Reichard 1778),
a correct description of seed of PAVETTA is
given "Sem. bina, hinc convexa,
cartilaginea". Gaertner (1788) described the
fruits and seeds of both the genera correctly.
Schreber (1789), Haenke (1791), Richard
(1829), Sprengel (1830) and de Candolle
(1830) followed these descriptions.

Jacquine (1763) established the genus
SIDEROXYLOIDES as monotypic (S. ferrum).
Schreber (1789) described the genus
SIDERODENDRUM basing on SIDEROXYLOIDES
Jacq. which was cited as synonym.

Houttuyn (1777) described CRINITA as a
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monotypic genus (C. capensis) from south
Africa, distinguishing it from PAVETTA in

greater lppafh of pnlvy lobes. Linneus f,
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(1781) treated this plant as P. caffra as the
second species of PAVETTA. Bremekamp

NUWSe adaiiiivine

P. capensis (Houtt.) Bremek.

Lamarck (1789) described 5 species of
IxorAa L. Jussieu (1791) in his Genera

Plantarum included both PAVETTA and Ix0ORA.
Vahl ( 1794) described 4 species of PAVETTA

(D_ olabra P. alba, P. villosa and P
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longiflora). He described 1. parviflora as a
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(1797) described Pavetta pentandra, which
was later on found to be synonym of
Pelicouria domingensis (Jacq.) DC.
Willdenow (1798) treated P. glabra Vahl as
asynonym of P. indica L. and included other
four species.

Lamarck (1791) did not recognize
PAVETTA as distinct genus and referred
P. malca L.to IX()KA Poiret ( \1613) IOllOWC(l
this view and transferred all known species
of PAVETTA to IxorA and added a new species
of his own. Roxburgh (1814, 1820, 1832),
Bentham (1867) and Kurz (1877 a,b)
followed Lamarck's view of treating PAVETTA
as a synonym of Ixora. Baillon (1880),
Kuntze (1891) and Castillo (1897) included
other genera (including PAVETTA) with IXORA.
Blume (1826), Richard (1829), Korthals
(1851) and Miquel (1856, 1860) came to the
same conclusion but in contradiction with

BOTANICAL SURVEY OF INDIA

[Vol. 41
Lamarck, used the name PAVETTA for the

combined genus.

Persoon (1805) included 6 species of
PAVETTA : P. amplexicaulis, P. indica

P. longlﬂoram P. caﬁra and P. pentandra.

A.P. de Candole (1807) described the genus
Baconia as monotypic (B. corymbosa). Poiret
(1808) called the same plant as Verulamia,
the name was proposed by de Candolle who
wished to dedicate it to the memory of Lord

Rarana nf Vernlam and the name was
AT AWV LIINVY VA ¥V WA WUiliil SaiinNa Viiw 1B YV Q0

apparently used while reading the paper in

tha inctitinta Rairnnra Aiffare fram Davunmrra
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in bearded corolla throat and shortness of
corolla tube and from IXORA in entire or
shortly bilobate style.

1\ IO I o |
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Rump ( 1743) as Ixora longifolia Smith, but
it was later on identified as Ixora fulgens
Roxb. (1820). Roxburgh (1814, 1820, 1832)
treated 18 species of the genus Ixora.
(inciuding 2 species of PAVETTA : P. indica
and P. tomentosa as I. pavetta and
L. tomentosa respectively). He described 15
new species of IXoRA. Roemer & Schultes
(1818) included 5 species of PAVETTA. Jack
(1820) described Ixora pendula as a new
species. Roth (1821) treated 2 species of
IxorA (l.obovata and 1. undulata) and 4
species of PAverta. Moon (1821) reported
P. indica from Sri Lanka. Blume (1826)
published 3 new species under PAVETTA :
P. javanica Bl. [Ixora javanica (Bl.) DC.},



P. incarnata and P. salicifolia.

Richard (1829) mentioned the terminal
position of inflorescence and introduced for
the first time, the aestivation of corolla which
was accepted in the classification of the
family Rubiaceae by J.D. Hooker (1873),
Baillon (1880) and Schumann (1891). He
described the flower as tetra-or pentamerous
for which he included with PAVETTA, so many

species belonging either to TARENNA,

PYVvave TVIViimiiin wasssws <~

ENTEROSPERMUM, RUTIDEA or NEMATOSTYLIS.

Candolle (1830) treated PaverTA and
Baconia as two distinct genera. He
recognized the diagnostic value of the style
and described it using correct terminology.
He considered white colour of the flower as
an important character which led him to
include several white flowered species of
IxorA, TARENNA, CANTHIUM, NEMATOSTYLIS,
ENTEROSPERMUM in PAVETTA. He (i.c.)
described the genus EUMACHIA as monotypic
[E. carnea (Foster) DC.] basing on Petesia
carnea Foster. He considered Siderodendrum

Schr. as a distinct genus and included in it, 2
Az Uahl (C fnrrum T.am

.
Qransa
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SPCCICS @ alll,,
8. ferrum Jacq.) and ultzﬂorum A. Rich.
He described 34 species of Ixora L.

G. Don (1834) described 32 species of
Paverra including 6 species from India. Two
new species P. brunonis and P. naucleiflora
were described from India and Burma
respectively. He described 43 species of
Ixora including 12 new sepcies. Wight &

Arnott (1834) described 6 species of PAVETTA
from India including a new species
P. hispidula Wt. & Amn. and 17 species of
Ixora including 2 new species. Rafinsque
(1838) established the genus BEMSETIA on the
basis of B. paniculata which is a synonym of
Ixora barbata Roxb.

Walpers (1843, 1848-9, 1851-2) treated
38 species of IxOrA, 9 species of .PAVETTA
from India and some other species from
Africa and Australia. He treated BAcCoNIA
DC.,EumacHia DC., Siderodendrum Schreb.
as distinct genera. He included 2 species
under Siderodendrum : S. macrophyllum

Benth. and §. laxiflorum Benth.

J.D. Hooker & G. Bentham (1849) gave
an account of 5 species of PAVETTA from river
Niger of West Tropical Africa. Dalzell (1850,
1851) described P. siphonantha and
L. pedunculata as new species from India.
Miquel (1856) described 45 species under
PaverTa including species of IX0RA.

Montrozier (1860) described the genus

PANCHEZIA as mnnntvrnc (P. collina). 1. D
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Hooker (1864) described Baconia montana
as second species of the genus. Drury (1864)
gave an account of 7 species of PAVETTA from
India. Thwaites (1859) described 5 species
of PAVETTA (including 2 new species :
P. angustifolia and P. involucrata) and 5
species of Ixora (including 2 new species :
L. calycina and I. jucunda) from Sri Lanka
(Ceylon). Viellard (1865) established the
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genus  Charpentiera as monotypic  Triman (1888, 1894) gave an account of 7

(C. bracteata). Bremekamp (1934) identified
it as Ixora collina (Montr.) Beauv.

S. Kurz (1872) described 7 species of
Ixora from Burma and Andaman Islands. In

species of PAVETTA and 4 species of IXORA
from Sri Lanka.

K. Schumann (1891) mentioned a new
diagnostic character in PAVETTA that the bracts

1875, he described I. macrosiphon from
Andaman Islands. In 1877, he gave an
account of 26 species of Ixora including 3
species of PAVETTA from Myanmar and
Andaman Islands. He described 2 new
varieties under I. tomentosa Roxb. (P. indica
L. var. tomentosa) : var. roxburghii Kurz and
var. glabrescens Kurz.

J.D. Hooker (1873) treated
SIDERODENDRUM Schreb., SIDEROXYLOIDES
Jacq., PANcHEZIA Montr. and Eumachia DC.
as synonyms under Ixora L. and Baconia DC.
as synonym under Paverta L. Hiern (1877)
followed him and treated two species of
BAconiaA as  Pavetta baconia Hiern
(B. corymbosa DC.) and P. hookeriana Hiern
(B. montana Hook.f.). He included 25 species
of Paverra from Africa.

Brandis (1874) reported 4 species of
PAvETTA and Ixora from North West and
Central India. J. D. Hooker (1880) gave an

account of 10 enecies of PAvVETTA (mnlndmo
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4 new species) and 34 species of IXORA

(1nr']n(hno 3 new species) from Indian
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subcontinent. He reduced P. siphonantha
Dalz. and P. angustifolia Thw. to varieties
of P. hispidula Wt. & Arn. and P. tomentosa
Roxb. ex Sm. to a variety of P. indica L.

at the base of inflorescence are connate and
stipular (placed at right angels with the
branchlets), but in IX0Rra, it is free and foliar.
He treated CriniTa Houtt., Baconia DC.,
VaruLamia DC. ex Poir. and CHARPENTIERA
Viell. as synonmys of Paverta L. and
SIDERDENDRUM Schreb., SIDEROXYLOIDES Jacq.,
EumacHia DC. and PANcHEziA Montr. as
synonyms of Ixora L. He treated 6 species
of PAVeETTA including 3 from Indian
subcontinent. In 1899, he described a new
genus : EXECHOSTYLUS as monotypic
(E. flaviflora) for a West African plant.
Hutch. & Dalz. (1931) reduced it to a species
of PAVeTTA : P. flaviflorus (K. Schum.) Hutch.
& Dalz. Bremekamp (1934) treated it as a
synonym of Pavetta brachycalyx Hiern
(1877) and kept under subgenus BACONIA.

Talbot (1902) and Cooke (1904) reported
on the occurrence of 2 species of PAVETTA
from Bombay. Cooke (1904) described 7

species of IxorA from Maharashtra and
Karnataka. Duthie (1903) gave an account of

IGWRAGR, rvunv (A SVY )y 5 B wswaas

2 species of Paverra from Upper Gangetic

Dlaing DPrain (1002 ranartad 9 cnP(‘ch n‘F
riains. rralll (1>v3) ICPOINCa 4 Spesivs

Paverta and 7 species of IXORA from
Bangladesh, West Bangal and Bihar. King
& Gamble (1905) gave an account of Ixora
from Malay Peninsula, Myanmar and
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Andaman Islands. Brandis (1906) included
7 species of PAverTa and 30 species of IxORA
from India and Myanmar. Strachey (1906)
reported P. indica from Kumaon, Garhwal
and Tibet. Bourdillon (1908), Rama Rao
(1914) and Fyson (1932) reported on the
occurrence of Paverrra and Ixora from South
India and Haines (1910, 1916, 1922) reported
from Bihar, Orissa and Madhya Pradesh.

Craib (1914) described a new species and
a new variety : Ixora meeboldii and var.
oblonga from Myanmar. R.S. Hole (1919 a,b)
described Ixora butterwickii from Burma as
a new species. Gamble (1920) described 3
new species of IxorRAa : I. lawsonii,
1. monticola and I. saulieri from South India.
In 1921, he described 17 species of Ixora and
6 species of Paverta from South India.
Parkinson (1923) gave an account of 4 species

of Ixora from Andaman Islands. Ridley

(] Aagneilad D& anaria nf TvnDA anr] ﬁ
‘I"'J} VUCOVLI11IVUCU LJ DPDUIUD Vi LAaVvRNA

species of Paverta from Malay Peninsula,
including some species from Indian
subcontinent. Issac (1927) reported P. indica
from Western India. Osmaston (1927) gave
an account of 2 species of PAVETTA from
Kumaon. Craib (1932) described Ixora

parkinsoniana Craib as a new species from
Burma,

Bremekamp (1929) gave an account of
south African species of PAVETTA. In 1934 he
treated 343 species of Paverra including 42
species from Indian subcontinent, out of
Which, 29 species were of his own. He treated

\/KlNllA IlOUlL DALONIA U\, VERULAMIA Ub
ex Poiret and ExecunostyLus Schum. as
synonyms of PAVETTA L. The name CrINITA
was revived for one of the sections to which
P. capensis (Crinita capensis) belongs and
Baconia for one of the two subgenera :
Baconia (DC.) Bremek. In subsequent
publications (1936, 1937c, 1939a,b, 1948,
1953, 1956) , he described some new species
of PaverTa from Africa (the total number of
species increased to 406) and made some
modifications to the infrageneric
classifications of PAVETTA. In 1937c, he
raised the section DizyGooN to the rank of a
subgenus. In 1937a, he gave an account of
165 species of Ixora from Malayasia. Then,
he (Bremekamp 1937b) described 35 species
of IxorA from Myanmar and Andaman
Islands including 19 new species. In 1938,
he added 7 new species from Myanmar and

Assam. In 1959, he described 5 new species

nfFTvAan s fram TIndia nhrAntinan
L ll\ul\ﬂ Llulll ‘J‘ulall DUU\/UIIUHCIIL

TAXONOMIC POSITION OF THE GENUS
PAVETTA L.

Linnaeus (1753, 1754, 1756, 1759, 1762,
1764a,b, 1767) placed the genus PavETTA
under class IV Tetrandria Monogynia
Gleditsch (1764) placed it under class I
Petalostemones Tetranthereae. Murray
(1774, 1784, 1797), Gaertner (1788),
Schreber (1789), Haenke (1791), Swartz
(1797), Willdenow (1798), Turton (1820),
Persoon (1805), Hedwig (1806), Jolyclerc
(1810), Sprengel (1825, 1830), Roemer &
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Schultes (1818, 1827) followed Linnaeus.
Lamarck (1791) and Roxburg (1814, 1820,

not recognize PAVETTA as a distinct genus and
merged with IXORA.

[Vol. 41

In present investigation, the genus
PAvETTA is placed in tribe Pavetreae A. Rich

TAXONOMIC SIGNIFICANCE OF

MORPHOLOGICAL CHARACTERS
IVIVUINT X

A.L. de Jussieu (1791) named the family
Rubiaceae and placed PAVETTA in group VI,

11 ue l.ub 1H1ViIvCdl Pub

cularis dis p‘x“‘hs, stamina quatuor, folia
1Sp
rd

(1830), G. Don (1834), ngm & Arnott
(1834), Lindley (1836, 1846), Sonder (1894)
followed de Candolle. Endlicher (1838)
placed it under tribe PSYCHOTRIEAE, subtribe
Correeae. Lindley (1853) followed
Endlicher, but without distinguishing any

subtribe.

J.D. Hooker (1873) divided de
Candolle's tribe CoFrrEEAE into three tribes
IxoRreAE, PsYCHOTRIEAE and COUSSAREAE,
placing PAVETTA in tribe Ixoreae. Hiern
(1877), 1.D. Hooker (1880), K. Schumann
(1891), Hutchinson & Dalziel (1931),
Verdcourt (1958), Hepper & Keay (1958),
Bremekamp (1966) followed this.

Robbrecht (1984) changed the name of
tribe as Pavetteae A. Rich. ex Dumortier
(1829). Bridson & Robbrecht (1985),
Robbrecht & Puff (1986) and Robbrecht
(1988) placed the genus in this tribe.

s variable.

Nwren

Habit and habitat : The habit i

mvomcrata,r nauaet]tora h Drevz]tora var.
brevifiora, P. subcapitata, P. travancorica,
P. graciliflora etc.) are shrubs or trees, few
are undershurbs or shurbs (P. minor, P.
hispidula var. zeylanica), but P. birmahica,
P. crassicaulis, P. indica var. tomentosa etc.
are variable in their habit from undershurbs
to trees, reaching up to 10 m in height. P.
nemoralis and P. macraei are undershurbs.

Normally, they grow in dense evergreen
forests. P. indica and P. graciliflora grow
plain areas to high altitude. P. breviflora,
P. hispidula var. zeylanica, P. wightii etc.
grow as under growth in evergreen forests.

Stem : Normally the main stem bears
lateral branches. The stems are normally
stout, but slender in P. hohenackeri and
P. thwaitesii ; it is slender or stout in
P. gleniei. The stems are terete in most of the
species but subquadrangular in
P. involucrata, P. breviflora var. pubescens,
P. brunonis, P. crassicaulis etc.; terete or
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subquadrangular  in P. macraei,
P. birmachica etc. ; terete or flattened in
P. hispidula var. angustifolia, P. naucleiflora

At
CLC,

P. crassicaulis are useful taxonomically.

Leaves : The leaves are petiolate,

opposite, decussate. Ternate leaves occur

only in PaverTa sp. 1 (Roxburgh s.n. BM ).

tomentosa P macraei, P. birmachica etc,
glabrous or puberulous in P. minor,
P. hispidula var. zeylanica etc. The stem of
P. madrassica, P. gleniei, P. praeterita,
P. subcapitaraetc. are pubescent when young
but glabrous in age. Young stems are green
in colour, but become corky in age. The bark
is yellow in P. involucrata, P. brevifloraetc.
or brown in P. wightii. The stem of P.
8rassicaulis is provided with short conical
Outgrowths. Internodes are normally long, but
short in P. nemoralis and P. praeterita.

Taxonomic significance : Stem of
PAVETTA have little taxonomic significance.
Bremekamp (1934) considered corky nature
of stem (vegetative and flowering) as a
taxonomic character for distinguishing series
under sect. Pavettaster of the subgenuss
Pavera (Eupavetta Bremek.). It does not
Stand as a taxonomic character as the stems
are green when young, but become corky in
age. The green stems observed by
Bl'emekamp are probably at an early stage of
c}evelopment. However, slender stems of
F. thwaitesii, P. hohenackeri and short
conical outgrowths on the stems of

The size of leaves ranges from 2.5 to
20.5 cm in length and 0.5 to 12.0 cm in
breadth. The shape of lamina is variable. It is
elliptic (Fig.1 : f, k) in P. gleniei,
P. birmahica etc.; obovate (Fig.-1 : d,h) in
P. involucrata, P. graciliflora, P. crassicaulis
etc. ; oblong (Fig.1: e,g) in P. hispidula var.
zeylanica, P. praeterita etc. ; lanceolate (Fig.
1 :b.l)in P. indica var. glabrescens,
P. hispidula var. hispidula etc., linear (Fig. 1
:J) in P. hispidula var. angustifolia ; linear-
lanceolate (Fig. 1: j) in P. thwaitesii and
oblanceolate (Fig. 1 : a,c) in P. oblanceolata,
P. blanda, P. praeterita etc. P. indica is most
variable in shape of leaves containing elliptic,
obovate, oblanceolate or lanceolate leaves.

The apex may be rounded (P. blanda),
obtuse (P. involucrata, P. indica var. indica),
subacute (P. graciliflora), acute (P. hispidula
var. zeylanica, P, gleniei, P. praeterita etc.),
acuminate (P. hispidula var. hispidula & var.
angustifolia, P. indica var. glabrescens etc.)
or caudate (P. oblanceolata). The base may
be acute (P. gleniei, P. hispidula var.
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zeylanica & var. hispidula etc.), obtuse to
rounded (P. praeterita) or attenuated

....

The leaf bases are normally equal, but
unequal bases are also seen : frequently in
P. indica, P. subcapitata, P. naucleiflora,
P. hispidulg etc., but rarely in P. brunonis,
P. 8raciliflora, P. birmahica etc. or absent
inP. gleniei, P. crassicaulis etc. The unequal
bases are variable, even in the same specimen
among different leaves. So it is having no
taxonomic significance.

The margin of lamina is entire. In some
herbarium specimens it may be sometimes
revolute. Bremekamp (1929) considered the
Ievolute margin to be a generic feature. This
artificial characteristic is caused by the fact
that the cellulose cell wall of
collenchymatous cells in the leaf margin are
Saturated with water and when plant looses
Water during process of drying, the cell walls
shrink and the leaf margin rolls adaxially to

form a revolute margin (Herman ez al.
1986 b).

The texture of the lamina may be

subcoriaceoys (P. travancorica,
P. madrassica, P. birmahica etc.)

‘The surface of the leaf is glabrous in
P. indica var, indica, P. hispidula var.
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angustifolia, P. blanda, P. thwaitesii etc.;
pubescent only on the nerves beneath in
P. indica var. glabfescens ; ciliate on the

hane h 1n P o £] 321
D ‘ rcy T U

‘ . var.ciliolata;
puberulous beneath in P. wightii,
P. madrassica etc. ; tomentose beneath in
P. indica var. tomentosa and hispid in

P. hispidula var. hispidula.

The lamina contains bacterial leaf-galls
(bacterial nodules, frequently in all species
and domatia in some taxa are dealt separately.

Venation is unicostate reticulate. The
midrib is canaliculate to subcanaliculate
above and more prominent on the lower
surface of lamina. The lateral nerves are
alternate or subopposite, more prominent on
lower surface of lamina, slender, frequently
at 60° with the midrib but it is more spreading
(at ca 90° with midrib) in P. involucrata.

Leaves of all species are petiolate. The
size of petiole ranges from 0.2 to 0.5 ¢cm in
P. nemoralis ;0.3 to 1.0 cm in P. gleniei or
up to4.2 cmin P. indica var. glabrescens &
var. fomentosa, P. hohenackeri etc. Petioles
may be slender, P. subcapitata etc. It may be
glabrous in P. thwaitesii, P. blanda
P. hohen ulous i

nrl
CILAU N

. PO RN P M
» puvbciuious 111
P. madrassica, P.

etc.; pubescent in P, gleniei, P. subcapitata
etc.; hispid in P. hispidula var. hispidula or
hirsute in P. naucleiflora.

Herman er al. (1986 a) observed fully
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developed stomata in the adaxial protoderm
of the leaf primordia of South African Pavetta
spp. These early developing stomata, known
as precocious stomata have also been reported
from Pavetta ssp. by Zimmermann (1902),
) and Larsten & Horner (1976) ;

e b TIoL | P
1a spp. by Faver (1912), Lerst

Taxonomic significance : The leaves are
variable in shape in most of the species, but
P. hispidula var. angustifolia and P. thwaitesii
are distinguished from other varieties or

[Vol. 41

Rubiaceae than in all other woody
dictyledons" (Jacobs [.c.). De Wildman
(1938) enumerated African plants possessing
domatia. Out of 250 taxa, 165 are rubiaceous.
Lersten & Horner (1976) observed that
domatia are not common in PAVETTA

!

,
. FR 2.
—_—

o
c
=
o
&
)
.
o
<
—’

. T
natl

@)
(@]
¢]
c
—
L
[
o

\<l
7d
Q

. CI
cr
=t
a
&)
o
—-r

Re
o
c

(e
Ne gy

3

5 e
0
3
=1

(@]
C

[e N«
r
a 5§

[an g
-4
C
C

-

-3

L ]
(¢']
S
"
s
[¢]
o
ﬁ
2
5
o
%
3
[¢)
own
o
"+
&
=
o0
o

e
o
[
-

In the present study, three types of

species by linear or narrowly lanceolate
leaves along with some other characters.
Oblanceolate leaves, attenuated at base is the
characteristic feature of P. oblanceolata
(caudate-acuminate at apex) and P. blanda
(rounded at apex).

Domatia : Domatia are dome-shaped
cavities on the secondary nerve axils (also
sometimes in tertiary nerve axils) of under
surface of leaves. The mouth of domatia are
fringed with hairs. These sometimes serve as
shelter for small animals, e.g. acari ; so they
were called acaridomatia (Bremekamp 1934;
14). Jacobs (1966) describerd a domatium as
pit, a pocket, a hair tuft or variously
combined. Schumann (1891) referred these
structures as scrobiculae. "It is probable that
more taxa are provided with domitia in the

domatia ; tuft, pocket and pit (Robbrecht :
1987) have been observed in 13 species
(Table -1). Tuft domatia are common,
occuring in all 13 species ; pocket domatia
occur in two species (P. graciliflora and
P. indica var. tomentosa) and pit domatia
occur in one species (P. graciliflora) only.

Taxonomic significance : Accoriding to
Jacobs (1966), domatia may be of limited
taxonomic significance as a supporting
character. Steenis (1968) stated "This should,
however, not lead to the conclusion that the
constant occurrences of domatia is to be
regarded only as supporting character which
means that it should have less value than other
vegetative or generative character”

The domatia in PAVETTA spp. studied
have limited taxonomic significance. Many
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species (13 out of 25 : 52%) are characterized
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specimens do not contain domatia) and in five

by absence of domatia. P. graciliflora
contains all the three types of domatia
(Fig. 2 : a-c). Seven species have domatia of

ﬁ‘Pnnnnf occurrence and Aana ceneapriec (P

species (P. birmahica, P. breviflora var.
pubescens, P. crassicaulis, P. hispidula var.
zeylanica and P. praeterita), the domatia have
been observed in one specimen each

VULIVIIVL dllu ViV OpVvwivod (4 . edb S Y "t""'“‘ N ax

mmor) has occasional occurrence (many  (Table -2).
Table -1
Occurrence of Domatia types in PAVETTA species.
Name of ies Domatia types
Tuft Pocke Pit
I P. birmahica Bremek. +
2. P. breviflora DC. var. pubescens Biemek. +
3. P. crassicaulis Bremek. +
4. P. gardneri Bremek. +
5. P graciliflora Wall. ex Ridley + +
6. P. hispidula W. & A. var. zeylanica Hook.f. +
1. P.indical. var. glabrescens (Kurz) Deb & Rout
var. tomentosa (Roxb. ex Smith) Hook.f. +
8. P. madrassica Bremek. +
9. P.minor (Hook.f.) Deb & Rout +
10. p naucleiflora G. Don +
1. P. praeterita Bremek. +
12. p subcapitata Hook.f. +
13. " P. wightii Hookf. +
= Present
— = Absent
Table -2
Rare occurrence of tuft domatia in PAVETTA species.
Name of species imens bearin
L, P, birmahica Bremek. J.S. Gamble 115 K.
2. P. breviflora DC. var. pubescens Bremek. Bourne 2046 K.
3. P. crassicaulis Bremak. Stocks s.n. K.
4- P hn-nml I & A wnr spulanina Haok f Thaviasspoc £ D AN AT
. Vdl., LEYLUnitis 130UN: LAVVUUEDS LT, 194 AL

5.

P. praeterita Bremek.

R. Wight s.n. (Kew
Distrib. No. 1478) K.
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Fig. 2: a-c. Domatia occurring in P. graciliflora . (The domatia in secondary nerve axils and a cross-section
in the direction indicated by the arrow ) a. tuft-domatia (N.C. Nair 4531 ); b. pocket-domatia & c- pit-domatia (N.P.
Balakrishnan 667). d - t, Stipules of Pavetta sp. d -P. madrassica (Wight 1481); e. P. indica var tomentosa (M.A. Rau
10392) ; f. P. graciliflora (N.P. Balakrishnan 189); g. P. naucleiflora var. naucleiflora (Ba Pe 830 ) ;
h. P. subcapitata_(G.Mann s.n. ) :i. P. naucleiflora var. glabrituba (Griffith 2113); j. P. thwaitesii (R. Wight 1484) ;
k. P. hispidula var. zeylanica (N. C .Nair 69737 ) ; 1. P. crassicaulis (Stocks s.n. ); m. P. wightii (R \Wight sn.)
n. P. breviflora var. breviflora ( B.D.Sharma 39811); o. P. indica var. glabrescens, (King' s collector 394) ;
p. P. oblanceolata ( Beddome 3920) ; q , P. hohenackeri (Hohenackeri 1379) ; 1. P. breviflora var. pubescens (Sebastine
2699) ; 5. P. brunonis (P. Bhargava 56907) ; t. P. involucrata (Thwaites C.P. 428).

Scale lines: for a - ¢ equala 2 mm,for d - t equals 30 mm.
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Bacterial leaf-galls (Bacterial nodules):
Bacterial leaf-galls are swelling in the leaf
blades containing symbiotic bacterial
colonies in Rubiaceae (also known from
Myrsinaceae and Dioscoriaceae). These have
been variously termed by different authors,
such as : "bacterial nodules” (Georgevitch
1916, Bremekamp 1933, 1934, Lersten &
Horner 1976, Verdcourt 1976, Herman et al.
1986 b, 1987, Bridson & Verdcourt 1988),
"gaiies bacteriennes" (Petit 1962) and

"bacteriocidies” (N. Halle 1970). Robbrecht
(1988 : 51) rejected the term "Bacterial
nodules" for these structures, since it implies

a more or less globose shape and accepted
Q'a"Q (Vnofnr 101 D In Ruhiarana

hantarial
Je Ll INUvViIAvvaL, oacCicr wu

leaf- galls have been reported from more than
400 species belonging to three genera :
SERICANTHE, PAVETTA AND PSYCHOTRIA
(Robbrecht I.c.). Horner & Lersten (1972)
defined bacterial nodules as internal cavities
in the leaf lamina, open to the exterior by
Way of stomatal pores only in early stages of
nodule development. In PAVETTA, nodule
always opens to the adaxial leaf surface
(Faber 1911, Van Hove 1972, Lersten &
Horner 1976).

Hohnel (1881) discovered bacterial rods

from leaf nodules of Ardisia (Myrsinaceae),

but misinterpreted them as precipited protein.
Trimen (1894) described the bacterial
Nodules as "thickened worts” in the leaves
& Paverta indica, P. angustifolia,
P. involucrata and P. gleniei. Zimmermann
(1902) discovered the rods of becteria in

leaves of three species of PAvETTA and thus
discovered bacterial nodules. Von Faber
(1912, 1914) observed in 4 species of PAVETTA
and 1 species of PsYCHOTRIA that the bacteria
of the nodules are capable of fixing free
atmospheric nitrogen. Miehe (1911-1916)
isolated bacteria from leaf nodules of Ardisia
(Myrsinaceae). Boodle (1923), Humm
(1944), Schwarts (1959), Yamada (1954,
1960), Schaede (1962), Lange (1966),
Stewart (1966), Bond (1967), Scott (1969),
Becking (1970), Horner (1972) and Lersten
& Horner (1976) have reviewed bacterial leaf
nodules.

The bacteria enter the leaf through
stomata, usually described as "precocious
stomata" (developing earlier than the normal
stomata) (Zimmermann 1902, Von Faber
1912 ; Lersten & Horner 1967 ; Whitmoyer
& Horner 1970 ; Van Hove 1972). Then the
pore is sealed off by the cuticular growth. The
nodule is completely surrounded (except at
the stomatal pore) by one to three layers of
close fitting parenchyma cells, which isolate
it from the surrounding normal mesophyll
cells with thick primary wall and containing
chloroplast and starch (Zimmermann 1902).
Faber (1912) called them as "bacterial

tissueg":

A2V S

nnnnn (10&7Y ac
» Lersten & Horner (1>707/) as

“intrusive mesophyll" The inter cellular
spaces of these tissue are filled with rod
shaped bacteria. Zimmermann (1902)
observed rod shaped bacteria in four species
of PAVETTA. In P. indica, the rods were
noticeably larger ; 3-4 um in length.
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Whitmoyer & Horner (1970) examined
the nodules of all ages from Psychotria
unctata. The led leav i
size and age and grouped them into five
stages. On examination by light and electron

microscope, they found that the bacteria grow
cteria grow

[Vol. 41

(Faber 1912, Rao 1923, Ziegler 1958, Knosel
1962, Bettelheim et al. 1968 Yamada 1970,

Mpycobacterium rubeacearum from Pavetta
indica L.

up to stage II. In stage III both growing
(dividing) and degenerating bacteria are seen.

Than thic Adaganaratinm nnntinirac and Jm céaan
A LIVLL LD U g lidICl allULl CULILITIIUCS alid 1 Dldgc
X7 o Lierien - PR

r

Q

-

74

-

a

-

)
o~

19
change in colleter type from standard to
dendroid may reflect a change in colleter
secretion to a substance better suited for
supporting the bacteria. Lersten's (1975)
survey of colleters in 16 species of 111 genera
from all tribes reveals that only standard
collecters were found except 3 genera
(PAVETTA, PSYCHOTRIA AND TRICALYSIA) With
varying degree of dendroid collectors.
Dendroid collectors are therefore exceedingly
rare in the family except among nodulated
taxa, where they are the rule rather than
exception.

Histochemical staining of the colleter
secretion in the section of Psychotria
bacteriophila buds (Horner & Lersten 1968)
indicates that carbohydrates and proteins are
present.

Horner & Lersten (1972) reviewed the
literature pertaining to the nomenclature of
the bacteria. Five species of bacteria have
been isolated from seven species of PAVETTA

In isolated bacteria, Faber (1912), Rao
(1923) Gordon (1963), 11ver et al. (1963)
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amada (1972) gave a negative view. In
studying bacteria in leaves Grobbelaar ef al.
(1971) got a positive resuit (in support of N,
fixtation by bacteria) where as Bond (1959),
Lohr (1968), Becking (1971), Silver &
Astridge (1971) and Grobbelaar &
Groenwald (1974) got negative result.

Rao (1923), Humm (1944) and Baldrati
(1942) reported that the nodulated plants are
used as manure, probably because of the
notion that like legumes, they would provide
the soil with increased N, due to the presence
of bacteria. This assumption has not gained
sufficient support in tropical areas and is not
borne out by the nitrogen fixation studies.

Miehe (1913 b) believed that bacteria
produce some kind of stimulating substance
for normal growth of host plant. This view
was later on supported by Nemec (1932), De
Jongh (1938 b), Yamada (1960), Silver et al.
(1963), Becking (1971), La Motte & Lersten
(1972) and Rodrigues Pereira et al. (1972).
De Jongh (1938 b) and all subsequent workers
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Cytokinin may be the growth substance
which the bacteria supply the nodulated
Plants that have become totally dependent on
them through the course of their evolution.
Humm (1944), Edwards & La Motte (1975)
strongly implicate Cytokinins as the primary
growth substance supplied by the bacteria.

In the present study, bacterial leaf-galls
have been studied in 25 species. These are
circular in outline in all species, but rarely
the shape may elliptic or oblong. By union
of two or more galls the shape may be curved,
branched, dumbell-shaped or stellate, as in
P. indica var. indica. The size may be 0.3
1.5 mm across in circular, 0.5-2.0 x 0.3
1.5 mm in oblong galls. The galls are
normally associated with secondary or teriary
nerves, or nerves of higher order, but in rare
cases it may be associated with the midrib
(P. subcapitata). The galls have also been
observed rarely on the stems of P. indica var.
8labrescens (G. Panigrahi 9540 CAL !) and
embryo (both on cotyledons and radicle) of
P. gracilifiora (N. Bhargava 6595 CAL !)
and P. indica var.tomentosa (R. S. Rao 73737
CAL ),

indica. Laroer number of ealls have been

TLOYs ssweiaiU WA VS o

observed in glabrous leaves and smaller

these are absent and if present, it is very
difficult to observe, perhaps due to hairness.
Sometimes in hairy leaves, more hairs are
present on galls. In tomentose leaves
(P. subcapitata, P. indica var. tomentosa), the
nodules can be seen on keen observation.
Lersten & Horner (1976) observed galls in
very “less numbers of collections of
P. tomentosa (=P. indica var. tomentosa), but
in present study, these have been observed in
almost all specimens.

Taxonomic significance : The bacterial
leaf-galls in Indian species of PAVETTA have
no taxonomic value as various shapes of galls
are present in a single species, even in the
single leaf of a specimen. The number of galls
also varies from species to species or even in
the same specimen among different leaves.
So the galls can not be used for delimitation
of specific or infraspecific taxa.

Bacterial leaf-galls of PaverTa have
some taxonomic significance in the generic
level. Bremekamp (1933 : 271 ; 1934 : 15)
stated : "these nodules are useful in
determining African and Asiatic
bacteriophilous Rubiaceae of which no
flowers or fruits are available : if the latter
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is also a point of difference from allied genus

{Vol. 41

P. hispidula var. zeylanica ; triangular

IXORA.

Lersten & Horner (1976) reported that

1934 1936, 1937c, 1939a b, 1948, 1953
1956), 353 species (87%) have bacterial
nodutles. In subgenus Baconia, 11 species of
ser. Enodulosae and all 4 species of the
subgenus DizyGooN are nodule free. The ser.
Biseriales of subgenus BACONIA contain 12
species with linear nodules along the midrib.
Under subgenus PAvVETTA (Fupavetta
Bremek,) the sect. Graptophyllum includes
11 species with branched noduloes along the
midrib.

(Fig. 2 : m) in P. gleniei, P. macraei,
P. wightii etc. ; narrowly triangular (Fig. 2 :
qrs) in P. mvolucmta P. breviflora,

e base

but subulate above (Flg 2
P. oblanceolata ;, oblong-triangular (Fig. 2 :
s) in P. brunonis and aristate (Fig. 2 : g) in
P. naucleifiora.

: p) in

The apex is acute-acuminate in
P. involucrata, P. hohenackeri etc. ; cuspidate
in P. indica var. indica & var. tomentosa,
P. wightii etc. The abaxial surface is glabrous
in P. indica var. indica, P. thwaitesii,
P. blanda etc., puberulous in P. birmahica,

Stipules : The interpetiolar stipules of the

P. madrassica var. hispidula. The adaxial
surface contains colleters in all species which

Rubiaceae are considered to be the result of
fusion of four independent stipules from the
two opposite leaves (Sinnot & Bailey 1914 ;
Bierhorst 1971 ; Neubauer 1981).

The stipules are interpetiolar, usually in
a pair of 2, rarely 3 (in one species : PAVETTA
sp. 1), free or connate at base or along the
whole length, forming a tube around the stem.
These are persistent, but the upper part
becomes scarious and deciduous, the base
only remaining persistent in P. breviflora,
P. hohenackeri etc.

The stipules may be very small : 1.5
2.0 x 1.5 mm (P. thwaitesii) or large : 10 -
20 x 3-5 mm (P. involucrata). 1t is triangular
or ovate (Fig. 2 : j,k) in P. thwaitesii,

are described separately.

Taxonomic significance : Bremekamp
(1934) considered stipules as important
character (along with other characters) for
distinguishing series : Ser. Angustistipulae
(with narrowly triangular stipules) ; Ser.
Glomeratae (with triangular stipules) ; ser.
Scariostipulae (narrowly triangular stipiles
with scarious margin) and ser.; Nilagiricae
(long-triangular stipules) under sect.
Pavettaster of subgen. PAVETTA (Eupavetta
Bremek.).

The present study shows that the stipules
are useful for delimitation of species :
P. breviflora, P. involucrata, P. hohenackeri
etc. are distinguished by their narrowly
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triangular stipules are the characteristic
feature of P. oblanceolata and P. brunonis
respectively.

Calcium-oxalate crystals : Ixoroideae 1s
characterized by absence of Calcium-oxalate
crystals in the form of raphides with an
exception to Argocoffeopsis of the tribe
Gardenieae (Robbrecht 1988). However,
raphides have not been observed in Indian
Species of Paverta during present
investigation.

Trichomes : Rubiaceous trichomes are
unbranched, unicellular or uniseriate. The
only exceptions are T-shapped trichomes of
Coptosapelta and multiseriate trichomes in
inflorescence of Octodon setosum (pares &
Raut 1953). Glandular hairs are entirely
lacking. Verdcourt (1958 : 222-224)
distinguished two types of trichomes in
Rubiaceae viz. internal indumentum (indside
the corolla : on the tube inside, the stamens
and the style) and external indumentum (on
the all other plant organs). Robbrecht (1979:
254) recognized a third type of trichome
inside the stipules (intermingled with
collecters) in some TRICALYSIA species. These
are pluricellur with thin walls and septa
(where as the external indumentum in other
organs are pluricellular thick-walled and

Cylindrical). "The external indumentum o1 a
particular rubiaceous taxon is always
remarkably uniform ; all parts bear hairs of
the gam 1. i ~lv minar diversity
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and calyces are the only exceptions to this
since they are frequently thinwalled,
articulate when the rest of the indumentum
is composed of thick-walled cylindrical hairs"
(Robbrecht 1988 : 64). Lersten (1974 b : 133)
observed in PAVETTA spp. that trichomes
associated with collecters are two types viz.
large thin walled septate and non septate. The
latter type is the commonest one. Hermon et
al. (1986 b) studied nonglandular hairs on
both the adaxial and abaxial leaf surfaces of
South African PAVETTA ssp. The indumentum
consists of uni-and bicellular non gladular
hairs ; the bicellular hairs consists of a cell
and an acute terminal cell.

In the present study, trichomes have been
studied in 28 taxa. These can be classified
into three groups viz. internal indumentum,
external indumentum and trichomes
intermingled with collecters.

i) Internal indumentum : These may
occur as pilose inside the corolla tube in most
of the species (except P. breviflora in which
the corolla is completely glabrous), forming
a ring below the throat of corolla
(P. involucrata), pubescent at the throat of
corolla tube (P. gleniei, P. macraei,
P. thwaitesii etc.) or pubescent on the corolla
lobes inside (P. 'bl'anda, P. thwaitesii, P.
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Fig. 3: Paverta trichomes.: a h. external indumentum : a. P. hispidula var. angustifolia (Bernardi
14128 ) ; b. P. subcapitata (G. .Mann s.n.) ; c. P. macraei (J. Macrae 24) ; d. P. indica var . glabrescens (G. Wart

6802) ; . P gleniei ( G. Davidse et al 9093) ;{. P. naucleiflora var . glabrituba (Griffich s 1) ; 8. P. minor
(Hohenackeri 2426) ; h. P . indica var . glabrescens (G.Watt 11185). i & j. internal intumentum : i P. thwaitesii
(Thwaites C.P. 2611); j. P. macraei (J. Macrae 24). k - r. trichomes intermingled with colletors: k. 1. p. P. wightii
(C.E.C.Fischer 1560) ; m. P. praeterita (Subramanyam 3069) ; n. P. indica var .tomentosa (A. S . Rao 38739) ;0. P.

indica var. indica (K. Ramamurthy 13018) ; q. P. blanda (Thwaites C.P. 2456) ; 1. P. breviflora var. breviflora

(Begdome 3912).
Scale line equals 300 pm.
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internal indumentum of same type, except
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P. indica var. glabrescens etc. The basal cells

variation in length : from 272 pwm (P. indica
var. indica) to 1200 pwm (P. macraei).

ii) External indumentum : These may be
present almost in all parts, restricted to some
parts or absent. These are tomentose in
P. indica var. tomentosa, P. subcapitata,

P. brunonis etc. ; hispid in P. hispidula var.

h’cn'/’ll,ﬂ D neantorrt D
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macraet etc. ;
villous in P. gleniei, P. crassicaulis etc. ;
puberulous in P. wightii, P. minor,
P. hispidula var. zeylanica etc., pubescent in
P. indica var. glabrescens etc. The taxa
characterized by absence of external
indumentum are P. oblanceolata, P. indica
var. indica, P. breviflora var. breviflora, P.
involucrata, P. thwaitesii, P. hohenackerietc.

The size of hairs varies from 32 um to
912 um. Hairs of different plant parts are
normally different in size. Hairs on the
different plant parts are normally different in
8ize. Hairs on the nerves of leaf are normally
longer than those of the intercostal area.
Smallest hair (32 um) recorded in P. wightii
and largest (912 wm) in P. brunonis. Number
of cells varies from 1 to 15. Unicellular (along
With pluricellular) hairs occur in P. hispidula
var. zeylanica and P. subcapitata (Fig. 4 : b).
In P. brunonis, the number of cells increases
up to 15. The hairs are normally straight
(P. hispidula) or curved (P. indica var.
8labrescens). Apical cell is acute, straight
(Fig.3. a) in P. hispidula var. angustifolia,
P. minor ; or curved (Fig.3. c,d) in P. macrael,

are broad, the upper cells with parallel cell
walls (P. hispidula var. angustifolia,
P. macraei, P. indica var. glabrescens) or
abruptly taper with conical appearence (Fig.
3 :g) asin P. minor. In P. gleniei, the hair is
whip like due to very long and curved apical
cell (Fig. 3 : e). The outer wall is normally

smooth, but pitted in P. gleniei,
D samrsnlosflawr~s v aolahvituuhar and
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P. birmahica (Fig. 3 f.).

ili) Trichomes intermingled with
collectors : The trichomes of this category
are present inside stipules, bracts or calyces.
These may be plenty in P. macraei,
P. hispidula var. angustifolia etc., few in
P. gleniei, P. travancorica etc. or absent in
P. oblanceolata, P. thwaitesii etc. The colour
of these hairs is normally silky white, but
brown in some specimens of P. indica var.
glabrescens.

These trichomes are of two types :
pluricellular articulated and pluricellular
cylindrical. The latter type may be straight
or coiled. Pluricellular articulated type (Fig.
3 q,r) is found in only two species (P. blanda,
P. breviflora var. breviflora). Pluricellular
cylindrical straight type (Fig. 3 o,p) is the
common one, found in all species except
P. wightii and P. praeterita where some hairs
are of coiled type (Fig. 3 k,I,m) along with
normal straight ones. The number of cells
vary from 2 (P. indica var. indica) to 17
(P. minor). The cell walls are normally
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parallel and apical cell is acute or subacute,
but in P. indica var. tomentosa, the basal cells
are very broad and the upper ones are curved
abruptly (Fig. 3 n). Longest hair (2080 pum)
in P. gleniei and shortest (64 pm) in
P. naucleiflora var. glabrituba.

Lersten & Curtis (1977 : 130) observed
spiral wall thickenings in trichomes in the
shoot apices of Pavetta lasiopepsis and
cleared leaves of several taxa of Rosaceae and
Betulaceae. Herman et al. (1986b) observed
the same type of wall thickneings in the
trichomes of the adaxail leaf surface of
Pavetta capensis subsp. komghensis. This
type of wall thickenings were reported earlier
in the trichomes of seeds (Uphof 1962,
Kippist 1845 ; Schaffnit 1906 ; Ochon 1932;

[Vol. 41

Colleters : The colleters are non-
trichomatic pluricellular mucilarge secreting
structures inside stipules, bracteoles and
calyces in the Rubiaceae and other families
of Asteridae (Loganiaceae, Apocynaceae
etc.). These have been variously termed by
different authors, such as : "Drusenzotten”
(Solereder 1893), "Shaggy hairs” (Solereder
1908), "glandular shaggy hairs (Metcalfe &
Chalk 1950), "harzdecernierende drusen”
(Krause 1909), "Cerocystes" (F. Halle 1967),
"squamelles" (Ramaya & Bahadur 1968)
used the term "colleteren” (in english
"colleters" and the secretion he terms
"Blastocolla") is now generally used (Foster
1949 ; Uphof 1962 ; Esau 1965 ; Lersten 1974
a,b, 1975 ; Verdcourt 1976 ; Robbrecht 1978,
1979, 1988, Robbrecht & Puff 1986 ; Puff

Bremekamp 1944). However, this type of
wall thickenings have not been observed in
the present study. SEM study of trichomes
of under surface of leaf of P. indica var.
glabrescens and P. graciliflora shows that the
surface of trichomes is rough due to presence
of some outgrowths.

Taxonomic significance : Internal
indumentum and trichomes intermingled with
colleters are taxonomically less significant,
where as the external indumentum can be
useful in delimiting certain infraspecific taxa.
P. naucleiflora var. glabrituba and
P. breviflora var. ciliolata & var. pubescens
are distinguished from their typical varieties
based on the trichome characters along with
certain other characters.

1986 ; Rogers 1987 ; Herman et al. 1986a).

The presence of colleters on the stipules
covering the apical meristem is considered
to be a characteristic feature of the Rubiaceae
by Schumann (1891), Solereder (1908),
Humm (1944), Metcalfe & Chalk (1950),
Bremekamp (1957), Wunderlich (1971) and
Van Hove & Kagoyre (1974). Lersten &
Horner (1967), Horner & Lersten (1968) and
Lersten (1974a) described the collecters of
Psychotria spp. in detail. Krause (1909) and
Van Hove (1972) described those of
Gardenia and Neurosea respectively.

Lersten (1974a) examined collecters of
about half the species of PSycHOTRIA L. and
found that most species lacking bacterial
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nodules had standard colleters, where as most
species with bacterial nodules had dendroid
colleters. Other nodulated species had brush
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the symbiosis.

The rubiaceous colleters in most of the

like collecters. He speculated that such
conspicuous changes in colleter structure
should reflect some changes in secretory
Product, probably to a substance more
Capable of supporting nodule bacteria within

the closed apical chamber above the shoot
Spex.

Von Faber studied the colleter
morphology of PAVETTA ssp. as early as 1912,
Lersten (1974 b) studied colleter morphology
of 77 species of Paverra including 7 species
from India and Sri Lanka. Herman et al.
(1986a) observed the same in 16 species of
PAVETTA from south Africa. Lersten (1974

a,b) observed that in PSYCHOTRIA and PAVE’I‘I‘A
doand. .

Swiiul

oid or brushlike co

anl‘ nnnnn 1anf svndnl
PecCies with bacterial leaf nodul

(1975) survey of colleter types in the
Rubiaceae in vegetative buds of 116 species
of 111 genera representing all tribes (as per
Schumann 1891), correlated the association
of dendroid or brush like colleters with
nodulated species. Among the three genera
With bacterial nodules and dendroid or brush
like colleters (PaverTa, PsycHoBRIA and
TRICALYSIA the correlation is strongest. He
Tegarded that the nodule symbiosis in PAVETTA
is an early event. Van Hove & Kagoyre
(1974) on a survey of colleters (stipular
glands) in 20 species of PsycHOTRIA and
TRricALYSIA rejected the hypothesis that
dendroid colleters are neccessary to sustain

genera are cylindrical to some what conical,
consisting of an axis of elongated cells
covered by palisade like epidermis. Lersten
(1974 a,b) called this as "standard" Apart
from this he described four other types of
modified colleters from PAVETTA, PSYCHOTRIA
and TricALYSIA, which are charaterized by
bacterial leaf galls. Robbrecht (1978, 1979,
1982, 1983, 1987., 1988) studies the colleter
morphology in many species of TRICALYSIA
and SErRICANTHE and could not agree with the
typology of Lersten (l.c.), but distinguished
between five defferent types of colleters viz.
dendroid, brush-like, feathery, wingled and
filiform colleters.

'r_>
‘:’.
-

demonstrated a very distinct cutlcle. This
observation corresponds with that of Krause
(1909), Von Faber (1912) and Uphof er al.
(1962). The colleters in the shoot apices of
plants are thought to secrete a mucilaginous
substance (Lubbock 1890, 1895, Groom
1893; Solereder 1908 ; Von Faber 1912 ;
Metcalfe & Chalk 1950 ; Esau 1960 ; Lersten
1974 a,b ; Fahn 1979). F. Halle (1967) gave
a survey of the investigation carried out to
determine the secretory mechanism and
chemical nature of colleter secretion in
Gardenia imperialis. The secreted substances
are of waxy nature (esters of higher fatty acids
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and higher alcohols). The biological
significance of colleter secretion is obviously
enhancing the meristematic tissues'
protection already offered by stipules or
calyces. In PAVETTA and genera with bacterial
leaf galls, the collecter secretion also plays
an important role in the symbiotic cycle.

In the present study, colleter morphology
has been studied in 28 taxa. The colleters are
few in numbers in 9 taxa (P. gleniei,
P. hispidula var. hispidula & var.
angustifolia, P. nemoralis, P. birmahica etc.)
occurring in single row at the base of the
stipules or bracts inside ; or in large numbers
in 17 taxa (P. macraei, P. hispidula var.
siphonantha, P. oblanceolata, P. involcrata
etc.) covering the entire inner (adaxial)
surface of the stipules, but in P. travancorica
and P. hispidula var. zeylanica, there may
be few to many colleters. In P. gracilifiora,
the colleters are observed inside the calyx.
These colleters are of same nature as found
inside stipules, bracts, but smaller in size.

Size of colleters in the taxa studied varies
as 176-1600 x 32-480 pm. The smallest
colleter (176 um) is present in P, indica var.
indica and largest (1600 pm) in
P. involucrata and P. travancorica. The
narrowest colleter (32 um) is observed in
P. indica var. glabrescens and broadest
(480 um) in P. oblanceolata.

The colleters may be distinctly stalked
or sessile. In some species, both types are
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found. The length of stalk varies from 32 um
to 448 pum. The largest stalk is found in
P. graciliflora.

Three types of colleters (as per Robbrecht
1988) are found viz. dendroid, feathery and
brush-like. Standard colleters are entirely
lacking. Dendroid colleters occur in 8 taxa
and feathery in 15 taxa. Brush-like colleters
mixed with feathery colleters occur in 3 taxa.
In P. hispidula var. hispidula, both dendroid
and feathery colleters are present and
P. travancorica, all the three types of colleters
are present.

Dendroid colleters with distint stalk (Fig.
4 a) are present in 4 taxa (P. breviflora var.
breviflora, P. graciliflora, P. indica var.
indica & var. tomentosa) ; sessile dendroid
colleters (Flg. 4 b) are present in 4 taxa
(P. gleniei, P. involucrata, P. wightii,
P. naucleiflora var. glabrituba) ; stalked
feathery colleters (Fig. 4c) are present in 6
taxa (P. hispidula var. siphonantha,
P. thwaitesii, P. subcapitata, P. naucleiflora
var. naucleiflora, P. brunonis, P. sp. 1.) ;
sessile feathery colleters (Fig. 5 d) are present
in 8 taxa (P. macraei, P. oblanceolata,
P. praeteriata, P. hispidula var. angustifolia,
P. nemoralis, P. hohenackeri, P. minor) and
both sessile and stalked feathery colleters in
one taxon ; P. hispidula var. zeylanica. Brush-
like colleters (mixed with feathery colleters)
with stalk (Fig. 4 f) are found in P. blanda ;
sessile in P. birmahica (Fig. 4e) and stalked
or sessile in P. crassicaulis. In P. hispidula,
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Fig. 4: Paveta - colleters.: a & b. dendroid colleters : a. stalked dendroid colleters of P. graciliflora

(S. Kurzs n. ) : b. sessile dendroid colleter of P. involucrata (Thwaites C.P. 428 ). ¢ & d. feathery colleters : c. stalked

feathery colleter of P, blanda (Thwaites C .P. 2456) ; d. sessile feathery colleter of P. hispidula var. angustifolia

{Bemqrdi 14128). & & . brushlike colleters : €. sessile brushlike colleter of P. birmahica (Griffith 3010) ; f. stalked
lik= colleter of P, blanda (Thwaites C.P. 2456 ).

Scale line equals 300 pm.
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the colleters (dendroid or feathery) are always
stalked. In P. travancorica, the three types
of colleters found are sessile or stalked.
Lersten (1974 b) described the colleters of
P. thwaitesii as dendroid, but in present study,
it is found to be feathery.

N
>

taxa studied.

Taxonomic significance ; The occutrence
of colleters is an important criterion to define
the Gentianales (Wagenitz 1959) or to
include Theligonum in the Rubiaceae

(Wunderlich 1971). Petit (1954) redilimited.

(Vol. 41

feathery and dendroid colleters. In ser.
Angustistipulae, three types of colleters are
present. In ser. Brevisepalae, two species
(P. thwaitesii and P. nemoralis) are
characterized by feathery colleters whereas
P blanda contain both feathery and brush-

11

with Ieamery colleters.
Evolutionary trends : "Large number of
COUC[CI'S, more or less COVCI'IIIg the entire
inside of the stipules (in many Gardenieae)
is perhaps the primitive condition”
(Robbrecht & Puff 1986). Lersten (1974 a)

treated standard colleters as primitive, from

Pseudomussaenda against Mussaenda on the
basis of colleter position on the calyx.
Robbredth (1979, 1982, 1983, 1987)
confirmed the subgenera and sections of
Tricalysia on the basis of different colleter

types.

In the present study, different colleters
distributed in various series of section
Pavettaster under subg. PAVETTA (Eupavetta
Bremek.) (as per Bremekamp 1934) are as
follows :

Ser. Angustisepalae, Glomeratae,
Longisepalae are characterised by dendroid
colleters. In ser. Carinatae, 7 taxa are
characterized by feathery colleters whereas
P. hispidula var. hispidula contains both

which the other forms (dendroid, brush-like
etc.) have been derived. So, dendroid colleters
are treated here as primitive from which the
other forms (dendroid, brush-like etc.) have
been derived. Standard colleters are
completely absent in the taxa studied. So,
dendroid colleters are treated here as
primitive colleters (Angustisepalae,
Glomeratae, Longisepale and Vagae) are thus
primitive. Those predominated by feathery
colleters (Carinate, Brevisepalae, Vestitae
and Scariostipulae) are advanced and the ser.
Griseipedae, with both brush-like and
feathery colleters is intermediate.

Inflorescence : Inflorescence in PAVETTA
ssp. is mostly terminal, trichotomously
branched, loose, compact corymbose or
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subcapitate cymes. Axillary inflorescence
(Fig. 6 : 8,10) is present in 3 species

(P. gleni.er P. travancorica, P. sp. 1\ Onlv
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one specimen of P. hispidula var. angustifolia
(Simpsons 9727 BM :) bears axillary
inflorescence.

The peduncle varies from short to long
_01' may be absent so that the inflorescence
becomes sessile. Terminal loosely corymbose
Cymes with long peduncles up to 5.5 cm is
found in P. crassicaulis, P. brunonis,
P. hohenackeri etc., where as sessile or
subsessile cyme is present in large number
of taxa (P. hispidula var. zeylanica,

may be coinpact corymbose (Fig. 5 : 5) in
P. breviflora, P. nemoralis etc., subcapitate
(Fig. 5:6,9) in P. subcapitata, P. involucrata
and P. glomerata.

The number of flowers per inflorescence
varies frem 8 to 150 or more. Species with
few flowerd cymes are P. thwaitesii (9-50
flowers), P. madrassica (9-20 flowers),
P. hispidylq var. angustifolia (8-22 flowers),
P.  hohenackeri (15-36 flowers).
P. oblanceolatq (30-40 flowers). Species with
many flowered cymes are P. indica,

wsed

D
' Wightii, P. brunonis, P. breviflora etc.

The inflorescence may be glabrous
(P: b"ewﬂora var. breviflora, P. thwaitesii,

P.blond, D 171 1oen D
4, ovLarniceoiuia, 1 .

g
€Lc.), puberulous (P. minor, P. wightii etc.)
pubescent (P. indic

MIeiwely,
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(P. hispidula var. hispidula) or tomentose
(P. indica var. tomentosa).

Taxonomic significance : Bremekamp
(1934) considered axillary inflorescence as
taxonomic character (along with other
characters) is describing two series of section
Pavettaster under subgenus Pavetta viz. ser.
Angustisepalae and ser. Angustistipulae. He
also described the inflorescence of
P. madrassica as "aliquae axillares", but it is
found to be terminal.

In the present study, the inflorescence is
useful in delimitation of species. Axillary

P. gleniei, P. travancorica and P. sp. 1., but
terminal in other speciers. P. breviflora is
characterized by compact corymbose
cymes ; where as, P. subcapitata,
P. involucrata and P. glomerata are
characterized by subcapitate cymes.

Bracts : Bracts in PAVETTA are stipulary,
membranous, connate, sheathing at lower
cyme branches. Those on the upper cyme
branches are free. The size ranges from ca
3 X2 mm (P. madrassica) to 8-13x 7-15 mm
(P. involucrata). The shape is mostly
triangular or ovate-triangular, but
suborbicular in P. involucrata. The apex is
cuspidate in all species. The abaxial surface
is glabrous in P. travancorica, P.
blanceolata, P. involucrata, P. thwaitesii
etc. puberulous in P. madrassica.
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Fig. 5: Pavetta Inflorescences. 1. P. hispidula var . zeylanica (Fischer 2800 ) ; 2. P. graciliflora (N.P.
Balakrishnan 5161) ; 3. P. birmahica (A. Huk s.n. ) ; 4. P. thwaitesii (Thwaites C.P. 2611) ; 5. P. breviflora var.
breviflora (M.Gangopadhyay & D .C. Mondal 2470) ; 6. P. involucrata (Thwaites C.P .428) ;7. P. gleniei (Twaites
C.P.2815) ;8. P. travancorica (Bourne 530) ; 9. P. subcapitata (King's collector s.n.) 10. P. hispidula var. angustifolia
(Simposon 9727).

Scale line equals § cm.
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P. hlspzdula var. hispidula, P. gleniei etc. The
adaxial surface contains colleters and

$ame nature as found in stipules.

Taxonomic significance : Bracts in
PAVETTA are of less taxonomic significance
in specific or infraspecific level. However, it
iS important in generic level. The nature of
bract in PaverTa is one of the distinctions
from its most allied genus Ixora (In which
the bracts are foliar, coriaceous and free at
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P. indica var. glabrescens etc., tomentose i
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P. indica var. tomentosa, P. brunonis etc. and
hispid in P. hispidula var. hispidula,

trichomes (i i with colleters) of the  P. macraei etc.

Bracteoles at the base of hypanthium are
completely absent in PAVETTA which is one
of the characters of distinction from its most
allied genus Ixora. The flowers are
tetramerous.” Pentamerous species as
mentioned in some old literature are now
refferred to TARENNA. Bremekamp (1934)
observed some pentamerous flowers (mixed

lower cyme branches). Among the Indian
Species, the bracts of P. involucrata are
broader and suborbicular, which is one of the
distinctions from its allied species.

PSP Y PPN

F zuwerea
sessile or pedicellate, bracteolate or
ebracteolata, bisexual, tetramerous,
actinomorphic, with gamosepalous calyx,
gamopetalous corolla, epipetalous stamens.
bicarpellary inferior ovary, long style with
slender undivided or notched (rarely two
lobed) stigma and annual epigynous disk.
Sessile or subsessile flowers are present in
three species : P. subcapitata, P. involucrata
ad P, glomerata with subcapitate
inflorescence. The other species have
Pedicellate flowers. The pedicels vary from
0.5 mm (P. nemoralis) to 20 mm
(P. hohenackeri) in length. The pedicels are
glabrous in P. oblanceolata, P. hohenackeri,
P. thwaitesii etc., puberulous in P. wightii,
P. minor etc. - pubescent in P. birmahica,

- Flowers of PAVETT

with normal tetramerous ones in the same
inflorescence) in specimen : Thwaites C.P.
2815a (K !), of Pavetta gleniei is verified.

The radial symmetry (actinomorphy) of

Hypanthium : Hypanthium is almost
completely fused with the ovary wall. It
ranges from ca 0.8 x 0.7 mm (P. birmahica)
to ca 2x 2 mm (P. involucrata). The shape is
obovoid in P. gleniei, P. blanda,
P. involucrata etc. or subglobose in
P. gardneri, P. graciliflora etc.

The hairiness of hypanthium varies
considerably. It is glabrous in P. indica var.
indica, P. thwaitesii, P. blanda etc.,
puberulous in P. wightii, P. minor etc.,
pubescentin P. indica var. glabrescens efc. ;
tomentose in P. indica var. tomentosa,
P. birmahica, P. subcapitata etc., hispid in
P. hispidula var. hispidula, P. praeterita,
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P. macraei etc. and villous in P. naucleiflora
var. naucleiflora and var. glabrituba,

[Vol. 41

(P. graciliflora) to 2.5-5.0 x 0.2-0.3 mm
(P. gleniei). The shape is dentate (Fig. 6 a,b)

P. gleniei etc.

Calyx : The term calyx is used here for
the structure placed'above the hypanthium.
It consists of a distinct tube (called the calyx
tube) and 4 distinct lobes. Small and reduced

al

)
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lobes interstitial between four norm
are seen only in P. macraei (Fig. 6 n

1~kna
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The calyx tube ranges from 0.5 x
0.7 mm (P. madrassica) to 2 X 3 mm
(P. macraei, P. gardneri). It is broader above
in P. hohenackeri, P. naucleiflora,
P. subcapitata etc. ; cupular in P. indica var.
indica, P. graciliflora etc., campanulate in
P. gardneri, P. macraei, P. involucrata etc.
The outer surface of the limb tube is glabrous
in P. indica var. indica, P. thwaitesii,
P. hohenackeri etc.; puberulous in P. wightii,
P. hispidula var. zeylanica, P. minor etc.;

nubescent in P, subcapitata P. indica var.
ruuvvvv;;t ARA & o Uwuv“’,'.“’“ A v FIVHVWW

glabrescens etc.; hispid in P. hispidula var.
hispidula, P. gardneri etc. and hirsute in
P nauueum‘r‘a, P. gtemel etc. The inner
surface is normally glabrous but pubescent

in P. graciliflora and P. praeterita.

Calyx is deciduous in most of the
species, but persistent in fruits of P. gleniei,
P. involucrata. P. madrassica, P. crassicaulis
etc.

Calyx lobes are variable in size, shape
and hairiness. The size varies 0.2 X 0.2 mm

in P. graciliflora. P. indica var. indica etc.;
triangular (Fig. 6 : f,g) in P. indica var.
glabrescens, P. hispidula etc.; narrowly
triangular (Fig. 6 : i) in P. wightii; ovate (Fig.
6 1,n) in P. praeterita, P. macraei etc.;
subquadrate (Fig. 6 : m) in P. gardneri and

P
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PSR

o-q) in P. gleniei,
P. involucrata, P. sp. 1. etc. The apex is acute
in P. hispidula ; acuminate in P. indica var.
glabrescens, P. wightii, P. macraci etc. ;
mucronate in P. gardneri and rounded in
P. praeterita. The outer and inner surface of
lobes are glabrous in P. indica var. indica,
P. blanda, P. thwaitesii etc. ; puberulous in
P. wightii, P. minor etc. ; pubescent in
P. indica var. glabrescens, P. breviflora var.
pubescens etc.; tomentose in P. indica var.
tomentosa ; villous in P. gleniei,
P. naucleiflora ; hispid in P. hispidula var.
hispidula, P. macraei and ciliate ‘in

| MY« | wvar rilinlata o lant 'TY S PR
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only on the margin in P. hispidula var.
angustifolia ; puberulous outside but
glabrous within in P. hispidula var. zeylanica,
P. nemoralis ; pubescent outside but glabrous
within in P. brunonis and glabrous outside
but pubescent within and at margin in
P. involucrata.

The calyx of PAVETTA is normally
actinomorphic, but rarely becomes
zygomorphic due to presence of small lobes
interstitial between normal lobes in
P. macraei.
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indica var . indeca (Wight 254 ) ; b. P. graciliflora (N.P. Balakrishnan 189);

c. P zm::fz f/ar tI;‘rl:ee:tZsaca(lX; e: I:atl: 10342); d. P. subcapitatia (King's collector sn.):e. P. naucleiflora va;

-uuueylol'a (Ba Pe 830) ; f. P. indica var . glabrescens (Cox & Hutchinson 560) ; g. P.hispidula var. hispidula (Wight

1343) ;h. P, brevifiora var . ciliolata (G.King sn.) ; i. P. wightii (W . Koelz 11071) ; J. P. brunonis (P. Bh“’%;"a

56907), k. P. hispidula var . zeylanica (Walker 1164) ; ] ! _Ij-praetenta (Wight. 1478) ; m. P. gardneri (Gardge;zd )e

1. P. macraej (J . Macraei 24) ; o. P. gleniei (Fosberg 53573) ; p. P. sp .1 (Roxburgh s.n. ) ; q. P. involuerata (Beddom
393p

Scale line equals 5 mm.
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Taxonomic significance : Calyx of
PAVETTA is very much useful in delimitation
of infrageneric taxa. Hook.f. (1980) arranged
the species of PAVETTA into two groups,
basing on the length of calyx teeth : one with
calyx teeth much shorter than the ovary and
other with calyx teeth elongate, equalling or
longer than the ovary. Bremekamp (1934)
considered calyx as the main character for
classification of species into sections and
series. In the present study, the calyx is
considered as one of the important characters
for distinguishing species. P. gleniei,
P. brunonis, P. involucrata etc. are

[Vol. 41

naucleiflora and one specimen (Gamble
15021 K !, MH !) of P. indica var. tomentosa.
The inside of corolla tube is normally
pubescent but glabrous in P. breviflora. The
throat of corolla tube is glabrous in most of
the species but pubescent in P. macraei,
P. thwaitesii, P. gleniei and P. indica var.
glabrescens. (some specimens).

Normally, there are 4 corolla lobes. Only
in one specimen (Thwaites C.P. 2815 a K !
of P. gleniei), there are 5 lobes in few flowers
(intermingled with the normal 4-lobed
flowers in the same inflorescence). The length
of lobes varies from 2.5 mm (P. birmahica)
to 15 mm (P. hispidula var. zeylanica) ; the
breadth varies from 1.8 mm (P. birmahica)

Corolla : The corolla is gamopetalous
with a long tube and four distinct lobes. It is
generally white or cremy white, except
P. canescens DC. (from Angola and Zaire)
which is red in colour. However, it is white
in all Indian species studied.

The corolla tube is cylindrical, slightly
widened at the throat, generally two times or
longer than the lobes except P. breviflora and
P. involucrata where the tube and lobes are
almost of equal length. The length of the tube
varies from 5-6 mm (P. birmahica, P. indica
var. tomentosa, P. breviflora etc.) to 34 mm
(P. hispidula var. zeylanica) : the breadth
varies from 0.5 to 1.0 mm (P. birmahica,
P. graciliflora, P. thwaitesii) to 3.0 m
(P. involucrata). 1t is normally glabrous
outside but pilose in P. naucleiflora var

to 6.0 mm (P. hispidula var. zeylanica). The
lobes are oblong Fig. 7 b) in P. hispidula var,
hispidula, P. oblanceolata etc, ; obovate
(Fig. 7 : a) in P. subcapitata ; elliptic-oblong
(Fig. 7: f) in
(Fig. 7 : m) in P. thwaitesii ; narrowly

lanceolate (Fig. 7 : o,p) in P. involucrata,

P. sp. 1. The apex is rounded in P.

subcapitata; mucronulate in P. hispidula var.

zeylanica, P. oblanceolata acuminate in P.

thwaitesii, P. involucrata ; acute in P. gleniei,
The lobes are glabrous in most of the species,
but pubescent on both sides in P. naucleiflora,.
at the apex outside in P. macraei, at the base
within in P. thwaitesii, P. gleniei and inside
in P. blanda.

lancenlata

P. hirmahica
. s 4ddiiwvUiIGQLQ
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The corolla is strictly actinomorphic in
all species studied. Aestivation of corolla is
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Fig. 7: Pavetta- corollas. : a. P. subcapitata (King's collector s.n);b. P. hispidula var . hispidula (Henry &
Chandrabose 19272) ; c. P. naucleiflora var .naucleriflora (Ba Pe 830) ; d. P. brunonis (P. Bhargava 56907) ; e.
P. wightii (R. Wight s.n) ; . P. birmahica (A. Huk s.n) ; g, P. breviflora var . ciliolata ( G. King s.n. ) ; h. P. hispidula
var . zeylanica (Thwaites C.P. 742) ; i. P. hispidula var. siphonantha (B.V. Reddi 97842) ; j. P. nemoralic (Meebold
12228) ; k. P. macraei (J. macrae 24) ; \. P. oblanceolata (Beddome 3920) ; m. P. thwaitesii (Thwaites C.P. 2611) ;
0. P. gleniei (Thwaites C.P.2815); 0. P. sp . 1(Roxburgh s.0) ; p. P. involucrata (Thwaites C.P. 428) q. P. madrassica

{7 prre s as + am BN USRI W T S N 72 T . - a oo
\¥. Elliot s .n.). Scale line equais 15 mm tor a, b, 5,4, K -m. 0,g; i0mmforc-e,g,j,p; 6mmforf&n.
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generally an important generic character ;
sometimes also for delimitation of the tribe
in the Rubiaceae. PAVETTA, as a member of
the tribe Pavetteae is characterized by corolla

lobes contorted to the left, as in other genera
of the tribe.

Taxonomic significance : Corolla of
PAVETTA is useful taxonomically in generic,
subgeneric and specific level. Corolla tube
is normally double the length of the lobes.
Bremekamp (1934) distinguished between
subgenus Baconia (DC.) Bremek. and
subgenus PAVETTA (Eupavetta Bremek.) in
corolla bearded at throat (corolla throat
glabrous or arachnoid, but never bearded in
subgen. Paverta). The series Carinatae
Bremekamp (1934) is characterized by longer
and broader corolla tube and lobes are of
equal length (an exception in this genus) is
seen in P. breviflora and P. involucrata.
Corolla tube and lobes are pilose in
P. naucleiflora var. naucleiflora, in which
respect it differs from var. glabrituba. Corolla
lobes are lanceolate in P. thwaitesii, narrowly
lanceotate in P. involucrata etc.

Microcharacters of corolla : The
micromorphology of rubiaceous corolla was
examined for the first time by Robbrecht
(1987 : 51) in some Tricalysia species.
Subsequently he (Robbrecht 1988) made a

short ceries of SEM.nheervatiane af carnlla
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throughout the family and concluded
"seemingly the corolla-surface is of no

significant systematic importance in the
Rubiaceae, except perhaps at lower ranks”

In the present study, corolla surface was
examined under SEM in 8 taxa for outer
surface of corolla tube and 19 taxa for inner
surface of corolla lobes. The outer surface of
corolla tube shows elongate epidermal cells
with much finer longitudinal cuticular
striations, which is uniform for all the species
studied, thus having no taxonomic
significance.

The linner surface of corolla lobes
normally shows ridged or irregularly folded
epidermal cells with rugose, striate of smooth
cuticular surface, which is predominant and
observed in 17 taxa. Building epidermal cells
with rugose or rugulose cuticular surface and
depressed epidermal cells with rugose or
striate cuticular surface are of rare occurrence
(in two taxa each). P. indica var. glabrescens
shows both bulging and depressed epidermal
cells. As the cuticular surface patterns of inner
surface of corolla is predominated by one type
and there is variation within one taxon even,
it is also having no taxonomic sigificance.

Androecium : A single whorl of 4
epipetalous stamens is attached at the mouth
of corolla tube, alternating with the lobes. The
anthers are borne on distinct filaments,
exserted and spirally twisted after dehiscence

.
1n onan flaweare Thic tnrcinn ic dna tna lnce nf
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water and disappears when the flowers are
boiled.
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Filaments vary in length from 0.5 mm
(P. birmahica) to 3.0 mm (P. hispidula var.
zeylanica). These are normally glabrous but
puberulous in P. hispidula var. zeylanica,
P. thwaitesii and P. hohenackeri.

The anthers are dorsifixed above the
base, more or less equalling the length of the
Corolla lobes, 2-lobed, acute at apex (due to
Presence of sterile appendages), sagittate at
base and glabrous. These are proterandrous
(dehisce in bud stage), the two theca dehisce
by longitudinal splitting of septa. Robbrecht
& Puff (1986 : 87) and Robbrecht (1988 :
87) reporeted the occurrence of multilocellate
anthers (transverse septa divide the anthers

ul A hawinantal ahambhacd) QOTME
19Cu43$ into horizontal chamber s) in some

Species of Paverta. However, this has not
been observed in the present study. The
length of anthers varies from 2.5 mm
(P. birmahica) to 11.5 mm (P. hispidula var.
zeylanica).

Taxonomic significance : The anthers
have taxonomic significance in subgeneric
level, Bremekamp (1939 a) distingunished
Subgenus DizyGoon Bremekamp from other
tWo subgenera of the genus : PAVETTA
SEUPAVETTA Bremek. and Baconia DC.)
Bremek. mainly on the nature of anthers and
Style. In Dizycoon, the anthers in open
flowers are not spirally twisted, whereas it is
Spirally twisted in other two subgenera. This
happens due to the shortness and great width
of anthers in Dizycoon.

Gynoecium : Gynoecium in PAVETTA is
bicarpellary, consisting of ovary, disk and a
long style provided with stigmatic surface at
the tip. Ovary is obovoid, inferior and
syncarpous. It's size ranges from 0.6 X
0.7 mm (P. birmahica) to 1.5 x 1.8 mm
(P. involucrata). It is two loculed with 1 ovule
in each loculus. Placentation is axile. The
ovules are pendulous from upper part of the
septum, unitegmic, anatropous and with
superior micropyle. Septa are thin and
complete, The ovary y is crowned Uy a ucauy
annular disk which surrounds the base of the
style. Disks are glabrous in all the species
studied.

The styles are long-exserted, almost
double in length of the corolla tube, glabrous,
sometimes the exserted portion partly or
wholly becomes puberulous or pubescent as
in P. subcapitata, P. wightii, P. hispidula var.
siphonantha, P. macraei etc. The upper part
of style acts as pollen receptacle
(receptaculum pollinis), thickened, club-
shaped, 8-ribbed, normally puberulous
(P. subcapitata, P. brunonis, P. wightii etc.),

but glabrous in P. thawaitesii, P. crassicaulis

etc. The length of style varies from 10 to

17 mm (P. breviflora, P. birmahica) to 68-
75 mm (P. hispidula v | PR SARN
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The stigmatic surface is confined to the
extreme tip of the style. This may be very
small, normally not visible (P. naucleiflora,
P. subcapitata, P. hispidula, etc.) or it may
consist of two clear minute lobes (0.1 to
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0.2 mm) (P. oblanceolata, P. thwaitesii,
P. hohenackeri etc.). In P. gleniei only, the
stigma is clearly two lobed (lobes ca 1 mm).

Taxonomic significance : The nature of
style and stigma have less taxonomic
significance in specific or infraspecific level,
but have more importance in generic and
subgeneric level. The long exserted style
almost double of the corolla tube and the

nndividad (raraly natrhad) ctigma AfDavrrma
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is the main diagnostic feature from its most
allied genus Ixora (in which the style is
almost as long as the corolla tube or slightly
longer than it and the stigma is always
distinctly two lobed). Bremekamp (1939 a)
distinguished subg. (DizyGoon Bremek. from
other two subgenera : PAVETTA (EUPAVETTA
Bremek. and Baconia DC.) Bremek. in nature
of anther and the apical part of style
(spathulate in Di1zyGooN, but terete in other
two subgenera).

Fruits : Fruits of PAvETTA are drupes,
normally stalked, rarely sessile, spherical

subglobose or 2-lobed, frequently black and
shining, sometimes white or coloured in the

centhoanite Rarnara (Rramalkamn 1024 - 10)
\’“Usvllua AN VUlUuN \Ulvlllv‘\“‘lly A 77T ’ l]l,

glabrous or pubescent, crowned with
persistent calyx teeth or not, scarcely fleshy,
containing 1 or 2 chartaceous pyrenes.
Pyrenes are always one seeded. Spherical or
subglobose fruits contain one pyrene, so one
seeded whereas 2-lobed fruits contain 2
pyrenes, thus two seeded. Spherical fruits are
common, whereas 2-lobed fruits are of rare

occurrence, mixed with spherical or
subglobose fruits in the same infructescence.
The pericarp consists of 3 distinct zones :
outer epicarp containing 2-4 layers of
arenchymatous cells ; mi mesoca;
containing 8-12 layers of parenchymatous
cells and inner endocarp containing. 1 layer
of stone cells (sclerenchymatous).

Stalked fruits are common, but in

D cyhhnamitats o PP esp I

L, Siocapieaia and P. involuci aiq, the fruits
are sessile or subsessile. The size of fruits
ranges from 4-5 mm (P. thwaitesii) to 12 mm
(P. hispidula var. zeylanica).

The fruits are glabrous in most of the
species (P. indica var. indica, P. gracilifiora,
P. travancorica etc.) (Fig. 8 A,B), but
puberulous (Fig. 8 : D, E) in P. madrassica ;
pubescent (Fig.9 : F, K) in P. indica var.
tomentosa, P. hispidula var. hispidula etc.,
hirsute (Fig. 8 : Q, R) in P. gleniei and pilose
(Fig. 8 : O) in P. naucleiflora var.
naucleiflora.

Fruits in most of the species are without
persistent calyx, but others possess it. The

caluxy mav he verv emall in P madraccien
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and very large in P. gleniei and P. involucrata
(Fig. 8 : D,E,P, M).

Taxonomic significance : Fruits of
PaverTa have some taxonomic significance.
Persistent calyx in fruits of P. gleniei,
P. involucrata, P. madrassica etc., fruits
puberulous in P. madrassica ; pilose in
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Fig. 8: Pavetta - Fruits (A -R) and embryo types (a-r). A. P. gracilifiora (N. P. Balakrishnan 667 ) ; B.
P. travancorica (N. Venugopal 15990) ; C., P. birmahica (S .Mokim 36) ; D & E. P. madrassica (Wight 1481) ; F. P.
indica var . tomentosa (R. S.Rao 71737) ; G. P. indica var . glabrescens (R .N. Banerjee 18703) ; H. P. hispidula
Var.siphonantha (B.V.Reddi 101161) ; 1. P. hispidula var. zeylanica (Gamble 15555) ; J. P. hispidula var . angustifolia
(Thwaites C .p, 267): K, P. hispidula var . hispidula (A. N. Henry48143) ; L. P. breviflora var . ciliolata (Wight 1479);
M. P. involucrata (Tirvengadum et al . 594) ; N. P. subcapitata (Prazer s.n.) ; O. P. naucleiflora var. naucleiflora
(Scortechini s.n) ; P. R. P. gleniei (P: Thwaites C.P. 2815a;Q &.R : Thwaites C . P. 2815 ¢.). Scale line for A-R
cquals 10 mm. a. P. gleniei (Thwaites C .P. 2815); b. P. trava‘ncqr:cc.z'(lzoqr:r.zf i30) s €. P. hispidula var. hispidula
(Henry & Chandrabose 19272) ; d. P. hispidula var . siphonantha (B. V. Reddi 97842) ;e. P. hispidula var. zeylanica
Thwaites C .p. 742) ; F. P. involucrata (Thwaites C.P. 428) ; g. P. blanda (Thwaites C .P. 2426) ; h. P. subcapitata
(Prazer s .n.) ; 1, P. naucleiflora var . naucleiflora (Scortechini s .n.) ; j. P. breviflora var . ciliolata (Wight 1479) ; k ,
L n.P. indicq var, glabrescens (k : G.King s .n.;1: King's collector 513; n. R. N. Banerjee 18703) ; m. P. graciliflora
(N.P.Balakrishnan 667) ; 0. P. crassicaulis (S.D. Mahajan 6853) ; p. P. birmahica (S. Mokim36); q. P. indica var.indica

(R.C.Rous 3601) ; r. P. indica var. tomentosa (M .A. Rau 10392). Scale line equals 2 mm for a,b, gi&j;4mmforc
‘e-h,k,m-r;Smmforf&l-



P. naucleiflora etc. are useful for
identification of specific or infraspecific taxa.

Seeds . There are one (by abortion of one
ovule) or two seeds, attached to the upper part
of the septum. These are hemispherical with
a wide circular or semicircular excavation in
the ventral face filled with placental
parenchyma. The size of seeds ranges from
3 mm (P. blanda) to 7 mm (P. hispidula var.

zeylanica and var. hispidula, P. crassicaulis).

Seed coat : The seed coat probably in all
Rubiaceae is exotestal (Corner 1976). The
outer epidermis (exotesta) forms the
mechanical layer where as the endotestal cells
mostly become crushed during the
development and enlargement of the
endosperm. The exotesta of a whole seed is
often not entirely uniform with respect to size
and shape of the cells. Around the cavaity of
excavated seeds, the exotestal cells are much
more elongated than elsewhere.

Seed coat has been examined in 13 taxa

under LM (both seed coat peels and sections)

and 10 taxa under the SEM. The seed coat is
exotestal. It is thickened in all the taxa
studied. The thickenings occur as continuous
plates with intrusions from the lumen of
exotestal cells (Fig. 9) which was also
reported by Robbrecht & Puff (1986). The
thickening is more at the margin of
excavation.

The exotestal cells are normally
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hexagonal, rarely pentaor tetragonal in outline
(Fig. 9 : a-e), with straight walls. The
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LM study shows types of cuticular
surfaces : striate (Fig. 9 :c), granulate
(Fig. 9 : d) and striate-granulate (Fig. 9 :
a,b,e). Striate surface has been observed in
one taxon only: P. indica var. indica ;
granulate surface in 3 taxa : P. crassicaulis,
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graciliflora and striate granulate surface in 9
taxa : P. subcapitata, P. indica var.
glabrescens & var. tomentosa, P. breviflora
var. breviflora, P. hispidula var. hispidula &
var zeylanica, P. blanda, P. travancorica and
P. minor. SEM study shows 8 types of
surfaces : colliculate in P. indica var. indica,
P. involucrata ; colliculate-pusticulate in

P, hrnnu‘]uln var. ""gunt'{fu!bu ; colliculate-

scrobiculate in P. gleniei ; striate-reticulate
in P. naucleiflora var. naucleiflora reticulate-
foveoate in two taxa : P. madrassica and
P. brunonis ; striate in P. breviflora var.
breviflora ; rugose in P. breviflora var.
ciliolata and pusticulate in P. birmahica.
P. indica var. indica shows both striate and
colliculate surface.

The seed coat is very distinct and useful
for delimitation of species or infraspecific
taxa. In generic level, seed coat of PAverTa
(exotestal) is also useful for distincttion from

its most allied genus IxoRrA in which the seed
coat is parenchymatous.
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Fig. 9: Pavetta- seed coat (LM). a - & in surface view ; f - j in cross section with adjacent tissue (after removal

of outer cell walls artificially) ; k, in cross-section with outer cell wall. a & f, P. subcapitata (Prain's collector 394) ;

& 8. . breviflora var, breviflora (M. Gangopadhyay & D .C. Mondal 2462) ; ¢, h & k. P. indica var. glabrescens

(c&h G, Panigrahi 4441; k. R .N.Banerjee 18703) ; d & i. P. graciliflora (King 's collector s.n) ; e & j. P. hispidula
Var . zeylanicq (Thwaites C.P. 742). XT = Exotesta ; NT = Endotesta & ES = Endosperm,

Scale line equals 200 pm.
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Endosperm : The endosperm is always
entire and horny. It consists of moderately

thickened cellg, filled with brown or nurnlish
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contents, starch. Oily endosperms are entirely
lacking.

Embryo : The embryo of PAVETTA
consists of two foliaceous flat cotylendons
with weak venation and a radicle with a
conical or flat base, generally straight, rarely
curved and inferior. Plumule is very minute
and always enclosed within the cotyledons.

The embryo ranges 1.5 mm (P. gleniei)

tn A mm (D
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P. graciliflora) ; radicle ranges from 0.6 mm
(P. involucrata) to 1.4 mm (P. graciliflora)
and cotyledon ranges from 0.3 x 0.3 mm
(P. gleniei) to 1.8 x 2.0 mm (P. indica var.

glabrescens).

indira var
srvar Y L .

The cotyledons and radicle are normally
of equal length or cotyledons slightly longer
than radicle, but in P. gleniei (Fig. 8 : a), the
radicle is much longer (1.2 mm) than the
cotyledons (0.3 x 0.3 mm) and in
P. involucrata (Fig. 8 : ), the radicle is much
shorter (0.6 mm) than the cotyledons (1.2 x
1.8 mm).

The radicle is normally straight in
P. gleniei, P. hispidula var. hispidula etc.,
but curved (Fig. 8 : h) in P. subcapitata,
P. breviflora var. ciliolata. The shape of
cotyledons is ovate in P. hispidula var.
zeylanica, P. graciliflora etc. orbicular in
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P. gleniei, P. breviflora var. ciliolata,
P. birmahica etc. ; reniform in

P. crassicaulis, P. indica var. glabrescens etc

sLAAe a siotvr iy Ve AU TR TS Vvws

The apices of cotyledons are frequently
rounded, but subacute in P. naucleiflora and

btuse in P. gracilifloras the base 1

cordate to subcordate, but rounded in P.

i. P. birma hica etc.
Lk i2%7

Pollen morphology : Pollen morphology

of 27 taxa have been studied under light
microscope and 16 taxa under the SEM. The
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from such studies are tabulated under 7 main
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number, ectocolpium, endocolpium,
apocolpium and exine (Table-3).

The pollen grains are medium sized (as
per Erdtman 1952) : 25-44 x 18-37 jim ; the
smaller grains : 25 x 25 um is found in
P. travancorica and largest grain : 44 x

27 um in P. hispidula var. siphonantha.

The poilen grains are prolate in 6 taxa :
P. hispidula var. siphonantha, P. thwaitesii
(Fig.-11 : o, p), P. hohenackeri (Fig.
10 : m), P. gracilifiora (Fig. - 10 : a), P. indica
var. indica and var. tomentosa ; subprolate
in 9 taxa : P. macraei, P. involucrata (Fig.
11 ; c), P. wightii, P. subcapitata (Fig.-12 :
gq), P. breviflora var. pubescens,
P. birmahica, P. crassicaulis, P. indica var.
glabrescens and P. sp. 1 ; prolate-spheroidal
in 9 taxa : P. gleniei, P. oblanceolata
(Fig.-11 : 1), P. praeterita, P. hispidula var.
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Fig. 10: Pollen grains (s, ¢, g, h,J, k& 1. LMx 1000;b,¢,d, f, i, m, n,0, SEMx 3200) a & b. P. gracilifiora
(S-Kurz s n.):e & f. P.blanda (Thwaites C.P. 2456) ; h. P. wightii (Wights.n.); i. P. nemoralis (A. Meebold
12228);1, P, breviflora var. breviflora (M. Gangopadhyay & D.C.Mondal 2470) ; m. P. hohenackeri (Hohenackeri
1379) ;¢ g, i. P. crassicaulis (R. S. Raghavan 80939) ; d & k. P. indica var. indica (d, T. F. Bourdillon 263 ; k,
Gamble 12396) : 0. P. indica var. tomentosa (Wall. Cat. 6183 a) ; n. P. travancorica (B. V. Shetty 10292).
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Pollen morphological characters of PAVETTA spp.
Table -3 :
Sl. | Name of the taxa Material studied Pollen size Pollen shape Aperture
No. (um) number
1. | P. gleniei Hook f. G. Davidse et al. 28 x 25 Prolatespheroidal 3-zono
9039 (25-31 x 21-27) colpororate
2. {P.spl Roxburgh s.n, 43 x 37 Subprolate
(37-46 x 33-42)
3. | P. travancorica B.V. Sherty 10292 25x%25 Spheroidal "
Bremek. (22-30 x 22-26)
4. | P. macraei Bremek. J. Macrae 24 35x30 Subprolate "
(32-43 x 26-35)
5. | P. oblanceolata Beddome 3920 30x 28 Prolatespheroidal "
Bremek. (27-32 % 26-30)
6. | P. praeterita Bremek. | R. Wight 1478 35x32 " "
(32-38 x 28-35)
7. | P. hispidula Wt. & B.V. Sherty 27962 37x36 » »
Am. var. hispidula (32-40 x 25-40)
8. | —.var. siphonantha B.V. Reddi 97798 44 x 27 Prolate ”
(Dalz,) Hook f. (39-46 x 25-33)
9. |—. var. zeylanica Thwaites C.P. 742 36x33 Spheroidal "
Hook.f. (30-40 x 29-37)
10. | —.var. angustifolia Thwaites C.P. 267 36x33 Prolatespheroidal "
(Thw.) Hook.f. (32-41 x 26-35)
11. | P. involucrata Thw. Thwaites C.P. 428 33x28 Subprolate ”
(26-34 x 25-32)
/
12. | P. wightii Hook.f. R. Wight s.n. 35x28 » 3-zono
(32-38 x 23-32) colporate
13. | P. blanda Bremek. Thwaites C.P. 2456 30x 30 Spheroidal ”
(28-34 x 24-33)
14. | P. nemoralis Meebold 12228 33x30 Prolatespheroidal v
Breriiek. (30-38 x 25-32)
15. | P. thwaitesii Thwaites C.P. 2611 32x24 Prolate 3-zono
Bremek. (30-38 x 20-27) colpororate
16. | P. naucleiflora var. K. Biswas 908 29 x 26 Prolatespheroidal "
naucleiflora (24-32 x 24-28)
17. | P. subcapitata Prain’s Collector 990 30%26 Subprolate "
Hook.f. (29-34 x 24-28) _




Pollen morphological characters of PAVETTA spp.

Ectocolpium Endocolpium Apocolpium Exine
size (um) OStype  OS'A' (um)  OS B (um) | diameter (um) | Thickness  Surface
—

22x2 AB 5x13 45x%x3 6-7 2 Finely
(20-22 x 2-3) (4-6 x 12-15) reticulate
34x4 AB, 7x 14 6x4 8-9 2 Very finely
(29-36 x 3-6) (4-11 x 12-15) reticulate
20x2 A,B, 4x11 5%2 4-5 1.5 Reticulate
(15-24 x 1-3) (3-6x9-13)
30x2 AB, 6x 12 6x2 6 2 "
(23-36 x 2-4) (4-6 x 10-15)
23x2 . 4x12 5x3 5 2 Finely
(20-26 x 2-3) (4-6 x 10-15) reticulate
27x3 . 5% 15 5%3 7-8 2 Reticulate
(2532 x 2-4) (4-6 X 12-20)
27x4 . 5x12 5x2 7 2 »
(24-35 x 3.5) (4-9%9-17)
35x4 . 7x 10 7x4 8-9 1.5 "
(30-39 x 4.6) (4-10 X 7-16)
26 x4 . 6x12 §%2 7 2 »
(23-30 x 3-6) (5-8 X 10-16)
31x4 . 5% 12 5x4 6-7 2 »
(24-32 x 2-5) (4-7 % 8-15)
25%3 ., 5% 12 6x4 12 2 »
(20-28 x 2.5) (4-7 % 8-15)
28x4 A, 4% 14 7 L5 ”
(26-31 x 2.5) (4-7 x 10-16)
22x3 . 5% 10 6 2 Striate reticulate
(20-26 x 2-5) (4-7 % 7-15) (medium)
25%3 . 5x10 6 LS Fine reticulate
(23-29% 2.4) @-7x7-13)
26 %2 AB, 5x8 5%2 7 1.5 Reticulate
(3-32x2.3) (4-6 % 8-13)
24x2 . §x 11 5x%3 5 2 Reticulate
(19-26 x 2.4) (4-6 x 10-17) (medium)
Izix 3 . 5% 12 5% 3 5 2 Reticulate
(£3-28 x 2-4) (3-6 x 10-14)

N
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Sl. | Name of the taxa Material studied Pollen size Pollen shape Aperture
No. ( pm) number
18. | P. breviflora var. Gangopadhyay et al. 33x32 Prolatespheroidal 3-zono

breviflora 2470 (30-34 x 30-36) colporate
19. y—.var. pubescens Sebastine 2699 30x26 Subprolate v
Bremek. (25-34 x 25-29)
20. | P. hohenackeri Hohenacker 1379 37%27 Prolate »
Bremek. (32-38 x 23-29)
21. | P. graciliflora Wall. S. Kurz s.n. 31x23 » "
oy DRidlavy (DL 2L 2 21_90\
Wi ANV Y \&LUIU N &1~4&0)
22. | P. brunonis G. Don P. Bhargava 56907 28 x 25 Prolatespheroidal 3-zono
(25-30 x 24-28 colpororate
23. | P. birmahica A. Huk 76 27%x22 Subprolate v
Bremek. (23-30 x 19-23)
24. | P. crassicaulis R.S. Raghavan 80939 32x25 ” 3-zono
Bremek. (27-36 x 20-29) colporate
25. | P. indica L. var. Gamble 12396 32%x18 Prolate ’
indica (29-35 x 15-22)
26. | —.var. glabrescens R. 8. Rao 7126 29x23 Subprolate 3-zono
(Kurz) Deb & Rout (23-31 x 18-27) colpororate
27. | —.var. tomentosa Wall. Cat. 6173a 33x23 Prolate 3-zono
(Roxb. ex Sm.) Kurz (26-37 x 19-25) colporate
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Pollen morphological characters of PAVETTA spp.
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Ectocolpium Endocolpium Apocolpium Exine

size (um) OS type 0S 'A,', (p.T) OS 'B' (um) diameter (pum) Thickness Surface
27x3 A, 6x12 3 2 Finely reticulate
(24-28 x 1-3) (5-8 X 11-15)

25x2 " 5x11 5-6 2 Reticulate
(20-27 x 1-3) (4-6 x 10-15)

30x3 . 5% 10 7 2 Coarsely
(27-32 x 2-5) (4-6 X 7-14) reticulate
23x3 A, 4x10 6 1 Reticulate
(19-27 x 2-4) (3-5x7-12)

2x2 AB, 5x12 5x2.5 5 2 Reticulate
(19-23 x 2-3) (4-5 x 10-15) heterobrochate
20x2 AB 4x7 4x2 6 1.5 Reticuiate
(17-23x 1-2) (2-5 % 6-13)

23x3 A, 5x10 6 1 Reticulate
(20-32 x 2-6) (47x7-12)

24 x4 . 5x8 7 1 Medium
(22-28 x 3-7) (3-6 x 7-10) reticulaie
20x2 AB, 5x11 5%2 6 1 Finely reticulate
(18-24 x 2-3) (3-7 x 8-13)

25x2 A, 5x12 7 1.5 Reticulate
(18-30 x 2-3) (4-6 x 8-14)
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Fig. 11: Pollen grains (a-f, i, j, 1, n- p. LM x 1000; g, h, k, m. SEM x 3200) a. P. gleniei (G. Davidse et al.
9039):b,e & f. P. travancorica (b. Beddome 3913 ;e & f. B. V. Shetty 10292 ) ; c & d. P. involucrata (Thwaites C.P,
428) ; g. P. hispidula var . hispidula (B.V. Sherty 27962) ; h & . P. naucleiflora var. naxcleiflora (K. Biswas 908) ; i,

j & m. P. brunonis (P. Bhargava 56907) ; k, o & p. P. thwaitesii (Thwaites C.P. 2611) ; n. P. oblanceolata
(Beddome 3920).
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n& 12: Po“engrajns (a,c-e,g. kon'q' LMX]M; ) LMXM; bnf-h»i.].lll-SEMXSZM) ‘.‘,b&-
® P. hispidula var .angustifolia (Thwaites C.P. 267) ; ¢, d, h, 1, m, 0 & p. P. indica var .glabrescens
(c&h, g Panigrahi 9500 ; d & m. R. S. Rao 7126 ;0 & 1. King's collector 513 ; p. S. M.Toppin 3032) ; f,i&k.
a ';;-fpl'dula var. zeylanica (Thwaites C.P. 742) 1 8 & q. P. subcapitata (Prain’s collector 990) ;i & n. P. birmahica

Huk 76),
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hispidula & var. angustifolia (Fig. 12 : a),
P. nemoralis (Fig.-10 : i), P. naucleiflora var.
naucleiflora, P. breviflora var. breviflora and
P. brunonis and spheroidal in 3 taxa : P.
travancorica (Fig. - 11 : b), P. hispidula var.
zeylanica, (Fig.-12 : f, j, k) and P. blanda
(Fig. 10:e,f).

Apocolpium diameter varies from 3 im
(P. breviflora var. breviflora) to 12 um
(P. involucrata). Thickness of exine varies
from 1 um (P. indica var. indica & var.
glabrescencs, P. crassicaulis etc.) to 2 um
(P. gleniei, P. subcapitata, P. hispidula var.
angustifolia etc.). The exine surface is
reticulate in all taxa except P. blanda, where
it is striate-reticulate. The size of lumina
varies from 1yum (P. sp. 1) to 2 pm

[Vol. 41

called colporate (Lewis 1965). The aperture
complexity of PAVETTA species has the
resemblence of pollen aperature of certain
taxa of Hedyotis subgenus EDRrisia (Lewis
l.c.). Vasanthy (1976, 1978) reported the
presence of composite aperture in Pavetta
breviflora var. ciliolata and P. calophylla
(P. hispidula var. zeylanica). '

In all the taxa studied, the pollen grains
are with 3 outer apertures (ectocolpium) and
3 inner apertures (endocolpium). Bipartite
apertures (colpus and OSA) are presentin 10
taxa and tripartite apertures (colpus, OSA and
OSB) are present in 17 taxa. Ectocolpium is
narrow and elongated. In most of the species,
the ectocolpium ends acute, but round in P.
brunonis, P. gleniei and P. sp. 1. The colpus

(P. hohenackeri).

The aperatures of PAVETTA pollen are of
three main types : Colpus (meridionally
elongated narrow outer aperture) OSA
(equatorially elongated inner aperture) and
OSB (a pore encircled by a distinct costa).
OSA is again of two types : A, (when it ends
some distance from the colpus in a diffuse
indistinct manner, due to gradual thinning of
nexine thickness) and A, (when it has some
definite limits, due to abrupt change in nexine
thickness). In some species, the apertures are
bipattite, containing colpusand OSA and the
grain is called colporate ; in other species,
the apertures are tripartite (or composite)
containing colpus and compound OS
(containing OSA and OSB) and the grain is

membrane is normally smooth but granulate
in P. macraei, P. hispidula var. angustifolia,
P. involucrata, P. naucleiflora var.
naucleiflora etc. The ectocolpium varies in
size from 20 x 2 um in P. travancorica,
P. birmahica to 35 x4 um in P. hispidula
var. siphonantha. OSA varies in size from
4 x 7 pym in P. birmahica to 7 x 14 pm in
P. sp. 1. and OSB varies in size from 4 x 2
pum in P. birmahica to 7 X 4 um in
P, hispidula var. siphonantha.

On the basis of aperture structures, 27
taxa of PAVETTA are distinguishable in to 4
palynological groups : Group 1 and 2 are
characterized by a simple OS circumscribed
by varying nexinous thickenings ; group 3
and 4 by compound OS.
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KEY TO THE POLLEN TYPES

1. Pollen grains colpororate
(Containing OSA only) 2

la.  Pollen grains colpororate
(Containing OSA & B) 3

2. OSA ends diffuse, i.e.

‘type A, Group - 1
2a. OSA ends have definite limits,

i.e. type A, .. Group-2
3. OSA ends diffuse, i.e.

type A2 B= Group -3
3a. OSA ends have definite

limits, type A,B, Group - 4

Group-1 contains 1 taxon (P.graciliflora) ;
8roup-2 contains 9 taxa (P. wightii, P. blanda,
P, hemoralis, P. breviflora var. breviflora &

Y& pubescens, P. hohenackeri,
P, Crassicaulis, P. indica var. indica & var.
tomﬂnf — ) PR —‘n tawn {D

weruosa) | ) gIOUp .) COntains 3 LaAa \1 .
8leniei, P. travancorica, P. brunonis) and
8roup-4 contains 14 taxa (P. macraei,

P. oblanceolata, P. praeterita, P. involucrata,
P. thwaltpvn P. nnur-lmﬂnra var. nauclelﬂora

P, Subcaptitata, P. bzrmahzca, P. indica var.
8labrescens, P. hispidula var. siphonantha,
Var. angystifolia, var. zeylanica & var.

hispidylg ang p. sp. 1.).

Taxonomic significance : The pollen

ROUT AND DEB : TAXONOMIC REVISION OF THE GENUS PAVETTA (RUBIACEAE) 53

morphological characters studied have some
taxonomic significance. The nature of OS is
very significant and supports the following
delimitation made during present
investigation on the basis of other

morphological characters.

i) P. assamica Bremek., P. amabilis
Bremek., P. bengalensis Bremek., P. griffithii
Bremek. and P. neglecta Bremek. have been
reduced to synonyms under P. indica var.
glabrescens (Kurz) Deb & Rout (P. indica
L. var. polyantha Hook .f.) (All with A,B,
type of OS).

ii) P. thomsonii
Bremek. (thomsonii) has been reduced to a
synonym under P. indica L. var. indica (with
A, type of OS in both).

Bremek. var. glaberrima

iii) P. siphonantha Dalz., P. zeylanica
(Hook.f.) Gamble and P. agrostiphylla
Bremek. have been reduced to varieties of
P. hispidula Wt. & Am. and P. calophylla
Bremek toa synonym of P. hispidula var.

- £ AT .24l A
OK.1. \All With A3D] type of OS).

Evolutionary trends : Among four OS

types, A, is treated as most primitive and A B,
as most advanced (Lewis 1965). Hpnnp

£ AR Awiiwwy

P. graciliflora (with A, type of OS) belonging
to ser. Vagae, subser. Communes is treated
as most primitive and ser. Carinatae,
Glomeratae, Vestitae under Sect. Pavettaster
of subg. PAVETTA (Eupavetta Bremek. 1934),
predominated by A,.B, type of OS are
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considered as advanced. This also cotrelates
with the colleter morphology. Ser. Carinatae
and Vagae (predominated by deathery
colleters) are treated as advanced as Lersten
(1974) treated feathery colleters as most

[Vol. 41

Mathew & Philip Omana (l.c.) discussed
the systematic significance of pollen nuclear
number supplemented with evidences from
chromosomal and palynological data. They
showed, as regards the delimitation and

advanced among other types of colleters.

Pollen nuclear number : The mature
angiospermic pollen grains are either
binucleate or trinucleate. Schurhoff (1924)
recognized for the first time, the phytogenetic
significance of pollen nuclear numbers in
angiosperms and proposed that taxa with
trinucleate pollen are phylogenetically
advanced compared with taxa with binucleate
grains. Brewbaker (1967) studied the pollen
cytology of a large number of angiosperm
families (including Rubiaceae, chiefly on
temperate taxa) and confirmed the
speculation made by Schurhoff and showed
that angiosperm genera are in general
monotypic with respect to pollen nuclear
number, either binucleate or trinucleate.
Mathew & Philip Omana (1986) investigated
the distribution and systematic significance
of pollen nuclear number in 103 species
representing 32 genera under 15 tribes of
Rubiaceae from South India. Out of 32
genera, 23 are binucleate, 8 trinucleate and
one with both type of grains. They noted that
there is some recognisable association
between pollen nuclear number and pollen
aperture number such that the binucleate
species are 3-aperturate and trinucleate ones
6 or more aperturate. All 4 species of PAVETTA
studies by them are binucleate and 3
aperturate.

systematic position of various tribes,
Bremekamp's (1966) classification was
shown to be very large in agreement with
cytological and palynological data.

Chromosomal data : The subfamily
Ixoroideae is characterized by x =11 as the
prevailing chromosome base number (Kiehn
1985). Both di and polyploidy (2%, 4%, 6X)
are recorded in PAverTA (Kiehn 1985, Bridson
& Robbrecht 1985, Robbrecht & Puff 1986).
Among polyploid species, the chromosome
number is reported to be 6 x (66) in
P. schumanniana P. Hoffm. ex K. Schum.
(Lewis 1966) and 4 x (44) in P. gardeniifolia
Hochst. (Fagerlind 1937).

ANATOMY

Anatomical studies have been done in
one species (P. indica L.) only. The
information on stem (internode and node)
anatomy, wood anatomy, petiole anatomy
and leaf anatomy as available in literature are
incorporated.

Internode anatomy : The anatomy of
internode of P. indica L. in transverse section
shows that the cortex consists of circular
parenchymatous cells. The stele is encircled
by a well defined starch sheath. The
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distinguishable due to occurrence of
secondary growth at an early stage. Two
types of crystals are observed : ‘thomboidal
Crystals' in the crystal idioblasts or crystal
sclerenchyma tissues of phloem (also
reéported by Solereder 1908 and Metcalfe &
Chalk 1950) and ‘crystal sand' in the thin
Walled tissues of the cortex and pith (also
Teported by Larsten 1974a). Herman et al.
(1986 a) studied the anatomy of internode of
16 species from South Africa and observed
these two types of crystals.

According to Franceschi & Horner
(1980), the presence and shape of crystals
Can be of diagnostic value and the occurrence
of two or more types of crystals in the taxa
might be of particular importance for
Classification. They also reported the
relationship between the presence of crystals
and bacterial leaf-galls (nodules) and
Proposed that the bacteria utilize the crystals.

"As the anatomy of internode of different
taxa does not differ significantly, it can not
be used in the delimitation of taxa. However,
Presence of both rhomboidal crystals and
Crystal sand in different tissues may be
taxonomically significant at genus, family
and subfamily level" (Herman et al. L.c.).

Nodal anatomy : A 3:3 nodal pattern (3
8aps and 3 leaf trace per leaf) is presumably
the basic type of nodal vascular pattern in
the Rubiaceae (Naubauer 1981). According
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individual vascular bundles are not to Sinnot (1914) and Sinnot & Bai

the unilacunar node of PAVETTA spp. and most
other representatives of the family Rubiaceae
is phylogenetically more advanced, which is
considered to be a reduction of more primitive
trilacunar node. The evolutionary sequence
in the nodel pattern (as stated by Robbrecht
& Puff 1986) is 3:3-1:3 1:1.

The anatomy of node of P. indica L.
shows that it possesses unilacunar node with
one trace (1 : 1 nodel patterni.e. 1 gapand 1
leaf trace per leaf), which was also reported
by Robbrecht & Puff (1986). Herman et al.
(1986a) reported the same type of nodal
pattern in 16 species of PAVETTA from South
Africa and concluded that "although the nodal
structure is the same for all the PAVETTA ssp.
studied, it is therefore not important in
delimitation of taxa, but important for
intergeneric and interfamilial comparisons"

In generic level, a 1:1 nodal pattern in
PAVETTA is one of the distinctions from its
most allied genus IXorA, which possesses
3:3 nodal pattern.

Dahlgren (1975) showed a close
relationship between the order Oleales
(Oleaceae) and Gentianales (containing
among others, the family Rubiaceae) under
the super order Gentiananae, basing on
anatomical and gross morphological

characters.

Wood anatomy : Koek-Noorman (1972)
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studied the wood anatomy of Gardenieae,
Ixoreae and Mussaendeae. She observed that
wood anatomy of PAVETTA is homogeneous
with IxorA, RENNELLIA and RuTiDEA. The
vessels are solitary, small and numerous. The
fibre tissue consists of fibre tracheids. The
rays are exclusively uniseriate or uni-and
multiseriate. The axial parenchyma is usually
scanty and dxffuse Small rhombic crystals

parenchyma cells of the samples of Ixora
grandifolia and I. macrophylla which were

repgrted bv Janssonius (1926) for Pavetta

L)
R}
3
B

The observations of Koek-Noorman (/.c.)
agree fully with that of Janssonius (/.c.) and
Chang (1951).

Koek-Noorman (/.c.) pointed out that the
wood anatomy of the Gardenieae and Ixoreae
is very similar. This supports the
classification of Verdcourt (1958) and

semann 2 le o o

Bremekamp (1953, 1966) in which
Gardenieae and Ixoreae are placed in one
subfamily Ixoroideae. The wood anatomy of
Mussaendeae sensu Bremekamp deviates in
some respects from that of the Gardenieae

and Ixoreae.

Petiole anatomy : Petiole anatomy
appears to be of more taxonomic importance
than is generally accepted, provided it is used
with direction (Hare 1942-3). Stebbins (1974)

[Vol. 41

proposed the hypothesis that the sessile leaves
of the original Anthophyta had elliptic or
obovate lamina which gradually formed an,
indistinct petiole. The leaves of early
dicotyledonous plants develop quickly from
this form into leaves with a distinct petiole
and leaf blade.

Herman et al. (1986b) studied the petiole
anatomy of 16 taxa of South African PAVETTA.

They observed two types of main vascular
bundles i.e. cylindrical (found in 9 taxa with
petiolate leaves) and crescent shaped (in 2

taxa with subsessile leaves) In P. indica the

Applying Stebbins' (1974) hypothesis to
the length of the petiole and shape of its main
vascular bundle in PAVETTA spp., Herman et

(1 ~ Adadnrad

al. (l.c.) deduced
Aethiopinymphe, P. kotzei (with long petiole
and cylindrical main vascular bundle) is
probably most advanced ; P. inandensis (with
its long petiole but crescent shaped main
vascular bundle) represented a possible
intermediate evolutionary form and
P. lanceolata (with short petiole and crescent
shaped main vascular bundle) would

represent the most primitive form.

CQant
Jwiwi.

that in
viiae 111

Kiew & Ibrahim (1982) studied the
petiole anatomy of CHIONANTHUS and OLEA
(Oleaceae). Mujica & Cutler (1974) studied
petiole anatomy of Olinia ssp. (Oliniaceae).
Dahigren (1975) grouped the order Oleales



1999]

and Gentianales containing Rubiaceae in the
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observed a few cases of occurrence of mites

Super order Gentiananae, there by showing a
Close relationship between family Rubiaceae
and Oleaceae. The relationship is supported
hutha aloailatet oo 2 mnelnla amnbmner M o4

YJ WV SUIUIALIIUGS 111 PCUUIC dlldlULlY U1 ULEA,
CaionanTHUS (Oleaceae) and OLINIA

(Oliniaceae) with Paverta (Herman et al.
Lc.).

Leaf anatomy : The leaf anatomy of
P. indica 1. shows that it is dorsiventral, the
mesophyll tissue is differentiated into
Palisade and spongy parenchyma. The
Palisade parenchyma is 1 or 2 layered. The
leaves are hypostomatic. The stomata are
typical rubiaceous type (paracytic). Herman
et al. (1986b) observed that out of 16 taxa of
PAVETTA, 2 are amphistomatic and others
hypostomatic: In 2 species, there is no distinct
Zonation of the palisade and spongy
parenchyma.

Robbrecht & Puff (1986) observed that
in young leaves of PAVETTA cultivated in the
green house, tannins were lacking, whereas
they are present in leaves of plants of the
Same species fixed in the field.

BIOLOGY

The biological significance of ants and
ites ag availahle in nublished literature for

VRLILAULY 433 P/ assssETRS S8

2 number of genera of Rubiaceae
(MYRMECODIA_, TRICALYSIA, NAUCLEA,

CaNTHIUM, GARDENIA etc.) has not been
Observed in Paverra. Robbrecht (1988)

in domatia in herbarium material. Domatia
have been reported in 13 Indian species of
PAVETTA, but in no case the mites have been

Anoonent

Ao erve
vudLlyv U to UC abbUblalCU WLLU lllec

However, bacterial leaf-galls are
common in PAVETTA and have biological
significance. All Indian species studied
contain bacterial leaf-galls. The bacteria have
been reported to live in galls, blastocolla
secreted by the colleters and surrounding the
growth apex, from which they are able to
infect the ovules and consequently seeds.
Nitrogen fixing activities of bacteria inside
the galls as suggested by earlier workers
(Faber 1912 ; Rao 1923 ; Gordon 1963 ;
Silver et al. 1963) has now been rejected
(Lohr 1968 ; Becking 1971 ; Yamada 1972
etc.). According to recent studies (Becking
1971 ; La Motte & Lersten 1972 etc.), the
galls produce growth regulating substances
like IAA or Cytokinins.

Association of fungi with PAVETTA has
not been observed during present
investigation.

FLORAL BIOLOGY

N. Halle (1966) distinguished two types
of flowering rhythm of the Rubiaceae. vi-

mRRES M2 AV ANwliavval, Vlr(.

synchronous (all flowers of an inflorescence
open at the same time) and asynchronous
(consecutive anthesis within the

inflorescence). In PavETTA the former type
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of flowering rhythm (synchronous) is present.
POLLINATION

PAVETTA among most rubiaceous genera
is zoophilous. The flower contains a long
narrow corolla tube. The nectariferous
epigynous disk attracts the insects with long

[Vol. 41

and Guettardoideae. He united all genera of
the family with normally developed
endosperm and without raphides in the
subfamily Cinchonoideae (including subfam.
Ixoroideae and Cinchonoideae of
Bremekamp). He pointed out that
Bremekamp over-estimated its importance.
Robbrecht & Puff (1986) and Robbrecht

mouth parts which performs pollination.

Stylar pollen presentation : In PAVETTA
the flowers are proterandrous. The anthers
mature first and the pollens are shed in the
bud stage on the outside of the stigmas and/
or the upper part of the style, which serves as
a 'receptaculam pollinis" The more affinity
in pollen deposition is ensured by increased
surface area and irregularity of the pollen
receptacle, caused by swelling, hairs, grooves
or ridges. After the anthesis, the style grows
up with deposited pollen grains on it. The
pollen grains are then transported by the
insects to the stigmatic surface of the flowers
in receptive stage.

Bremekamp (1934, 1952, 1966)
n

itroduced the terminology "ixoroid pollen

mechanism" and considered it to be of great
taxonomic importance. He accepted it as the
major criterion to define his subfamily

Ixoroideae.

YVardaniset 10KQ\ AiAd wnAaAt anncidar
YVIULVUULL \17J0) JUilu 1IUL VvUVILIoluul

A semaanlenmlioiee an o boemnacinda
1AULIVUIU PU HITLVIIALLIINIIL ad a laAunvil

characterin distinguishing the Rubiaceae into
3 subfamilies : Cinchonoideae, Rubioideae

(1988) accepted Bremekamp's view.
Robbrecht (l.c.) considered ixoroid pollen
mechanism as one of the important features
to restrict subfamily Ixoroideae to S tribes':
Gardenieae, Pavetteae, Hypobathreae,
Aulacocalyceae and Coffeeae.

DISTRIBUTION

PAavETTA L. occurs in Africa, Asia,
Australia, Melanesia and most of the tropical
Pacific region but absent from North and
South America, Madagascar and
New Zealand. The subgenus Baconia (DC.)
Bremek. occurs only in Tropical West Africa:
the Congo Basin, Uganda, Kenya, Tanzania
and Northern Borders of South Tropical
Africa; the subgenus PAVETTA (EUPAVETTA

and tha N1d Warld Traonice and enhoannc
RN Lilw I YvuUiiu 1 LUPLUU CALANS DHUEVIAUD
DizyGcooN Bremek. is restricted to the Zaire

Basin and Angola.

Among the species of PAVETTA

_________ o~ et i o

GISH'IDUECU II] IIlUldll auuvuuuucul., l' mau,a
is most wmely distributed, almost mrougnout
the country and extends to its adjoining

region. P. indica var. indica occurs in Assam,
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West Bengal, Orissa, Andhra Pradesh, Tamil
Nadu, Kerala, Karnataka, Goa, Lakshadweep
and Sri Lanka ; var. glabrescens occurs in
Arunachal Pradesh, Nagaland, Mizoram,
Manipur, Tripura, Meghalaya, Assam,
Sikkim, West Bengal, Orissa, Bhutan,
Bangladesh, Nepal, and Burma ; var.
tomentosa occurs throughout the country
(except Gujarat and Rajasthan), Burma and
Nepal. Among species restricted to eastern
region are : P. subcapitata distributed in
Arunachal Pradesh, Nagaland, Meghalaya,
Assam and extends up to Garhwal region of
Uttar Pradesh ; P. naucleiflora var.
haucleiflora occurs in Bangladesh, Burma
and also extends up to Malaysia and var.
8labrituba occurs in Bhutan and Burma.
P. birmahica is endemic to Burma only.

Among species restricted to southern
Part of India, 6 species are endemic to Tamil
Nadu (Two species : P. wightii and
P. hohenackeri in Nilgiri hills and one
Species: P. praeterita in Kuttalam hills),
Kerala (P. oblanceolata and P. nemoralis)
and Andhra Pradesh (P. madrassica in
Simhachalam). Species distributed in Tamil
Nadu, Kerala and Karnataka are P.
breviflora, P. brunonis, P. travancorica and
P. hispidula var. zeylanica (also occurs in Sri
Lanka), P, minor, P. hispidula var. hispidula
and var, siphonantha occur in these states and
extend up to Maharashtra, P. crassicaulis
Occurs in Tamil Nadu, Kerala, Goa,
Maharashtra and Gujarat. The distribution of
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PAVETTA sp. 1 is not properly known (India
Orientalis, as per Roxburgh's collection at
BM).

P. graciliflora, the only species is
distributed in Andaman and Nicobar Islands,
which is also extended to Peninsular Malaysia
and Thailand (Siam).

Eight species endemic to Sri Lanka are :
P. blanda (also rarely occurs in Lakshadweep
islands of India), P. gardneri, P. gleniei,
P. glomerata, P. hispidula var. angustifolia,
P. involucrata, P. macraei and P. thwaitesii.

The species of PAVETTA occurs both in
plain areas and in high altitudes. P. indica
var. indica grows both in plain areas (sea
level) and up to an elevation of 1100 m.
P. graciliflora normally grows in sea level,
but rarely up to 400 m in altitude. P. gleniei
grows in between 3-420 min altitude. Highest
altitude (up to 2640 m) is attained by P. indica
var. tomentosa. The species distributed in
Nilgiri hills of Tamil Nadu : P. wightii, P.
hohenackeri, P. breviflora etc. grow in
elevation from 1050 to 2300 m.

SYSTEMATIC TREATMENT OF
THE GENUS PAVETTA L.

Pavetta L. Sp. P1. 1:110. 1753 ; Gen. PI. ed.
5, 49. 1754 ; Syst. Nat. 94. 1756 & ed.
10,2 :894. 1759 ; Sp. Pl.ed. 2, 1 : 160.
1762 & ed. 3, 160. 1764 : Gen. Pl. ed. 6,
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54.1764 ; Syst. Nat. ed. 12,2: 120. 1767;
Gleditsch, Syst. Pl. Stam. Sit. 166.
1764 ; Murray, Syst. Veg ed. 13, 129.

1797 ; Gaert Fru Sem Pl 1: 166 t. 25,

fg 1.1788 ; ) oChi'ebcx, Gen.Pl.e 8 1.

71. 1789 ; Haenke, Gen. Pl. ed. 8, 1 :

111. 1791 ; Juss. Gen. Pl 226. 1791 ;
Vahl, Symb. 3: 11, 1794 : Willd. Sp. P1.

v SRkiay Wy aAIU et

ed. 4, 1 (2) : 610-1798 ; Turton, Gen.

Syst. Nat. 5 : 216. 1802 ; Pers. Syn. Pl.
Emch.Bot.1:131.1805: ; Hedwig, Gen.

Pl. 60. 1806 ; Jolycl. Syst. Sex. Veg. 1:
123. 1810 ; Roem. & Schuit. Syst. Veg.
3:173. 1818 & 3 : 109. 1827 ; Roth,
Nov. Pl. 87. 1821 ; Sprengel, Syst. Veg.
ed. 16. 407. 1825 & Gen. Pl. ed. 9, 90.
1830 ; DC. Prodr. 4 : 490. 1830 ; G. Don,
Gen. Syst. Gard. Bot. 3 : 574. 1834 ;
Wight & Am. Prodr. Fl. Pen. Ind. Or. 1 :
430. 1834 ; Royle, Ill. Bot. 238. 1835 ;
Lindl. Nat. Syst. Bot. 246. 1836 ; Walps.
Rep. Bot. Syst. 2: 480. 1843 ; Ann. Bot.
Syst. 1:1848 & 2 :753. 1851 ; Hook.f.
& Benth. in Hook. Nig. Fl. 413. 1849 ;
Mig. Fl. Ind. Bat. Suppl. 222. 1860 ;
Dalz. & Gibs. Bomb. Fl. 112. 1861 ;
Benth. Fl. Hongk. 157. 1861 ; Drury,
Hand Book Ind. P1. 1: 571. 1864 ; Thw.
Enum. Pl. Zeyl. 155. 1859 ; Hook.f. in
Benth. & Hook.f. Gen. P1. 3 : 114. 1873;
Brand. For. Fl. 245. 1874 ; Bedd. in Ind.
For. 3 : 203. 1877 ; Hiern in Oliv. Fl.
Trop. Afr.3:167. 1877 ; Hook.f. Fl. Brit.
Ind. 3 : 149. 1880 ; Forbes & Hemsley,

CL
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Enum. PL 1 : 385. 1886 ; Bir wood in
Journ. Bomb. Nat. Hist. Soc. 2 : 118.
1887 ; Tnmen Hort Zeyl 43, 1888

fam. IV 10S. 1891 Pramm]ourn As1at
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Soc. Beng. 60 (4) : 316. 1071, Kuuu,c,
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Rev. Gen. P1. 1 : 286. 1891 ; Prain in

Journ. Bomb. Nat. Hist. Soc. 7 : 475.
1893 ; Trimen, Fl. Ceyl. 2: 394, 1894 ;

- Alraswasy

Sonder in Harvey & Sonder, F1. Cap. 3 :
19. 1894 ; Gammie in Rec. Bot. Surv.

Ind. 1(5): 81. 1895 ; Gamble, Trees Shr.

49. 1869 ; Birdwood in Journ. Bomb.
Nat. Hist. Soc. 10 : 411. 1896 ; Kanj.
For Fl. 206. 1901 ; Gage in Rec. Bot.
Surv. Ind. 1 : 347. 1901 ; Wood in Rec.
Bot. Surv. Ind. 2 (1) : 110. 1902 ; Duthie,
Fl. Upp. Gang. P1. 1 : 390. 1903 ; Prain,
Beng. PL. 1 : 417. 1903 ; Gammie in
Journ. Bomb. Nat. Hist. Soc. 15 : 287.
1903 ; Cooke, Fl. Pres. Bomb. 2 : 41.
1904 ; Fischer in Journ. Bomb. Nat. Hist.
Soc. 15 : 574. 1904 ; Gage in Rec. Bot.
Surv.Ind. 3 : 66. 1904 ; King & Gamble
in Journ. Asiat. Soc. Beng. 73 (2) : 83.
1905 ; Prain in Rec. Bot. Surv. Ind. 3
(2) : 223. 1905 ; Brandis, Ind. Trees 387.
1906 ; Blatter in Journ. Bomb. Nat. Hist.
Soc. 18 :409. 1908 ; Bourdill. For. Trees
Travanc. 225. 1908 ; Blatter in Journ.
Bomb. Nat. Hist. Soc. 19 : 326. 1909 ;
Haines, Fl. Chot. Nagp. 506. 1910 ; Craib
in Kew Bull. 1911 (10) : 395. 1911 ;
Merrill, Fl. Manila 452. 1912 ; Matsum.
Ind. Fl. Jap. 2: 594. 1912 ; Gibs. in Journ.
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Rao, Fl. P1. Travanc. 213. 1914 ;

135. 1914 ; Fyson, Fl. Nilg. Puln. 1: 195.
1915 ; Haines, Desc. list. 132. 1916 ;
Patker, For. Fl. Punj. 281. 1918 ; Blatter
inRec. Bot. Surv. Ind. 8(1) : 221. 1919 ;
Hischer in Rec. Bot. Surv. Ind. 9 (1) :
95, 1921 ; Gamble, Fl. Pres. Madras 632.
1921 ; Haines, Bot. Bih. Or. 2 : ¢56.
1922 ; Ridl. F1. Mal. Pen. 2 : 100. 1923 ;

Osmast. For. Fl. Kumayun 294. 1927 ;

Bremek. in Ann. Trans. Mus. 13 : 182.
1929 ; Mayuran. in Bull. Madras Govt.
Mus (N.S.) 2 : 147. 1929 : Hutch. &
Dalz. FI. West Trop. Afr. 2 : 89, 1931;
Fyson.) Fl. South Ind. Hill St. 1 : 285.
1932 ; Blatter in Journ. Bomb. Nat. Hist.
Soc. 36 : 792. 1933 ; Kanj. For. Fl. Pil.
210. 1933 ; Bremek. in Fedde Repert.
37 1-208. 1934 ; Craib, Fl. Siam. Enum.
2(2): 166. 1934 ; Bremek. in Kew Bull.
1936.(9) : 481. 1936 & Bull. Jard. Brux.
14 :305. 1937 ; Alst. Kendy Fl. 49, fig.
257. 1938 ; Fisch. in Rec. Bot. Surv. Ind.
12.(2) : 102. 1938 ; Bremek. in Fedde

Repert. 47 : 12 & 81. 1939 ; Kanj. ez al.
Fl. Assam 3 : 71, 1939 ; Bremek. in Kew

Bull. 1948 - 350. 1948 ; Bond, Wild Fls.
Ceyl. 86. 1953 ; Bremek. in Kew Bull.
1953 : 501. 1953 ; Kitamura in Kihara,
Faun. Fl. Nepal Himal. 1 : 231. 1955 ;

Bremek. in Kew Bull. 11 : 169. 1956 ;

Saatap, F1. Purandh. 62. 1957 ; Deb in
Bull, Bot. Surv. Ind. 3 : 312. 1961 ;
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Trop Afr ed. 2 2: 136 1963 Backer
ava2:323.1 :
Pl. Darz. Sikkim Himal. 427. 1966 ; Sant.
Fl. Khandala ed. 3, 119. 1967 ; Gupta,
Fl. Nainit. 163. 1968 ; Patel, For. Fl.
Melghat 188. 1968; Ramasw. & Razi, Fl.
Bangalore 585. 1973 ; Bakh. in Thai For.
Bull. (Bot.) 9:'47. 1975 ; Mallaet al. F.
Langt. 124. 1976 ; Gandhi in Sald. &
Nicol. Fl. Hassan 587. 1976 ; Sharma et
al. in Biol. Mem. 2 : 71. 1977 ; Bgidson
in Kew Bull. 32 : 609. 1978 ; Raizada &
Saxena, Fl. Mussorie 1 : 301. 1978 ;
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uuuuvu, 4 1. LAV

Gould in Hara & Williams, Enum. Fl.
Pl. Nepal 2 : 206. 1979 ; Bridson in' Kew
Bull. 35 : 823. 1981 ; Mathew, F1. Tam.
Nad. Carn. 1:235. 1981, 2: 343.t. 343.
1981 & 3 : 732. 1983 ; Rao & Razi, Fl.
Mysore 573. 1981; Verma, F1, Bhagalpur
196. 1981 ; Manilal & Shivar. FI;. Calic.
146. 1982 ; Deb, Fl. Tripura State 2 : 77.
1983 ; Chaudh. & Wadh. Fl. Himachal
Pr. 2 : 348. 1984 ; Guhabakshi, FI.
Murshidabad 158. 1984 ; Kok & Grobb.

in S. Afr. J. Bot. 3 : 185. 1984 ; Naith.
F‘ Chamnh] 700 1QRA Pn]nm in 0
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Stainton, Fl. Himal. 174. t. 55. 1984 :
Sharma et al. Karnataka 130. 1984 :
Verma et al. Fl. Raipur 178. 1985 ; Rao,
F1.Goa2:215.1986 ; Ahmed. & Nayar,
End. Pl. 1: 162. 1987 : Bridson in Kew
Bull. 42 : 251. 1987 ; Ellis, F1. Nallam.
1:213. 1987 ; Swamin. in Henry et al.
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Fl. Tam. Nad. 2 : 19. 1987 ; Nair, Fl,
Court. 2 : 321. 1987 ; Bridson & Verdc.
in Polhill, Fl. Trop. East Afr. Rubiac.
(2) : 618. 1988; Singh, Fl. East Karn. 1:
351. 1988 ; Panigr. & Murti, Fl. Bilaspur

Baconia DC. in Ann. Muz. Natl. Hist.
Nat. Paris 9 : 219. 1807 & Prodr. 4 : 485.
1830 [Type : B. corymbosa DC. =P.
corymbosa (DC.) Williams].

Crinita Houttuyn, Nat. Hist. 2(7) : 361.
t. 40, 1, 1777 [Type : C. capensis Houttuyn =
P. capensis (Houtt.) Bremek.].

Exechostylus K. Schum. in Engl. Bot.
Jahrb. 28 : 67. 1899 (Type : E. flaviflora K.
Schum. = P. brachycalyx Hiern).

Pavate Adanson, Fam. 2 : 145. 1763.

Verulamia DC. ex Poiret in Lamk.

nﬂhilh] AMath DAs 0O . RAN 10NQ MMussrn o
Laivywl. lvividl. DUL, O . J9J0. 10VO (1)pE .

V. corymbosa DC. ex Poiret =
P. corymbosa (DC.) Williams].

Shrubs or small trees, rarely undershrubs
or herbs. Leaves opposite, decussate (rarely
ternate, only in one unnamed species),
petiolate or sessile ; lamina usually provided
with bacterial leafgalls (bacterial nodules) and
rarely with domatia on the secondary (rarely
tertiary) nerve axils on lower surface ;
bacterial leaf-galls normally circular, rarely

eiliptic, obiong, linear or branched ; domatia
tuft, pocket or pit type ; external indumentum
uni-or multicellular, straight or curved, with
smooth (rarely pitted) outer walls ; stipules
with a triangular to truncate limb, cannate at

tha haca nr 11n tn tha whnla lanoth haaring a
uiv vaowv Ul uy LU LIV VWIIUVI 1p115u1, uvcuuls (23

short or long arista, with colleters and hairs
within ; colleters dendroid, feathery or brush-
like ; trichomes intermingled with colleters,
silvery white, rarely brown, pluricellular,
articulated or cylindrical. Inflorescence
terminal on main and lateral branches, rarely
axillary, sessile to subsessile or peduncled
trichotomously branched loose or compact
corymbose, rarely subcapitate cymes ; bracts
connate, stipule like, membranous ;
bracteoles usually small, free, sometimes
absent. Flowers few to many (rarely one),
bisexual, pedicellate or subsessile to sessile,
4-merous. Hypanthium globose to
subglobose or obovoid. Calyx tube
cylindrical, broader above or campanulate,
short or long, persistent or deciduous ; teeth
short or long, dentate, triangular, ovate,
obovate, subquadrate, lanceolate or subulate,
rarely absent. Corolla white to creamy or
greenish white, rarely red (in P. canescens
DC. from Angola and Zaire) ; tube
cylindrical, slightly widened at throat ; throat
glabrous or pubescent, rarely bearded ; lobes
elliptic, lanceolate, oblong, obovate or ovate,
contorted to the left in bud ; internal

indiimantiim 1mminallnlase flat sihhan 13a writh
11IUULLIIVIILULLL UllIViIIUIALy 114Gl 11UVUVILL LIRD WU

pitted surface. Microcharacters of outer
surface of corolla tube : epidermal cells
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mouth of the tube, exserted and spreading or
reflexed in mature flowers; filaments short ;
anthers dorsifixed above the base, linear,
ore or less equalling the corolla lobes in
length, 2-lobed, acute at apex, sagittate at
base longitudinally dehiscent, twisted when
dry. (except subg. DizycooN Bremek.) ; pollen
medium sized, prolate, subprolate, prolate-
spheroidal or spheroidal, 3-zonocolporate or
3-zonocolpororate. Ovary 2-loculed ;
Placenta axile, fleshy, pendulous from the
ubper part of the septum ; ovules solitary
f7 rarely paired), immersed or partly
IMmersed in the cup like placenta ; disc
annular, fleshy ; style long-exserted, * two
times longer than the corolla tube, slender,
glabrous or subglabrous below, sometimes
the exserted portion puberulous or pubescent,
the upper part acts as pollen receptacle
(teceptaculum pollinis), thickened club
Shaped, 8 ribbed, puberulous ; stigmatic
Surface confined to the bidentate (rarely two
distinct lobes) apex of the style. Fruit a drupe,
black ang shining, rarely white or coloured,
Spherical (globose) or subglobose to
didymouyg (2-lobed), rarely fleshy

COntain:.. o *Q
vexaiill 11VO 4 O

o 17 A\ olccbnnanitg N
g 1(-2) chartaceous pyrc
2 Or 1 (hy ahnartinn) attached to the unner
T VY auUlllUll}, ALLGVIIVG WV iy wprprws

Part of the septum, hemispherical with a wide
Citcular to semicircular excavation in the
CeNntre of the ventral face (flat side) ; seed
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coat exotestal, cells hexagonal, rarely penta-

h straight walls ; cuticular

o
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reticulate-foveate or pusticulate ; endosperm
entire and horny ; embryo small dorsal ;
radicle straight or curved, inferior ;
cotyledons 2, + equal ; plumule minute,
enclosed within the cotyledons.

Herman 56 BM].

Distrib. : More than 400 (?) species
(Bremekamp 1948, 1953, 1956) in the Old
World tropics ; 42 species recognized by
Bremekamp (1934) in Indian subcontinent
are reduced in the present investigation to 25
species and 8 extratypical varieties (33 taxa).

INFRAGENERIC CLASSIFICATION

A.P. de Candolle (1830), G. Don (1934),
Walpers (1834, 1848, 1851) arranged the
species of PAVETTA L. in 3 or 4 groups,
according to their geographical distribution,
viz. Asiatic, African, Madagascan and
Australian. They did not consider any
taxonomic character for their grouping.
Hooker f. (1880) classified the species into
two groups, according to the length of the
calyx teeth : * Calyx teeth much shorter than
the ovary and ** Calyx teeth elongate,
equalling or longer than the ovary.
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EupaveTrTa Rremek. (_PA E

AAAw AR

(DC.) Bremek. and D1izyGooN as sho

key below

included in this

S
distinguished on the basis

()
and nature of calyx teeth and stipules, nature

of flowering ehoot,posmonnhnﬂorcscencc—

Key to the subgenera of Paverrta L.
(Bremekamp 1939a)

1. Anthers in the open flowers
not spirally twisted ; apical

part of the style spathulate ... Subg. DizyGooN

1a. Anthers in the open flowers

spirally twisted ; apical part

[ 8]

nf tha otula f@mfn
i l-llU LY v viviv,

2. Corolla throat bearded ... Subg. BACONIA

2a. Corolla throat glabrous or
arachnoid, but never bearded Subg. PAVETTA

(—Trma
=CUPAY

Of these three subgenera, only one,

namelv tho PaveTTA i€ renrecented in

aadRazavay A SAVIA LA AU AVLWOWIILWA L1

Indian sub—contment.

»
e

The subgenus PAVETTA was divided into
18 sections of which only the section

etc.

Bremekamp (1934, 1939a,b)
distinguished species sometimes on the basis
of one or two quantitative characters. Very
often slight difference in length of the calyx
teeth or hairiness of the leaf or corolla tube
were sufficient for him to distinguish species.
On the other hand, he did not hesitate to
postulate species on the basis of very
incomplete or insufficient material bearing
no flowers or fruits. Due to unsatisfactory
delimitation of taxa, Bridson (1978) and
Kok & Grobbelaar (1984) reduced a number
of species to synonymy.

Ser. Angustisepalae, comprising 2
species, namely P. gleniei and
P. malacophylla represent one species only.
Ser. Angustistipulae, comprising 3 species
namely P. travancorica, P. concanica and P.

laeta represent one species also.
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In view of these facts it is not considered worth while to recognize series and subseries under
the section, for which a general key to all the available species is given below :

KEY TO THE SPECIES OF Paverra L.

L Inflorescence axillary 2

Ia, Inflorescence terminal

N

Stipules broadly triangular, coriaceous, calyx teeth subulate,
longer than 2.5 mm 3

2a, Stipules narrowly triangular, scarious, calyx teeth dentate or
triangular, up to 0.5 mm «.  22.P. travancorica

3. Leaves opposite, cymes loosely corymbose, corolla tube 7 -

15 mm long, ca 1 mm across, pubescent at throat, corolla lobes
oblong or oblong-lanceolate 7. P. gleniei

3a. Leaves ternate, cymes compact corymbose, corolla tube 20 -
24 mm long, ca 2 mm across, glabrous at throat ; corolla lobes

narrowly triangular 7a. P. sp. 1
4. Cymes.corymbose 5
4a, Cymes capitate or subcapitate 11
3. Corolla tube 20-34 mm long 6
Sa. Corolla tube 5 - 15 mm (rerely 18 mm) long 13
6. Stipules subulate « 19. P. oblanceolata
6a, Stipules triangular or ovate 7

7. Stipules never scarious calyx teeth traingular 8
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Ta. Stipules scarious at margin ; calyx teeth subquadrate,

. . s .

8. Corolla lobes 9 - 15 X 2.5 - 6.0 mm, style stout,

thickened at the middle, fruits p I-m scent or glabrous

>

fruits puberulous 15. P. madrassica

.m-s L

puberulous 6. P. gardneri

\0
(@)
&
0,
"
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&
o
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5
@
o

Oa. Calyx teeth elliptic, obovate or elliptic-obovate, acute, obtuse
or rounded at apex, plant body pubescent or hispid 10

10. Calyx teeth acute at apex, corolla tube pubescent at throat, apex
of corolla lobes acuminate, pubescent outside 14. P. macraei

10a. Calyx teeth obtuse or rounded at apex, corolla tube glabrous at
throat, apex of corolla lobes rounded, glabrous 20. P. praeterita

I1. Calyx teeth up to 0.3 mm long, broadly triangular, corolla tube

1£ ) e | P lala An mrmea lannaan than lahas lahao savindad

10 - 24 MM lUlls, UU“UlC Ul 11IViV IUIISCI i1iail lUUCb, 100€8 TOUNGea
or mucronulate at apex 21. P. subcapitata

11a. Calyx teeth 0.8 - 4.5 mm long, narrowly triangular or lanceolate,
corolla tube up to 8 mm long, almost equal in length with the lobes,
lobes acute or acuminate at apex 12

12. Bracts 8 - 13 X 7 - 15 mm ; calyx teeth 2.0 - 4.5 mm, linear-
lanceolate, pubescent within ; corolla lobes narrowly lanceolate 13. P. involucrata

12a. Bracts 3.0 - 4.5 X 3.5 - 4.5 mm ; calyx teeth ca 0.8 mm, narrowly
triangular, glabrous ; corolla lobes oblong 8. P. glomerata

13. Cymes compact corymbose ; corolla tube slightly longer than the
lobes, fully glabrous 3. P. breviflora
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14, Calyx teeth narrowly triangular or subulate 15
14a. Calyx teeth triangular, dentate or truncate 16
1S, Leaves densely pubescent beneath, stipules 12 - 17 X 5 - 7 mm,

oblong-triangular, subcoriaceous, cymes pubescent, calyx teeth

subulate, pubescent. - 4. P. brunonis
15a. Leaves puberulous beneath ; stipules 6 - 8 X 5 - 6 mm, broadly

triangular, scarious at margin ; cymes puberulous ; calyx teeth

narrowly lanceolate, puberulous 24. P. wightii
]A e .. - P - - - - P P - - - = oy - - - N
il Stipules narrowly triangular, peduncles 4.5 - 6.0 cm, slender 11. P. hohenackeri
16a. Stipules broadly to ovate-triangular or aristate, peduncles

0 - 1.6 cm stout 17
17, Stipules aristate, inflorescence and pedicels hispid with

white spreading hairs, fruit hispid 17. P. naucleiflora
17a, Stipules broadly or ovate-triangular, inflorescence and

pedicels glabrous, puberulous, puberscent, tomentose

or hirsute ; fruits never hispid 18
18, Calyx teeth broadly triangular 19
182, Calyx teeth narrowly triangular, truncate or dentate 7a
19

Stem thick, with short conical outgrowths, leaves
broadly obovate, cymes hirsute

5. P. crassicaulis
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19a. Stems slender, without conical outgrowths, leaves

narrowly obovate or oblanceolate, cymes glabrous

or puberulous 20
20. Internodes short, leaves acuminate at apex, cymes and

pedicels puberulous, corolla tube glabrous at throat, lobes

ca 9.5 X 3.0 mm, glabrous 18. P. nemoralis
20a. Internodes long, leaves rounded at apex, cymes and pedicels

glabrous or sparsely pubescent, corolla tube pubescent at

throat, lobes 5.5 - 6.0 X 2 mm, pubescent within 2. P. blanda
21.  Leaves narrowly lanceolate, pedicels 10 - 15 mm, slender,

corolla lobes lanceolate 23. P. thwaitesii
2la. Leaves elliptic, obovate, oblanceolate or oblong, pediceis up

to 7 mm, stout, corolla lobes oblong or elliptic 21
22.  Stipules scarious at margin, leaves densely puberulous beneath,

inflorescence and calyx puberulous 16. P. minor
22a. Stipules coriaceous, never scarious at margin, leaves glabrous,

pubescent or tomentose beneath ; inflorescence and calyx

glabrous, pubescent or tomentose 22
23.  Lateral nerves closely arranged, corolla tube 5 - 6 mm, slender,

lobes ca 2.5 mm long 1. P. birmahica
23a. Lateral nerves distantly arranged, corolla tube 8 - 18 mm long,

lobes 4 - 8 mm long 23
24.  Cyme branches slender, limb-tube cupular, with colleters

within, calyx deciduous in fruits 9. P. graciliflora
24a. Cyme branches stout, limb-tube broader above,

without cofleters, calyx persistent in fruits

12. P. indica
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1. Pavetta birmahica Bremek. in Fedde

broadly traingular, acute at apex, coriaceous,

Repert. 37 : 115. 1934 (Type : Burma :
Thayetungo dist., Minhea, 17. 12. 1904,

Nak nced P os bn Toow T ~nale NTos TYI .2
/00 au ROout lIl JUUHI DOUIILD, INal. 11ist.

Soc. 89 (3) : 349. 1992.

P. birmahica Bremek. var. glabrescens
Bremek. (=birmahica, l.c. 116 & var.
tomentosa Bremek. l.c. 116 ( Type : Burma,
Griffith s.n. ex Herb. E.I.C. No. 3010 holo.
K1, iso. CAL ).

P. gamblei Bremek. in Fedde Repert. 37:
114 1934 (Type : Burma : Irawaddi,
"WJanoung, 4. 5. 1872, J. S. Gamble 115
holo. K 1, photo CAL !). (Fig-13)

Shrubs or small trees, 1.2 4.5 m high,
Creéct, branched ; stem stout, terete, sometimes
4-angled, puberulous or pubescent when
Young, glabrous and corky in age. Leaves 2.5-
102 x 1.6-6.2 cm, elliptic, rarely elliptic-
lanceolate, shortly acuminate or rounded at
apex, cuneate or acute at base, subcoriaceous
Orcoriaceous, glabrate or sparsely pubescent
above, tomentose beneath, rarely glabrous ;
bacterial leaf-galls rarely present on
vvCOi‘luaI'y or tertiary nerves, circular, 0.3-
1.0mm, prominent on upper surface invisible
On lower surface ; domatia normally absent,
Tarely present, tuft type (only seen in Gamble
115K 1) on secondary nerve axils ; lateral
Nerves 8-13 pair, alternate, slender ; petioles

0.3-1.5 cm, stout, pubescent ; stipules
Persistent, interpetiolar, 5-7 x 3-6 mm,

puberulous outside, with colleters and
trichomes inside ; colleters few on adaxial

» £50- ng,

40 pim oroadq, bebllC, 1caun€i"y‘ Or br Ubum(e

tnchomes intermingled with colleters few,
silvery white, 592-1440 pm long, 16-32 um
across, pluricellular, cylindrical, 4-9 celled,
apical cell acute, outer wall smooth.
Inflorescence terminal, sessile or subsessile,
trichotomously branched, corymbose cymes
on spreading branches, 4.5-10.0 cm across,
pubesent ; peduncles up to 0.2 cm, pubescent;
bracts 5-6x 4-6 mm, cuspidate, membranous,
puberulous. Flowers 100-250 ; pedicels 2.5-
4.0 mm, pubescent. Hypanthium ca 0.8 x
0.8 mm, obovoid, pubescent ; calyx tube ca
0.5 x 1.0 mm, broader above, puoescem ;
teeth ca 0.2 x 0.1 mm, dentate, pubescent.
Corolla tube 5-6 mm long (rarely 8 mm), 0.5-
1.0 mm across, cylindrical, glabrous outside,
pubescent within ; lobes ca 2.5 x 1.0 mm,
elliptic-oblong, acute at apex, glabrous.
Microcharacters of outer surface of corolla
tube : epidermal cells elongate, surface with
fine longitudinal cuticular striations ; inner
surface of corolla lobes : epldermal cells
ridged, surface smooth or striate. Filaments
ca 0.5 mm, slender, glabrous : anthers ca
2.5 mm ; pollen 27 x 22 (23 30 x 19

23) um, subprolate ; 3-zonocolpororate,
ectocolpium 20x 2 (17-23x 1-2) um, colpus
membrane smooth, ends acute : ora

compound, combir nmo tunees A and R .
O YIPvS n3 auu Dl , I,ypc

A, lalongate, 4 X 7 (2-5x 6-13) um ; type B,
lolongate 4 x 2 pum, thickened, apocolplum
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o

Fig. 13 : P. birmahica Bremek. : A. habit ; B. flower ; C. corolla split open ; D. placentation ; E. fruit ; F.
seed ; G. embryo. A -C. from A. Huk s.n.; E - G. from S. Mokim 36.
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diameter 6 um ; exine 1.5 pm, reticulate,
columellate. Ovary ca 0.7 x 0.6 mm, disc ca
0.4 x 0.6 mm ; style 10-13 mm long, rarely
18-22 mm, stout, glabrous or puberulous
below stigma ; stigma ca 0.5 mm, glabrous
Or puberulous. Drupes 6-7 mm across,
globose, subglobose or didymous, 1 or 2
seeded, glabrous ; seeds ca 4 mm ; exotestal
Surface pusticulate ; embryo ca 2.5 mm ;
radicle ca 1.0 mm, stout ; cotyledons 2, equal,
¢a 1.5 x 1.5 mm, reniform, obtuse at apex,
Subcordate at base ; plumule minute, enclosed
within cotyledons.

 External indumentum 112-608 jum long,
§24 um across, pluricellular, cylindrical,
3-5 eelled, curved or straight, apical cell
acute, outer wall pitted.

Fl. : May-December, Fr. : July- January.
Distrib. : MyanMmaRr:Thayetungo,
Mergui.

Specimens examined : MYANMAR :
Merigui, Griffith s.n. ex Herb. E.I.C. No.
3005 (CAL); Upper Burma, 13. 7. 1890,
Abdul Huk s.n. (CAL) ; September 1890,
Abdul Huk s.n. (CAL, MH) ; Sheyebo, June
1891, Abdul Huk 64 (CAL) ; Tabodowa, July
891,  Abdul Huk s.n. (CAL) ;
Kyoukunyaung, July 1891, Abdul Huk s.n.
(CAL) ; Shan Hills, 1892, Abdul Huk 76
(CAL) Minbu, Sept. 1902,
§. Mokim 36 (CAL, MH) & 169 (CAL) ;
Prome, 19, 12. 1903, Coll. ? 20806 (BSIS) ;
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Meiktila, 17.6.1911, Coll. ? 3288 (DD).

2. Pavetta bianda Bremek. in Fedde Repert.
37: 94 : 1934 pp. (excl. synonyms and
Indian specimens) (Type : Sri Lanka :
900-1200 mm., 1854, Thwaites C.P.
2456 K !, iso. BM !, CAL!) ; Deb & Rout
in Journ. Bombay Nat. Hist. Soc. 89
(3):351.1992.

P. indica L. var. montana Hook.f. Fl.
Brit. Ind. 3 ;: 150, 1880.

P, indica Thw. Enum, Pl. Zeyl. 1585. 1859
(excl. var. r & s) ; Trimen, FI. Ceyl. 2 : 349,
1894. (Fig. 14)

Shrubs, 2.0-2.5 m high, erect, branched,;
stem stout, terete, glabrous, sparsely
pubescent when young, grey barked. Leaves
4-12 x 1.2-3.8 cm, narrowly obovate or
oblanceolate, rounded at apex, acute or
attenuated at base, subcoriaceous, glabrous,
shining above ; bacterial leaf-galls few to
many on mature leaves, absent in some young
ones, on the secondary or tertiary nerves,
circular (0.5-1.5 mm), rarely elliptic (1.5
2.0x 1.5 mm) or oblong (ca 2 x 1 mm), more
prominent on lower surface ; domatia absent
midrib subcanaliculate above ; lateral nerves
6-8 pair, alternate or subopposite, more
prominent beneath ; petioles 0.5-1.4 cm,
glabrous ; stipules persistent, interpetiolar,
1.5-3.0 x 3.0-5.0 mm, broadly triangular,
shortly cuspidate, coriaceous, glabrous
outside, with colleters and trichomes inside ;
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Fig. 14: P. blanda Bremek. : A. habit ; B. flower split open showing floral parts ; C. placentation ; D. embryo.
All from Thwaites C.P. 2456.
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colleters plenty on the adaxial surface of
stipules and bracts, 320-720 um long, 160-
240 um broad, stalked feathery or brush-
like ; stalk 64-240 um long ; trichomes
:m/emungled with colleters, few, 320-368 um
0Rg, '16-24 um across, pluricellular,
afticulated, 6-9 celled, apical cell acute, outer

WQJI emanth Taflasrccnnmmna tammntnal cacad
= waliUJul. (110ISsSCerice telililiial, DCbbuC

01" Subsessile trichotomously branched,

IV corvimmboce cvmece 5-6 om acrnce

corymbose cymes, 5-6 cm across,
glabrous or sparsely pubescent ; peduncles
Upt60.3 cm, glabrous ; bracts 3-4x 3-5 mm,
Cuspidate, membranous, glabrate outside,
With: colleters within. Flowers 25-100 ;
Pedicels 3-5 mm, glabrous. Hypanthium ca
10x.1 -2'mm, obovoid, glabrous ; calyx tube
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striate-reticulate, columellate. Ovary ca 0.8x
1.0 mm ; disc ca 0.5 x 1.0 mm ; style 30-32
mm, slender, glabrous ; stigma ca 0.5 mm,
notched, glabrous. Drupes 4-8 X 4-11 mm
across, subglobose or didymous, glabrous,
black when dry, shining, with persistent
calyx, 1 or 2 seeded ; seeds 3-5 mm ; exotestal
Anlla ON 170 110a 1w

1424
COID OU“ILO Ml 1ullg, J.U‘L‘I' l.&lll Llllbl\

hexagonal, with striate walls, surface striate-

- embrvo 2 0_'7 8§ mm

3 Wil II.IJ.JV et AARARA

1.0 mm, stout, curved ; cotyledons 2, equal,
ca 1.5 x 1.8 mm, reniform, rounded at apex,

subcordate at base ; plumule minute, enclosed
within cotyledons.

« radicle ~o
L] S

orannlate
el SAAANAAANNY WAL WIW WS

Fls. : March-May ; Frts. : August-

€@ 1.0 x.1.5 mm, broader above, glabrous ;
teeth. 0.6-0.8 x 0.8-1.0 mm, broadly
triangular, acute at apex, glabrous ; Corolla
fube:10-13 mm long, 1.0-1.2 mm across,
Cylindrical, glabrous outside, sparsely
Pubescent within, pubescent at throat ; lobes
35:6.0 x 2.0 mm, oblong, acute at apex,
8labrous outside, pubescent within ; internal
mdumentum 448-960 pm long, 19-28 pm
d, unicellular, ribbon-like, acute at apex,
Outer wall pitted. Microcharacters of inner
Surface of corolla long, epidermal cells
tidged, surface rugose. Filaments 1-1.2 mm
long, glabrous : anthers ca 4.5 mm ; pollen
3% 30 (28-34 x 24-33) jm, spheroidal ; 3-
zm10c01porate ; ectocolpium 22 x 3 (20-26 x
2-5) pm, colpus membrane smooth, ora
Sllnple type A,, lalongate, 5 x 10 (4-7 x 7-
15) um, not thickened, tenuimarginate ;
apocolpium diameter 6 um ; exine 2 pm,

November.

Ecology : Evergreen forests, at 900
1700 m in altitude.

Distrib. : Inpia : Lakshadweep Islands ;
Sri Lanka : Central Province, Uva Province,
Western Province.

Specimens examined : INDIA.
LAKSHADWEEP ISLANDS : Cardamum, 15. 11.
1891, H. M. I: M. Investigator s.n, (CAL).

Sri LANkA : Western Province, August

1077

1836, Thwaites C.P. 37 & s.n. (CAL) ;
Thwaites C.P. 2512 (CAL, K) ; 900 m,

Thioastoe (D 16LA72 (VAT N\
LIEWGes L.at, 1000 (LAL)J , Aaams Peak

1. 3. 1883, Coll. ? s.n. (MH) ; Central

Prnvmoe Jhella Saunear 29 11 1010
Vases WAL 5“1, &, 11. 1yly,

D. 0. Wirt 109 (DD) ; Thisaya, J. Donald

b
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2164 (DD) ; Sita Ratmalie estate, Haputale,
ca 1700 m, 8. 5. 1969, Kostermans 23939
(K.); Uva Province, Badulla dist., Ohiya-
Welimada Road, 1625 m, 23. 9. 1974, D. D.
Tirvengadum & Shelton Wass 572 (K).

3. Pavetta brevifiora DC. Prodr. 4 : 491.
1830 (Type : India : Tamil Nadu, Nilgiri
hills, Leschenault 35 G, microfische
CAL !); G. Don, Gen. Syst. Gard. Bot.
3: 574. 1834 ; Wight, Ic. Pl Ind. Or. t.
1035, 1844 ; Walps. Ann. Bot. Syst. 1:
373. 1848 ; Drury, Hand Book Ind. Fl.
1:573. 1864 ; Beddome, Fl. Sylv. For.
Man. 134/7. 1874 ; Hook.f. Fl. Brit. Ind.
3:151. 1880 ; Brandis, Ind. Trees 387.
1906 ; Rama Rao, Fl. P1. Trav. 214. 1914;
Ramasw. in Rec. Bot. Surv. Ind. 6 : 135.
1914 ; Fyson, Fl. Nilgiri & Puln. Hill
Tops 1 :195. 1915 ; Gamble, Fl. Pres.
Madras 633. 1921 ; Fyson, Fl. South Ind.
Hill St. 1: 285. 1932 ; Bremek. in Fedde
Repert. 37 : 98. 1934 ; Rangan. in Ind.
For 64 : 529. 1938; Kapoor in Journ.
Bomb. Nat. Hist. Soc. 61 : 363. 1964 ;
Meher-Homiji in Bull. Torrey Bot. Club
94 :235.1967 ; Ramasw. & Razi in Bull.
Bot. Soc. Bengal 21 : 97. 1967 & Fl.
Bangalore dist. 585. 1973 ; Sharmaet al.
in Bull. Bot. Surv. Ind. 15 : 59. 1973 ;
Sharmaet al. in Biol. Mem. 2 : 72. 1977,
Rao & Razi, Syn. Fl. Mysore 573. 1981;
Saxena & Brahmam in Jain & Rao, Ass.
Thr. Pl Ind. 85. 1988 ; Sharma et al. Fl.
Karnataka 130. 1984 ; Ahmed. & Nayar,
End. PlL. Ind. Reg. 1 : 162. 1987 ;
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Swaminath. in Henry et al. F1. Tam. Nad.
2:19.1987.

Ixora candolleana Kuntze, Rev. Gen. Pl.
1:286. 1981,

Shrubs or small trees, erect, branched ;

stem stout, terete, quadrangular or
subquadrangular, glabrous or pubescent when
young, glabrous and corky in age ; bark
yellow. Leaves petiolate, ellipitic or elliptic-
obovate, rarely oblanceolate, acute or
acuminate at apex, acute at base,
subcoriaceous or membranous, glabrous or
glabrescent above, glabrous, densely
pubescent or ciliate on the nerves beneath ;
bacterial leaf-galls few to many, present on
the secondary or tertiary nerves, circular or
elliptic, more prominent on either surface ;
domatia rarely present, tuft type on secondary
nerve axils ; midrib subcanaliculate above ;
lateral nerves 7-13 pair, alternate or
subopposite, more prominent beneath ;
petioles 0.3-1.6 cm, stout, glabrous above,
glabrous or pubescent beneath ; stipules
persistent, interpetiolar, 7-15 x 2.5-6.0 mm,
narrowly triangular, coriaceous or
subcoriaceous, scarious at margin, glabrous,
sparsely ciliate or pubescent outside, with
colleters and trichomes inside ; colleters
stalked, dendroid; trichomes intermingled

with colleters pluricellular, articulated type,
Infloresceence terminal, subsessile or sessile,
trichotomously branched, compact
corymbose cymes, glabrous or pubescent ;
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bracts broadly triangular, membranous,
Pubescent. Flowers pedicellate ; pedicels

2. Leaves ciliate on the nerves

beneath ; calyx teeth broadly

stout, glabrous or pubescent. Hypanthium

triangular, ciliate (b) var. ciliolata

obovoid, glabrous or sparsely pubescent ;
calyx tube glabrous, ciliate or pubescent
outside, glabrous within ; teeth 4, dentate,

2a. Leaves glabrous ; calyx

teeth narrowly triangular

farrowly triangular or subulate, glabrous,
Ciliate or pubescent outside, glabrous within.
Corolla tube 4-8 mm long, 0.5-1.5 mm across,

lanceolate, acute, acuminate or mucronulate
at apex, glabrous. Stamens : filaments up to
I mm, glabrous; anthers 2.2-5.0 mm,
dorsifixed above the base, 2-lobed, acute at
apex, sagittate at base, dehiscing
longitudinally ; pollen subprolate or prolate-
Spheroidal, 3-zonocolporate, ora simple, type
A, lalongate ; exine reticulate, columellate.
'OVary 2-loculed with 1 pendulous ovule in
®ach loculus ; disc annular ; style slender or
Stout, glabrous, rarely puberulous above ;
Stigma simple, fusiform, glabrous or
Puberulous. Drupes globose or subglobose,
glabrous with persistent calyx teeth ; seeds
hemiSph':-.lrical, excavated.

KEY TO THE VARIETIES

L Stipules and bracts pubescent outside ;
Cymes pubéscent ; calyx teeth subulate,
Pubescent ... (c) var. pubescens

la, Stipules and bracts glabrous outside ;
Ccymes glabrous ; calyx teeth triangular
or dentate, glabrous or
ciliate

or dentate, glabrous ... (a)yvar. breviflora

(a) var. breviflora

5lﬂldllcal, glabibus ; lobes oblong, mely Sharma et al. Fl. Karnataka 130. 1984 ;

Swaminath. in Henry et al. Fl. Tam. Nad. 2:
19. 1987.

P. breviflora DC. var. glaberrima
Bremek. in Fedde Repert. 37 : 98. 1934 ;
Barnes in Journ. Bomb, Nat. Hist. Soc. 44 :
443. 1944 ; Kammathy et al, in Bull. Bot.
Surv. Ind. 9 : 219. 1967 ; Sharma et al. in
Biol. Mem. 2 : 72. 1977 ; Swaminath. in
Henry et al. Fl. Tam. Nad. 2 : 20. 1987.

P. breviflora DC. var. subcoriacea
Gamble, Fl. Pres. Madras 633. 1921 (Type :
Karnataka : Bababoodan hills, 1800 m, Oct.
1908, A. Meebold 10734, Lecto. CAL ) ;
Sebast. & Vivekan. in Bull. Bot. Surv. Ind.
9:174. 1967 ; Sharma et al. Fl. Karn. 131.
1984 ; Swaminath. in Henry et al, Fl. Tam.
Nad. 2 : 20. 1987.

P. blanda Bremek. in Fedde Repert. 37 :

94. 1934, pp. (Indian specimens only : the
Srilankan specimens belong to P, blanda).

(Fig. 15)

Shrubs or small trees up to 6 m high,
erect, branched ; stem stout, subquadrangular,
glabrous ; bark yellowish. Leaves 5.5-13.0 x
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Fig. 15 : P. breviflora DC. var. breviflora : A. habit ; B. flower split open showing floral parts; C. placentation.
All from Gangopadhyay & Mondal 2470.
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1.6-5.5 cm, elliptic or elliptic-obovate, acute

or teritiary nerves, circular (ca 1 mm) or
elliptic (1-1.5 x 0.5 mm), more prominent

subcanaliculate above ; lateral nerves 9-12
pairs, alternate or subopposite, more

stout, glabrous ; stipules interpetiolar, 7-10x
3-4 mm, narrowly triangular, subcoriaceous,
scarious at margin, base persistent, glabrous
outside, with colleters and trichomes inside;
colleters few on the base of stipules within,
560-960 um long, 128-240 pm broad,
stalked, dendroid ; stalk 64-96 pum long,
trichomes intermingled with colleters, few,
304-352 um long, 16-24 Um across,
pluricellular, articulated, 6-8 celled, apical
cell acute, outer wall smooth. Inflorescence
terminal, peduncled, trichotomously
branched, corymbose cymes, 4 - 6 cm across,
glabrous ; bracts 8 11 x5 6 mm, braodly
triangular, membranous, glabrous. Flowers
40 50 ; pedicels 1.5 3.0 mm, glabrous.
Hypanthium ca 1 x 1 mm, obovoid, glabrous;
Calyx tube ca 1.0 x 1.8 mm, broader above,
glabrous ; teeth 0.4 - 0.5 x 0.2 mm, narrowly
triangular or dentate, glabrous; Corolla tube
ca 8 mm long, ca 1.5 mm across, cylindrical,
glabrous ; lobes ca 5.0 x 2.5 mm, oblong,
mucronulate at apex, glabrous.
Microcharacters of inner surface of corolla
lobes : epidermal cells ridged with smooth
cuticular surface. Filaments ca 0.8 mm,
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glabrous ; anthers 4.5 - 5,0 mm, glabrous ;

—atapex and base, subcoriaceous, glabrous ;  pollen 33~ x 32 m (30 - 34 x 300
—bacterial leaf-galls few to many on secondary — 36)pm, prolate-spheroidal ; 3-zonocolporate;

ectocolpium 27 x 3 (24-28 x 1-3) um, colpus
membrane smooth ; ora simple, type A,
apocolpium diameter 3 wm, circular ; exine
2 um, finely reticulate, columellate, ovary ca

14 mm long, stout, glabrous ; stigma ca 3
mm, fusiform, glabrous. Drupes 6-7 mm
across, globose or subglobose, glabrous, 1
seeded ; seeds ca 4 mm ; exotestal cells 96-
220 pum long, 30-50 um thick, hexagonal,
with straight walls, surface striate-granulate.

Fl. : March-May ; Fr. : June-December.

Ecology : As undergrowth in evergreen
forests at 1700-2250 m in altitude.

Distrib. : Inpia : Karnataka, Kerala,
Tamil Nadu.

Specimens examined : INDIA. KERALA :
Travancore, Mukara, 5.9, 1913, M. Rama Rao
1660 (CAL).

TamiL Nabu : Nilgiri dist. Ootakamund,
10.8.1978,G. King s.n. (CAL); 14. 8. 1878,
G. King s.n. (CAL) ; Kandalmand shola,
2250m, June 1883, J. S. Gamble 12034
(DD) ; Keti, 2100 m, June 1885, J. S. Gamble
16198 (DD) ; 24.5.1961, P. Guniet 606
(CAL) ; Coonoor, Lambis rock, 1800 m, May
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1883, J. S. Gamble 11593 (CAL, K) ; 1800m,
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Madras, Gamble 14276 holo. K : photo

2. 12. 1971, N.C. Rathakrishnan 39106
(MH) ; T. R. Bazar, 1950 m, 22.2.1972, B
D. Sharma 39881 (MH) ; Kunna Kombai
shola, 1750 m, 18.2.1973, E. Vajravelu
43640 (MH) ; Bengal Mattam, 2000 m,

CAL :) ; Blasco in Journ. Bomb. Nat.
Hist. Soc. 67 : 524. 1970 ; Shetty &
Vivekan. in Bull. Bot. Surv. Ind. 13 : 33.
1971 ; Sharma et al. in Biol. Mem. 2 :
72.1977; Abraham & Mehrotra in Journ.

22.5.1957, K. M. Sebastine 3319 (CAL,
MH) ; Avalauche, 1925 m, 28.12.1970, B.
V. Shetty 37624 (MH) ; Pulney hills, 1885,
R.H. Beddome 3912 (BM); June 1897, A.G.
Bourne 530 (CAL) ; Kodaikanal Bombay
shola, L. T. I. Piot 1/66, 23.9.1967, K.N.
Subramanian 2656 (DD); Konakarai R. F.,
1700 m, 19.11.1970, E. Vajravelu 37024
(MH) ; Pillar rock, 2000 m, 17.3.1982 M.

Gangopadhyay & D.C. Mondal 2470 (CAL).

Wiemnsrmian

\.,uuuoucc, u.UU m, 1. T.F. Boum’illan 561
(CAL) ; Tirunelveli dist., Kanni Katti,
31.5.1901, C. A. Barber 3010 (CAL) ;
Agastiarmalai, 22.5.1901, C. A. Barbar 2937
(CAL).

Note : Bremekamp (1934) treated P.
breviflora var. subcoriacea Gamble (1921)
as a synonym under P. blanda Bremek.,
which was based on P. indica L. var.montana
Hook.f. (1880) and limited to Srilanka only.
The Indian specimens cited by Bremekamp
(L.c.) fully agree with P. breviflora var.
breviflora. So, P. breviflora DC. var.
subcoriacea Gamble is treated here as a
synonym under P. breviflora DC. var.

breviflora.

(b) var. ciliolata Gamble ex Bremek. in
Fedde Repert. 37 : 98. 1934 (Type :

Econ. Tax. Bot. 3 : 866. 1982 ;
Swaminath. in Henry et al. Fl. Tam. Nad.
2:20.1987. (Fig. 16)

Shrubs erect, branched ; stem stout,
quaurdngmar, glaorous s bark yCllOWlSl'l.
Leaves 4.5 140 x 1.0 4.5 cm, elliptic or
elliptic-obovate, acute or acuminate at apex,
acute at base, subcoriaceous, glabrous above,
ciliate on the nerves beneath ; bacterial leaf-

calle manuv Aan carnndn r tartiaru narvacg
saua uxau_y Uil DU\:UIIUGIJ Ul twitial y vl VLo,

circular (0.5 1.2 mm) orelliptic (1.0-1.5%
0.5 0.7 mm), more prominent on upper
surface ; domatia absent ; midrib

subcanaliculate above ; lateral nerves 10-12

pair, alternate or quhnnnoqlte maore

pair, alternate or subo no
prominent beneath ; petioles 0.4 1.6 cm,
stout, glabrous ; stipules interpetiolar, 10

15 x 3-5 mm, narrowly triangular, coriaceous,
scarious at margin, persistent at base,
glabrous outside, with colleters and trichomes
inside. Inflorescence terminal, sessile or
subsessile, trichotomously branched,
corymbose cymes, 2.5 4.5 c¢cm across,
glabrous ; bracts 4 7 x4 6 mm, broadly
triangular, cuspidate, membranous, glabrous.
Flowers 40 - 80 ; pedicels, 2 - 4 mm, glabrous.
Hypanthium 0.5 1.0 x 0.8 1.2 mm,
obovoid, glabrous ; calyx tube 1.0x1.0- 1.8
mm, broader above or cylindrical, ciliate
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Fig. 16: P. breviflora DC var. ciliolata Gamble ex Bremek. : A. habit ;
D. placentation ; E. fruit; F. seed ; G. embryo. All from G. King s .n..

B. flower ; C. corolla split open ;
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de, glabrous within ; teeth 0.4 0.8 x
0.2 0.6 mm, broadly triangular, ciliate.
Corolla tube 4 8 mm long, 0.5 1.2 mm
across, cylindrical, glabrous ; lobes 3.5
5.0x 1.0 - 2.0 mm, oblong, rarely lanceolate,
mucronulate or acuminate at apex, glabrous.
Filaments ca 0.5 mm, glabrous ; anthers 2.2-
5.0 mm. Ovary 0.8 x 0.7-1.0 mm ; disc 0.5 x
0.7-1.0 mm ; style 12-17 mm (rarely 6 mm)
long, slender, glabrous below, puberulous
above ; stigma 1-3 mm, clavate, puberulous.
Drupes 5.5-6.0 mm across, globose or
subglobose, glabrous, shining, 1-seeded ;
seeds ca 4.5 mm ; exotestal surface rugose ;
embryo ca 2 mm ; radicle ca 1 mm, stout,
curved ; cotyledons 2, ca 1 x 1 mm, equal,
suborbicular ; plumule-minute, enclosed
within cotyledons.

outside

Ecology : As undergrowth in evergreen
forests, at 300-2300 m in altitude.

Distrib. : INDIA : Tamil Nadu.

Specimens examined : INDIA. TamiL
Napu : Nilgiri dist., Ootakamund, 6.8. 1878,
G. King s.n. (CAL) ; Arambu shola, 2220 m,
17.4.1961, C.E.C. Fischer 3952 (CAL) ;
Cooner, May 1883, M. A. Lawson s.n. (MH);
June 1883, M.A. Lawson s.n. (MH) ;
1770 m. 27.5.1917, C.E.C. Fischer 4085
(CAL) ; 5.1.1958, S.P. Sethi & Nagi 26158
(DD) ; Lovedala, 2100 m, May 1885, J.S.
Gamble 16154 (DD) ; Meliar, 1500 m, May

1886, J. S. Gamble 17243 (MH) ; Bikkatti,
1500 m, May 1889, J. S. Gamble 20564 (DD);
Dodaikombai, 1800 m, 20.6.1970, B.V. Shetty
34340 (MH) ; Najanad, 2125 m, 8.7.1970, J.
L. Ellis 34524 (MH) ; Long wood, Kotagiri,
2200 m, 31.7.1970, E. Vajravelu 35185
(MH) ; 2025 m, 2.7.1973, E. Vajravelu 44322
(MH) ; Coll. ? s.n. (E) ; Snowdown
R.F.,2300m, 2.9.1970, B. D. Sharma 36004
(MH) ; Shola east of Bikkapattimund,
1900 m, 24.3.1972, G. V. Subbarao 40460
(MH) ; Kateri falls, 1825 m, 3.12.1972, E.
Vajravelu 39194 (MH); Kodaikanal, 300 m,
May, 1913, Coll. 7 633 (CAL) ; Iyerpadi,
Anamalai hills, 1290 m, 28.5.1914, C. E. C.
Fischer 3743 (CAL). Peninsula India Or.,
1866 - 7,R. Wight s.n. (Kew Distribution No.
1479 K).

N A s Y Tha hahit A*Pl'ln ic nlant
IYUICO . l} .lll\/ llaUll Ul U1 tllullt ll.l Wllll—(dll

field note (S. P. Sethi & Nagi 26158 DD) as
woody climber is probably erroneous.

ii) The specimen King s.n. (CAL) differs
from other specimens in small flowers
(4 mm), lanceolate corolla lobes, short style
(6 mm).

(c) var. pubescens Bremek. in Fedde Repert.
37 : 98. 1934 (Type : Tamil Nadu,
Pulneys, Shenthadi Kanal, Bourne 2046
K!, photo CAL!) ; Swaminath. in Henry
et al. Fl, Tam. Nad. 2 : 20, 1987.

(e 17N
Wwig. 17

Shrubs erect, branched ; stem stout, 4-
angled, corky in age, glabrous, pubescent
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Fig. 17 : P. breviflora DC. var. pubescens Bremek. A. habit ; B. flower split open showing floral parts ;
C. placentation. All from Sebastine 2699.
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when young. Leaves 4.7 16.9 x 6.0 cm,
elliptic or elliptic-ovate, rarely oblanceolate,
acuminate at apex, acute at base,
membranous, glabrous or glabrate above,
densely pubescent beneath; bacterial leaf-
galls few to many on secondary or tertiary

[Vol. 41

subprolate, 3-zonocolporate ; ectocolpium 25
x 2 (20-27 x 1-3) pm, colpus membrane
smooth ; ora simple, type A.. lalongate, 5 x
11 (4-6 x 10-15) um ; apocolpium diameter
5-6um ; exine 2 um, reticulate, columellate,
lumina ca 1 um. Ovary ca 0.8 x 0.8 mm ;

nerves, circular (0.5 1.0 mm), more
prominent on lower surface ; domatia tuft
type, rarely present on secondary nerve axils
(in type specimen only) ; lateral nerves 7-13
pair, alternate or suboppoisite, more
prominent beneath ; petioles 0.3-1.5 cm,
glabrous above, pubescent beneath ; stipules
persistent, interpetiolar, 8-12 x 2.5-6.0 mm,
narrowly triangular, scarious at margin,
pubescent outside, with colleters and
trichomes within ; colleters many on the
adaxial surface of stipules ; trichomes
intermingled with colleters plenty.
Inflorescence terminal, shortly peduncled,
trichotomously branched, corymbose cymes,
4.0-5.0 cm across, densely pubescent ; bracts
ca 6 x 6 mm, broadly triangular,
membranous, pubescent. Flowers 80-100 ;
pedicels up to 2 mm, pubescent. Hypanthium
ca 1 J X 1 J i, UDUVOiU, gldUlUUb or
sparsely pubescent ; calyx tube ca 0.5 x
1.5 mm, broader above, pubescent outside,
g abrous within ; teeth 0.8-1.0 x 0.3 mm,
subulate, pubescent ouside, glabrous within.
Corolla tube ca 6 mm long, 1.5 mm across,

P Y. | 1 Tnla e 1nl £ Ny
\.yuﬂuﬂcal, g1a0T0uUs ; 100€8Ca J.u X 1.5m mim,

oblong, acute at apex, glabrous. Filaments

ca 1 mm long, glabrous; anthers ca 4 mm ;
nallan 20) v ')6 (DS_AA v ')( 270Y) 11m

P\Jllvll A YN \&Jd=ITF N & -L7} Hl I Y

disc ca 0.5 x 0.8 mm ; style ca 13 mm, stout,
glabrous ; stigma ca 2 mm, fusiform,
glabrous. Drupes 6-7 mm across, black,
shining, sparsely pubescent, with persistent
calyx teeth, 1 seeded ; seeds ca 4 mm.

Fl. : March-April ; Fr. : December - ?
Ecology : Evergreen forests, at 1667-
1800 m in altitude.

Specimens examined : KERALA
Travancore, Devicolam, 1800 m, Dec. 1990,
A. Meebold 13433 (CAL) ; Kottayam dist.,
1700 m, 26.4.1966, B.V. Shetty 27390 (CAL,
MH).

TamiL Napu : Nilgiri dist., Kateri Road
to Kurdha, 1967 m, 27.3.1957, K. M.
Sebastine 2699 (CAL, MH).

4. Pavetta brunonis G. Don, Gen. Syst.
Gard. Bot. 3 : 575. 1834 (Type : Tamil

Nndss Nilgie: hille WWAll £he £1779 1anen
maau, 1N11E1L nuis, wae, Lat. 01 /2 1ecto.

K-W, microfische CAL !) ; Walpers.
Rep. Bot. Syst. 2'480 1843 & Ann. Bot.

Q‘Icf 1. 271 1QA 17 & (lihe RAamh
WYOl. X . JiJe 20TO aiz. OC Ui, DUILLY,
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Fl. 112. 1861 ; Drury, Hand Book Ind.
FlL. 1:572. 1864 ; Hook.f. Fl. Brit. Ind.
3 :152. 1880 ; Brandis, Ind. Trees 387.
1906 ; Rama Rao, Fl. Pl. Travanc. 214.
1914 ; Gamble, Fl. Pres. Madras 634.
1921 ; Bremek. in Feede Repert. 37 : 112.

1024 . .
1704 , ouauua €t ut lll DlUl lVlClll L .

72. 1977 Ahmed & Nayar, End. Pl. Ind.
Ren - 162 1027 Swaminath. in Henrv

;e ANJdwe AT LLUII.IJ

et al. Fl. Tam. Nad. 2 : 20. 1987.

Ixora nilagirica Kuntze, Rev. Gen. Pl.
1: 286. 1891. (Fig. 18)

Shrubs, 2-3 m high, erect, branched ;
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32 um across, pluricellular, cylindrical, 5

13 celled, apical cell acute, straight, outer wall
smooth. Inflorescence terminal, sessile or
peduncled, trichotomously branched,
corymbose cymes, 7 - 8 cm across, pubescent;
peduncles up to 1 cm long, pubescent ; bracts
6 7 x 5 mm, cuspidate, membranous,
pubescent outside, glabrous within. Flowers

~x 100 -
ca i1vv ,

Hypanthium ca 1 x 1 mm, obovoid,
nnbescent Calvx tube ca 0.5 x 1.0 mm,
broader above, pubescent outside, glabrous
within ; teeth 1.5 2.0 X 0.3 mm, subulate,
acute at apex pubescent outside, glabrous

within. Corolla tube 9 12 mm long, ca

4 mm mlhpem:nt

Aasazay W WO wwasws

nadicele 2
PU“IVUIL’ '~

stem stout, 4-angled, glabrous and corky in
age, pubescent when young. Leaves 5.5 - 17.0
X 2.5 7.5 cm, elliptic-obovate, acute or
acuminate at apex, cuneate, acute or
attenuated at base, membranous, glabrescent
or sparsely pubescent above, densely
pubescent beneath ; bacterial leaf-galls few
to many on secondary or tertiary nerves,
circular, ca 1 mm, more prominent on upper
surface ; domatia absent ; midrib canaliculate
and pubescent above, tomentose beneath ;
lateral nerves10 - 12 pair, pubescent ; stipules
persistent, interpetiolar, 12 17 x5 7 mm,
oblong-triangular, acute at apex,
subcoriaceous, pubescent outside, with
colleters and trichomes within ; colleters
many, 256 1152 pm long, 50 256 pum
broad, stalked, feathery ; stalk 32 96 pm
long ; trichomes intermingled with colleters,
plenty, silvery white, 80-1760 um long, 24 -

1 mm across, cylindrical, glabrous outside,
pilose within ; lobes 4.5 5.0 x 2.5 mm,
oblong, mucronulate at apex, glabrous ;
internal indumentum 480 - 640 um long, 16-
24 pum broad, unicellular, ribbon-like, acute
at apex, surface pitted. Microcharacters of
inner surface of corolla lobes : epidermal cells
ridged, surface rugose. Filaments 0.2

0.5 mm, slender, glabrous ; anthers 3.5 - 4.5
mm; pollen 28 x 25 (25 30 x 24-28) um,

prolate-spheroidal ; 3-zonocolpororate ;
ectocolpium 22x 2 (19 -23x 2-3) um, r-n!nne

membrane smooth, ends round ora
compound, combining types A, and B, ; type
A, lalongate, 5 x 12 (4-5 x 10-15) pm, type
B, lolongate, 5 x 2.5 um, thickened ;
apocolpium diameter 5 um ; exine 2 pm,
medium reticulate, heterobrochate. Ovary ca
0.8x0.8 mm ; discca 0.5 x 0.8 mm ; style 20
- 25 mm long, slender, glabrous, puberulous
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Fig. 18« P. brunonis G. Don : A. habit ; B. flower split open showing floral parts ; C. placentation. All from

Bhargava 56907,
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below stigma ; stigma ca 2 mm, simple,
fusiform, puberulous. Drupes 7-10 x 7 11
mm, subglobose or didymous, sparsely
pubescent, with persistent calyx teeth 1 or 2
seeded ; seeds ca 4 mm ; exotestal surface
reticulate-foveate ; embryo ca 2.2 mm ;
radicle ca 1 mm, stout ; cotyledons 2, equal,
foliaceous, ca 1.2 x 1.2 mm, reniform,
rounded at apex, cordate at base ; plumule
minute, enclosed within cotyledons.

External indumentum 96-912 pm long,
12-48 pm across, pluricellular, cylindrical,
3-15 celled, apical cell acute, straight, outer
wall smooth.

Fl. : April - May ; Fr. : May - June.

Ecology : In evergreen forests, at 100-
1500 m in altitude.

S
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Specimens examined : KARNATAKA :
Mysore, G. Thomson s.n. (CAL)
Chikmagalur dist., Honnamadevi falls, shola
forest, 3.5.1978, M. Ahmed et al. 906 (CAL).

KERALA : Malabar, Concan & C., Stocks.
Law & C. s.n. (L.) ; Cannanore dist.,
Chandanathode, 1000 m, 17.4.1966, J. L.
Ellis 27093 (MH) ; Palghat dist.,
Varadimalai, 1150 m, 19.4.1978,
P. Bhargava 56907 (CAL, MH) ; Poochipana
shola, ca 1000 m, 1.5.1980, V. J. Nair 67422
(MH) ;ca 1100 m, 1.5. 1980, V.J. Nair 67431

(CAL, MH).

TamiL Napu : Nilgiri dist., Nilgiri hills,
April 1847, R. Wight s.n. (CAL, DD) ;
Northern slopes, 1500 m, R. H. Beddome s.n.
(MH) ; Octerlony valley, May 1889, 1500m,
J.S. Gamble 20527 (CAL, DD) ; Western
slopes, Develayam, May 1900, C. A. Barber
2027 (MH) ; C. A. Barber s.n. (MH) ;
Coimbatore dist., Anamalai, Udumanparai,
15.5.1903, C. A. Barber 5890 (MH) ; 1873,
R. H. Beddome s.n. (MH).

5. Pavetta crassicaulis Bremek. in Fedde
Repert. 37 : 112. 1934 (Type :
Mabharashtra : Konkan, Stocks s.n. holo.
K ! photo CAL !) & Feede Repert. 47 :
25. 1939 ; Sant. & Merch. in Bull. Bot.
Surv.Ind.3: 109. 1961 ; Sebast. in Bull.
Bot. Surv. Ind. 4 62 ; Panigr. in
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10:74. 1968 Chrian & Pataskar in Bull.
Bot. Surv. Ind. 11 : 389. 1969 ; Shah &
Suryan. in Bull. Bot. Surv. Ind. 11 ; 294.
1969 ; Reddi in Bull. Bot. Surv. Ind. 11 :
250. 1969 ; Singh & Singh in Journ.
Bomb. Nat. Hist. Soc. 68: 787. 1971 ;
Mitra in Journ. Bomb. Nat. Hist. Soc.
69 : 22. 1972 ; Sanyal in Ind. For. 99 :
156. 1973 ; Brahmam & Saxena in Journ.
Econ. Tax. Bot. 1 : 122. 1980 ; Saxena
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et al. in Ind. Journ. For. 3 : 88. 1980 ;
Biswas & Maheswari in Journ. Bomb.
Nat. Hist. Soc. 77 : 224. 1980 ;
Karthikeyanet al. in Rec. Bot. Surv. Ind.
21. 168. 1981 ; Raghavan et al. in Rec.
Bot. Surv. Ind. 21 : 42. 1981 ; Bole &
Almedia in Journ. Bomb. Nat. Hist. Soc.
79 :321. 1982 ; Shah in Jain & Rao, Ass.
Thr. P1. Ind. 53. 1983 ; Sharma et al. Fl.
Karnataka 131. 1984 ; Rao, Fl. Goa 2 :
215. 1986 ; Sharma & Laxmi. in Journ.
Econ. Tax. Bot. 8 : 442. 1986 ; Nair in
Ind. Journ. For. 9 : 213. 1986 ;
Swaminath. in Henry et al. F1. Tam. Nad.
2 : 20. 1987 ; Singh, Fl. East. Karnatak
1: 352. 1988 ; Sadhale et al. in Journ.
Econ. Tax. Bot. 15(1) : 170. 1991 ; Deb
& Rout in Journ. Bomb. Nat. Hist. Soc.
89 (3) : 349. 1992.

Pavetta stocksii Bremek. in Fedde
Repert. 37: 113. 1934 (Type : Loc. ? Stocks
s.n. holo. 'K' photo CAL !); Sant. & Merch.
in Bull. Bot. Surv. Ind. 3 : 110. 1961 ;
Karthikeyan et al. in Rec. Bot. Surv. Ind. 21:
168. 1981. (Fig. 19)

Undershrubs, shrubs or small trees, 1.5-
3.5 m high, erect, branched ; stem stout,
quadrangular, thick, with short internodes,
glabrous, provided with short conical
outgrowths, corky in age. Leaves 5-15x 2.1-
6.0 cm, broadly obovate, acute or shortly
acuminate at apex, acute at base,
subcoriaceous or coriaceous, glabrous or

[Vol. 41

glabrescent above, sparsely or densely
pubescent beneath, sometimes only on
nerves, densely pubescent when young ;
bacterial leaf-galls plenty, rarely few, on
tertiary or quarternary nerves, rarely on
secondary nerves, circular (0.3-1.0 mm),
rarely elliptic (ca 1.0 x 0.5 mm), more
prominent on lower surface ; domatia
normally absent, rarely present, tuft type, on
secondary nerve axils (in Stocks s.n. K !) ;
midrib subcanaliculate or canaliculate
above ; lateral nerves 8 -10 pair, densely
pubescent beneath, alternate ; petioles 0.4

1.5 cm, sparsely pubescent ; stipules
persistent, interpetiolar, 5 9 x4 9 mm,
broadly triangular, cuspidate, coriaceous,
glabrous outside, with colleters and trichomes
within ; colleters few on the adaxial surface
of stipules, 320 - 640 pm long, 112 - 240 um
broad, sessile or stalked, brushlike or
feathery ; stalk up to 48 um long ; trichomes
intermingled with colleters, plenty, silvery
white, 320 - 1760 um long, 24 - 32 wm across,
pluricellular, cylindrical, 5 8 celled, apical
cell acute, narrow, basal cell broader, outer
wall smooth. Inflorescence terminal on
axillary branches, sessile or subsessile,
trichotomously branched, corymbose cymes,
7.5 8.5 cm across, hirsute ; bracts 8 x 6

7 mm, cuspidate, membranous, puberulose
above, glabrous beneath. Flowers 30 100 ;
pedicels 1-3 mm, hirsute. Hypanthium ca
1 x 1 mm, obovoid, hispid ; Calyx tube ca
0.5 x 1.5 mm, broader above, hirsute outside,
glabrous within ; teeth ca 1.0 x 0.8 mm,
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Fig. 19 : P. crassicaulis Bremek. : A. habit ; B. flower ; C. corolla split open ; D. placentation ; E. fruit ;
F. seed ; G. embryo. A - D. from R. S. Raghavan 80623 ; E - G. from §. D. Mahajan 6853.



88 BULLETIN OF THE BOTANICAL SURVEY OF INDIA

[Vol. 41

broadly triangular, acute at apex, hispid.
Corolla tube ca 11 mm long, 1 mm across,
cylindrical, glabrous outside, pilose within ;
lobes ca 5.0 x 1.5 mm, oblong, subacute at
apex, glabrous. Microcharacters of outer
surface of corolla tube : epidermal cells
elongated, surface with longitudinal cuticular
striations; inner surface of corolla lobes ;
epidermal cells ridged, surface rugose.
Filaments ca 0.6 mm long, slender, glabrous;
anthers ca 5 cm ; pollen 31 x 25 (27 36 x
20 29 ) um, subprolate, 3-zonocolporate,
ectocolpium 23 x 3 (20-32x2 - 6) um ; ora
simple, type A,, lalongate, 5x 10 (4 -7 x 7-
I’)\ um ;

qpnnnlninm diameter 6 um;e exine

1 um, reticulate. Qvary ca 0.7 x0.6 mm :

4 puiai Awesiiatwe & J ’

disc ca 0.5 x 0.6 mm ; style ca 28 mm long,
slender, glabrous below, puberulous above ;
stigma ca 0.5 mm, glabrous or puberulous.
Drupes 7 8 mm across, globose or
subglobose, pubescent, with persistent calyx
teeth, 1 seeded ; seeds ca 5 mm ; exotestal
cells 64 - 96 um long, 16 - 24 um thick, hexa-
or pentagonal, with straight walls, surface
granulate ; embryo ca 2.5 mm ; radicle ca
1 mm, stout ; cotyledons 2, equal, ca 1.5 x
2.0 mm, radicle ca 1 mm, stout ; cotyledons
2, equal, ca 1.5x 2.0 mm, reniform, rounded
at apex, cordate at base ; plumule minute,
enclosed within cotyledons.

External indumentum 160-880 im long,
-16-40 um across, pluricellular, cylindrical,

3 9 celled ctrmaht or curved, apical cell

wwiiwwdy Gpivias Vv

acute, outer wall smooth.

Fl. : March-May ; Fr. : June-December.

Ecology : Evergreen forests, at 750
1350 m, in altitude.

Distrib. : INpIA : Goa, Gujarat, Karnataka,
Maharashtra, Tamil Nadu.

Specimens examined : Goa : Volpui,
12.6.1976, S. R. Paul & S. J. Husain 107453

(T ‘U(‘\ \/[n]nh foract 19 11 1920 p C H

\4~ VYV AVIQGLIUILL AUIWOL, A Lo b Uy £ AJe AL X,

Khan et al. 12381 (LWG).

KArNATAKA : Kundadaguda, Agumbe,
15.5.1962, R. S. Raghavan 80623 (CAL) ;
Shimoga dist., Kavaledurga, 24.5.1962, R.S.
Raghavan 80939 (CAL).

MAHARASHTRA : Bombay, Dalzell s.n.
(CAL, DD) ; Dec. 1889, V. M. Tilak 88
(E) ; Andhri, 25.12.1953, Kaul et al. 5954
(LWG); Pune dist., 29.9.1906, G. M. Ryan
(BM) ; Sakar Pathar, Ambaune, 750 m,
8.3.1962, R.S. Rao 69791 (BSI, CAL) ;
1.2.1963, B.V.Reddi 68339 (BSI, CAL) ;
Nandagaon forest, 21.12.1963, B. V. Reddi
93262 (CAL); Tiskari forest, 5.2.1964, B. V.
Reddi 96111 (CAL) ; 21. 4.1964, Arora &
Kalni91716 (LWG). 20.4.1942, H. Santapau
15456 (DD); 5.6.1959, G. Saran & U.
Shankar 61608 (LWG) ; St. Xavier's villa,
18.11.1961, M. Y. Ansari 32839 (BSI,
CAL) ; Meroli, 15.6.1956 S. K. Jain 2289

(COATY - Dharmgyar Anciochat 1 8§ 108N 4
\“AL) , Ullatwal, Alsigaat, 1.5.1950, A. R.

Bragenza 17 (DD). Mahabaleshwar,
28.4.1952, M. K. Patel s.n. (DD) ; 1350 m,
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3.1.1957, 8. D. Mahajan 13025 (BS],
CAL); 10.9.1957,S. D. Mahajan 63853 (BSI,
CAL) ; Ghodnadi, 14.8.1956, B.S. Rajgurav
7755 (CAL) ; Lingmale road, 2.6.1960, K.C.
Kanodia 62335 (E). Siroda, 23.6.1957, S. K.
Jain 18804 (CAL) ; Gureghar forest,
20.6.1968, R. S. Rao 105075 (CAL) ;
Lonavala, 5.9.1956, S. K. Jain 5967 (CAL) ;
11.9.1956, B. S. Rajgaurav 7755 (CAL) ;
Lingmale road, 2.6.1960, K. C. Kanodia
62335 (E). Siroda, 23.6.1957, S.K. Jain 18804
(CAL) ; Gureghar forest, 20.6.1968, R. S. Rao

105075 (CAL) ; Lonavala 5.9.1956, S. K.
9 1. 9 1056 C n Mnhnxnn

)

g Wy H) xSy wre
):
7

8

Bhimshankar, 30.3. 1057
5, 12622 & 12623 (CAL).
ist. B_ isa, Dongarwadi, 26.5.1958,
S K Jam 34184 (CAL). Purandhar,
29.10.1961, M.Y. Ansari 32635 (CAL) ;
Malavali, Ravivasma press, 6.3.1962, R. S.
Rao 33084 (CAL). Western Ghats, T. Cooke
153 (CAL).
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6. Pavetta gardneri Bremek. in Fedde
Repert. 37 : 89. 1934 (Type : Sri Lanka,
Gardner 52 holo. K ! photo CAL !).

; cr‘ Q.‘

Arnwrm o om bV 4

Leaves pcuumw,
obovate or oblanceolate, rarely lanceolate,
acuminate at apex, acute or attenuated at base,
coriaceous, black when dry, glabrescent
above, puberulous beneath ; bacterial leaf-
galls few on tertiary nerves, circular, 0.5

1.0 mm, more prominent on lower surface ;

'lJXL'

domatia tuft type, present on secondary nerve
axils ; midrib subcanaliculate, puberulous
above ; lateral nerves 7 12 pair, slender,
alternate or subopposite, more prominent
beneath ; petioles 0.4 1.6 cm, puberulous ;
stipules persistent, interpetiolar, 5 8 x 3

5 mm, triangular, cuspidate, coriaceous,
scarious at margin, puberulous outside, with
colleters and trichomes inside ; colleters many
400 - 800 um long, 96-218 wm broad, stalked,
dendroid ; trichomes intermingled with
colleters many, silvery white, 800

1200 um long, 16 24 um across,

i il U 9RBRU0LoS b, LR ARALURRIRRAIRESA T

branched corymbose cymes with 1-2 pairs of
reduced leaves at the base, 10 - 11 cm across,
puberulous ; 0 0.2 cm, stout, puberulous :
bracts 3 - 4 x 3 - 4 mm, triangular, cuspidate,
scarious, puberulous. Flowers 20 37 :
pedicels 2 6 mm, stout, puberulous.
Hypanthium ca 1.2 x 1.2 mm, obovoid,
puberulous. Calyx tube ca 2 x 3 mm,
campanulate, puberulous ; teeth 1.5 2.0 x
1.0 1.2 mm, subquadrangular, micronulate
at apex puberulous. Corolla tube 22 - 25 mm
2.5 mm across, cylindrical,
glabrous outside, pilose within, glabrous at
t;lobes9 10x3.5 4.5mm, oblong,
mucronulate at apex, glabrous. Stamens :

filaments 0.5 1.0 mm, stout, glabrous ;
anthers 5 6 mm. Ovary ca 1 x 1 mm ; disc
ca 0.5 X 1.0 mm ; style 68 73 mm long,
stout below, puberulous above; stigma ca
1 mm, simple, puberulous. Fruits not seen.
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e 0

c & Fr. 7:
Distrib. : SrR1 LANKA. endemic.

Note : This species is represented by type
collection only.

7. Pavetta gleniei Hook.f. Fl. Brit. Ind. 3 :
152. 1880 (Type : Sri Lanka, Batticaloa
dist., Thwaites C.P. 2815 K ! iso. CAL !
BM 1), Trimen, Hort. Zeyl. 43. 1888 &
Fl. Ceyl. 2 : 350. 1894 ; Bremek. in Fedde
Repert. 37 : 80. 1934 ; Deb & Rout in
Journ. Bomb. Nat. Hist. Soc. 89(3) : 348.
1992. P. gleniei Hook.f. var. glabrescens
Bremek. (=var. gleniei) in Fedde Repert.

: 81. 1934 (Type : Thwaites C.P.
15a, holo. K ! photo CAL 1), nom.
superfl. P. gleniei Hook. f. var. pubescens

Bremek. lc. 81 (Type : Thwuaites C.P.

2815 b, holo. K ! photo. CAL ! ).

P. malacophylla Bremek. L.c. 81 (Type :

Thwaites C.P. 2815c, holo. 'K ! photo

AL !). P. tomentosa Thw. Enum Pl

14N A

37
28

Shrubs ca 2 m high, erect, branched ;
stem stout or slender, terete or
subquadrangular, pubescent when young,
glabrous and corky in age. Leaves petiolate,
3 16x0.7 - 5.3 cm, elliptic, elliptic-oblong
or lanceolate, rarely elliptic-obovate or
oblanceolate, acute or subacute, rarely obtuse
or rounded at apex, cuneate, acute or obtuse

at base, coriaceous, rarel y' m beal
green, rarely black above (when dry), sparsely
or denesely pubesent above, tomentose
(rarely sparsely or densely pubescent)
beneath ; bacterial leaf-galls many or few on
secondary or more finer nerves, circular (0.3-
1.0 mm), rarely elliptic (ca 10 % 0.5 mm),
more prominent on lower surface ; domatia
absent ; midrib canaliculate ab ve ; later:
nerves 6-13 pair, alternate or subopposite,
more prominent beneath ; petioles 0.3

1.5 cm, pubescent ; stipules persistent,
interpetiolar, forming intrapetiolar sheath, 4-

7 X 3-6 mm, broadly triangular, shortly

cuspidate, with cusps 1.5-3.0 mm,
cnnhAanniaranng nithacrant anfeida with
suviluilirliaviuud, PUUUD\;UIIL UuLldiuw, VYvitill
Anllatars nnd f-:nlnnmnn .ﬁo:r‘a nn"nfnro faw,
CUILICIVID allU UIVIHIVLIIDD LIDIUC , CULIVIVLD IV WY
at the base of stipules inside, 880-1520 pm

long, 112 - 240 um broad, sessile, dendroid ;
trichomes intermingled with colleters few,
silvery white, 960 2080 pm long, 16

32 um broad, pluricellular, cylindrical, 6 8
celled, apical cell acute, straight, outer wall

smooth. Inflorescence axillary peduncled
t

g.
G
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richotomot
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ranched loosely corymbose
cymes with a pair of small reduced elliptic
lanceolate leaves at the base or not, 3 - 7 cm
across, hispid (with long white spreading
hairs) ; peduncles 3.5 - 9.0 cm long, slender,
hispid ; bracts 3 5 x2 4 mm, triangular,
cuspidate, membranous, hispid. Flowers 12-
38 ; pedicels 2 6 mm, slender, hispid.
Hypanthiumca 1.0x 1.2 mm, obovoid ; calyx
tube ca 1.0x 1.8 mm, broader above, hispid,

teeth 2.5 -5.0x 0.2 - 0.3 mm, enlarged in fruits
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(up to 8 mm), subulate, hispid. Corolla tube
7 - 15 mm long, ca 1 mm across, cylindrical,
glabrous outside, pilose within, pubescent at
throat ; lobes 4-6.5 x 1.2-2.5 mm, oblong or
oblong-lanceolate, acute at apex, glabrous
(rarely pubescent in Walker 14 pp.) outside,
pubescent within below. Microcharacters of
outer surface of corolla tube : epidermal cells
elongated, surface with fine longitudinal
cuticular striations ; inner surface of corolla
lobes : epidermal cells ridged, surface smooth
or striate. Filaments ca 1 mm, slender,
glabrous ; anthers ca 4.5 mm, sparsely
pubescent ; pollen 28 x 25 (25 - 31 x 21 -27)
um, prolate-spheroidal, 3-zonocolpororate ;
ectocolpium 22 x 2 (20 22 x2 3) um,
colpus membrane smooth, ends round ; ora
compound, combining types A, and B ; type
A, lalongate, 5 x 13 (4-6 X 12-15 )um ; type
B, 4.5 x 3 um, lolongate, apocolpium
diameter 6-7 um, exine 2 pum, finely
reticulate, lumina circular. Ovary ca
1 x1 mm ;disccalx 1 mm,annular ; style
14 - 30 mm, slender, glabrous below, sparsely
puberulbus above ; stigma simple, clavate or
2-lobed, lobes ca 1 mm, lanceolate, acute at
apex, glabrous or puberulous. Drupes 6 - 7 x
6 - 8 mm, globose or didymous, hirsute, with
persistent calyx ; seeds 1 or 2,ca 4 x 3.5 mm,
excavated ; seed coat colliculate-
scrobiculate ; embryo ca 1.5 mm, radicle ca
1.2 mm, stout ; cotyledons 2, ca 0.3 x 0.3
mm, equal, orbicular ; plumule minute,
enclosed within cotyledons.

External indumentum 352-800 um long,

[Vol. 41

16-32 wm across, pluricellular, cylindrical ;
3-8 celled, apical cell acute, curved on leaf
beneath, pedicels and hypanthium ; straight
on other parts, outer wall pitted.

b

Ecology : In plain areas, road side thicket
or slopes, up to 420 m in altitude.

Distrib. : Sri LANkA : Batticaloa dist.,
Jaffna dist., Anuradhapuram dist.

Specimens examined : SRi LANKA
(Ceylon): Walker 14 (E) ; Jaffna dist., North
of Paranthan, 10.12.1970, F. R. Rosberg
53573 (E.L) : Anuradhapuram dist., Ritigala
strict Natural Reserve, Ascent along eastern
slope of Wannatikande, 420 m, 20.1.1973,
A.H.M. Jayasuriya 1032 (L) : Valachchenai,
3 m, 4.12.1974, G. Davidse & D. B.
Sumithraarachchi 9093 (CAL).

Note : P. gleniei Hook.f. is
distinguishable by its axillary long peduncled
inflorescence, subulate calyx teeth persistent
in fruits, corolla tube pubescent at the throat;
corolla lobes oblong or oblong-lanceolate.

7a. Pavetta sp. 1. Type : India Orientalis,
Roxburg s.n. (holo. BM !, photo CAL !).
(Fig. 21)

Shrubs ; stem stout, angled, pubescent.
Leaves petiolate, ternate (in threes), 8 16 x
2.3 5.6 cm, elliptic-oblong or elliptic-
obovate, acute at apex, acute or cuneate at
base, subcoriaceous, glabrous or pubescent
above, tomentose beneath ; bacterial leaf-
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Fig.21: P sp.1:A. habit; B. flower split open showing floral parts ; C. placentation. All from Roxburgh s.n.
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galls rarely present on secondary or more
1 , Ci , ca 0. X

prominent on upper surface, domatia
absent ; lateral nerves 8 - 14 pair, alternate or

subopposite, more pr

petloles 0. 8 1. 2

IIllIlCIll Dcﬂt:d[[l .
m, pubescent ; stipules

broadly triangular, cuspldate subcoriaceous,
pubescent outside, with colleters and hairs

\r hn cnlla e manv nn tha
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of stipules, 448 672 um long, 96 128 um
broad, stalked, feathery ; stalk 80 160 um
long ; trichomes intermingled with colleters,
many, 288 - 1280 um long, 16 - 24 im across,
pluricellular, cylindrical, 5 - 12 celled, apical
cell acute, outer wall smooth. Inflorescence
axillary peduncled trichotomously branched
compact corymbose cyme, 6 - 7.5 cm across,
pubescent, with a pair of reduced narrowly
elliptic-oblong leaves at the base ; peduncle
4 - 6 cm, pubescent ; bracts 5 - 6 x4 - 5 mm,
cuspidate, membranous, pubescent. Flowers
50 60 ; pedicels 4 6 mm, stout, sparsely
pubescent Hypanthium ca 1.0 x 1.5 mm,
obovoid, glabrous or sparsely pubescent ;
calyx tube ca 1.5 x 2.5 mm, campanulate,
glabrous or sparsely pubescent ; teeth 4, 4.0 -
45 x 0.3 0.5 mm, subulate, sparsely
pubescent. Corolla tube 20 - 24 mm long, ca
2 mm across, cylindrical, glabrous outside,
pubescent  within, glabrous at
throat ; lobes 8 9 x 2 mm, narrowly
triangular, acuminate at apex, glabrous ;
internal indumentum 320 656 pum long,
24 32 pm broad, unicellular, ribbon like,
acute or subacute at apex, surface pitted.

[Vol. 41

Filaments 1.0 1.5 mm, slender, glabrous ;
46 x 33 42) um, subprolate ; 3-
zonocolpororate; ectocolpium 34 x 4 (29

NC N P4 U, PR ..,.,.m. brane _A-‘-_AL
J0 X 5  O) uin, COpus 1ICiL 1C SINOOLI,
ends round ; ora compound combining types

11 x 12 15) um, type B lolongate 6 x

4 wm, thickened ; apocolplum diameter 8
01

im QV
P4 P&lll Y WL
lumina 1 pm

1.2 mm, discca

a i RAZARZG WAL ww

36 40 mm long, stout, glabrous below,
puberulous above ; stigma 1.5 2.0 mm,
simple, entire, clavate, puberulous. Fruits not
seen.

ine 7 11m verv finelv ret
Al et 'Vl] a AWl

circular. Ovary ca 1.2 x
1 (Ox 1.2 mm, annular: stvle

siw Arzazay -»¢;..w¢u. 9y o)

External indumentum 240 - 752 pm long,
13 24 um across, pluricellular, cylindrical,
2 5 celled ; apical cell long, narrow, acute
at apex, outer wall smooth.

Note : This species is based on a single
collection : Roxburgh s.n.. This specimen was
determined by Bremekamp as Pavetta gleniei
Hook. f. On critical examination, it was found
to be totally different from that species. The
differences are : leaves in threes ; cymes
compact ; pedicels stout ; hypanthium and
pedicels sparsely pubescent ; corolla tube
longer and broader, glabrous at throat ; corolla
lobes narrowly triangular, acuminate at apex,
glabrous within.
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8. Pavetta glomerata Bremek. in Fedde
Repert. 37 : 93. 1934 (Type : Sri Lanka,
Central Province, May 1866, Thwaites

AT N

. 3924 holo. K { photo CAL !).

Shrubs erect, branched ; stem stout,
1.9-4.0 cm, obovate or oblanceolate, rarely
elliptic, acute at apex, acute or attenuated at
base, coriaceous, glabrous : bacterial leaf-
galls many, present on secondary or tertiary
nerves, circular (0.5-1.0 mm) or elliptic (ca
2 x 1 mm), rarely oblong (ca 5% 1 mm), more
prominent on lower surface ; domatia absent;
lateral nerves 7-10 pair, alternate or
subopposite, more prominent beneath ;
petioles 0.5-1.2 cm, stout, glabrous ; stipules
persistent, interpetiolar, 6-9 X 3-4 mm,
narrowly triangular, acuminate at apex,
scarious at margin, glabrous outside, with few
colleters and trichomes within ; colleters 480-
1200 pm long, 48-240 pm broad, sessile,
dendroid ; trichomes intermingled with
colleters few, silvery white, 320-800 pum,

nn1(‘9"ll|9r
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cylindrical, outer wall smooth. Inflorescence
terminal on short axillary branches, sessile,
subcapitate cymes, with a pair of leaves at
the base, 3.0-3.6 cm across ; bracts 3.0-4.5 X
3.5-4.5 mm, suborbicular, cuspidate,
glabrous. Flowers 20-25, subsessile ; pedicels
up to 1.5 mm, stout, glabrous. Hypanthium
ca 1.5 x 1.5 mm, obovoid, glabrous ; calyx
tube cq 0.5 x 1.5 mm, broader above,
glabrous; teeth ca 0.8 x 0.3 mm, narrowly

triangular, acute at apex, glabrous. Corolla

TAXONOMIC REVISION OF THE GENUS PAVETTA (RUBIACEAE)
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tube ca 6 mm long, ca 2 mm across,
cylindrical, glabrous outside, pilose within ;
lobes ca 6 x 2 mm, oblong, acute at apex,

Tawanseda e

gldeUUb [‘lldlllclltb cu U J llllll, blC“u@[,
glabrous ; authers ca 4.5 mm. Ovary ca 1 x
1 mm ; disc ca 0.5 X 0.8 mm ; style 12 13

simple, clavate, puberulous.
Fl.:May ; Fr.:?
Distrib. : Sr1 Lanka : Central Province.

Notes : 1) This species is represented by
type collection only. The type of this species
has been cited in protologue (Bremekamp/.c.)
as Thwaites C.P. 3934 K, but it has been
verified that the type specimen at K
(annotated by the author) bears the number
3924. So, it has been probably printed

arrananncly in nratnlaoone ac Thwaitoe £ D
CIToNCous.Ly 1n protoioguc as iawaiies C.r.

3934 in place of Thwaites C.P. 3924,

2) P. glomerata is closely allied to
P. involucrata from which it differs in smaller
and narrower calyx tube, smaller calyx teeth,
smaller bracts at the base of cyme.

9. Pavetta graciliflora Wall. ex Ridley in
Journ. Str. Br. Roy. Asiat. Soc. 86 : 296.
1922 & F1. Mal. Pen. 2 : 100. 1923 (Type

: Siam, Finlayson s.n. ex Wall. Cat. 6178
holo. K ! microfische CAL !) ; Bremek.
in Fedde Repert. 37 : 102. 1934 ; Craib,

Fl. Siam. 2 (2) : 167. 1934 pp. (Fig. 22)

P. indica auct. non. L., Prain in Journ.
Asiat. Soc. Bengal 60 (2) : 361. 1891.
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Fig. 22: P gracilifiora Wall ex Ridley : A. habit ; B. flower split open showing floral parts ;
C. placentation ; D. fruit ; E. seed ; F. embryo. A - C from N. P. Balakrishnan 5161 ;D - F. from N. G. Nair 4531.
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Shrubs or small trees, 2 10 m high.
erect, branched ; stem stout, terete, glabrous.
Leaves 4.5 23.0 x 1.0-1.8 mm, narrowly

ObOVatP allinticr_lancanlate ar lnnnpr\lqtp
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rarely broadly elliptic, subacute to obtuse at
apex, attenuated or acute at base,

both 31des rarely pubescent on nerves
beneath ; bacterial leaf-galls few to many on
secondary or tertiary nerves, circular (0.5

2.0 mm) or elliptic (ca 1 x 0.5 mm), more
Prominent on lower surface ; domatia
frequently present on secondary nerve axils,
tuft, pocket or pit type; lateral nerves 6 - 11
pair, alternate, slender, more prominent
beneath ; petioles 0.3 2.5 cm, glabrous ;
stipules persistent, interpetiolar, 2 - 6 x 2.5

6.0 mm, ovate-traingular, cuspidate,
subcoriaceous, glabrous outside, with
colleters and trichomes within ; colleters few
on the adaxial surface of stipules, 316 - 1280
Mm long, 56 112 um broad, stalked,
dendroid; stalk 112 448 pum long;
trichomes intermingled with colleters, plenty,
silvery white, 640 1840 pm long, 16 24
Km across, pluricellular, cylindrical, 6 13
celled, apical cell acute, outer wall smooth.
Inflorescence terminal, subsessile or shortly
Peduncled trichotomously branched, loosely
corymbose cymes, 4-15cm across, glabrous;

TR ) ssaviS,y Pl 2] Lt

peduncles up to 1.6 cm, glabrous ; bracts 5

8 X5 9 mm, triangular, cuspidate,
membranous, glabrous ; Flowers 40 200 ;
pedicels 4 - 6 mm, glabrous. Hypanthium ca
0.8 x 0.8 mm, subglobose, glabrous ; calyx
tube 1.0-1.2x 1.5-2.0 mm, cupular, glabrous

outside, with colleters within ; teeth ca 0.2 x
0.2 mm, dentate, glabrous. Corolla tube 8
12mm long, 1.0- 1.5 ‘mm across, cylindrical,

g]ahrnnc onteide
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within ; lobes 4-5 x 1-2 mm, oblong, acute at
apex, glabrous ; internal 1ndumentum 512-

ribbon-like, acute at apex, surface pitted.
Filaments ca 0.5 mm, slender, glabrous,
anthers 3-4 mm ; pollen 31 x 23 (26 36 x.
21-28) um, prolate ; 3-zonocolporate,
ectocolpium 23 x 3 (19 27 x2 4) um,
colpus membrane smooth, ends acute ; ora
simple, type A, lalongate, 4x 10 (3-5x 7 -
12) um ; apocolpium diameter 6 um; exine
1 um, reticulate, columellate, thick at poles.
Ovary ca 0.6 x 0.6 mm ; disc ca 0.3 x
0.6 mm ; style 18 30 mm long, slender,
glabrous ; stigma ca 1 mm, simple, clavate,
glabrous. Drupes 5 - 8 mm across, subglobose
or didymous, glabrous, 1 2 seeded ; seeds
ca 4 mm ; exotestal cells 80 210 um long,
30 80 pm thick, hexagonal, with straight
walls, surface granulate ; embryo ca3 mm;

mr‘uv]p ca 14 mm ctn nf o sntuladns
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1.6 x 1.8 mm, reniform, obtuse at apex,
cordate at base ; plumule minute, enclosed
within cotyledons.

Fl.:March - June ; Fr. : July - December.

Ecology : Inland forest, at 0-400 m in
altitude.

Distrib. :
Islands ;
(Saim).

INDIA : Andaman & Nicobar
MYANMAR ; MALAYSIA ;- THAILAND
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Specimens examined: INDIA : ANDAMAN
SLANDS : No amans, Saddle beak, ca
400 m, 27.3.1977, N. P. Balakrishnan 5161
(CAL). Middle Andamans, Bakultala,
6.11.1977, N. Bhargava 6407 (CAL, PBL).
South Andamans : Mt. Harriet, 16.8.1884,

Rungachang, D. Prain s.n. (CAL) ;
7.10.1895, King's collector s.n. (CAL) ; Aug.

10046 P J Hotwio Q& (CAT ) e Dart Rlair NMa
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1890, G. King s.n. (CAL) ; Pyth ghat, Pal

monunt 1’) 7. 10N King's pn”onfnr s.n
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(CAL) ; Hobdaypur hill jungle, 6.6.1891, G.
King s.n. (CAL) ; Manpur hill jungle, 46.
1892, King's collector s.n. (CAL) ;
Dhanikhari hill jungle, 2.7.1892, King's
collector s.n. (CAL); 7.9.1977,N. Bhargava
& N. G. Nair 6238 (CAL) ; Balughat hill
jungle, 1.10.1892, King's collector s.n.
(CAL); Goplakabang hill jungle, 27.5.1893,
King's collector s.n. (CAL) ; 16.9.1895,
King's collector s.n. (CAL) ; Bumlitan hill
jungle, 21.10.1891, King's collector s.n.
(CAL); Mangunj hill jungle, 6.1.1894, King's
collector s.n. (CAL) ; Port mount jungle hill,
28.7.1894, King's collector s.n. (CAL) ; Jarwa
creek hill jungle, 8.12.1894, King's collector
s.n. (CAL) ; Jarwa creek village, 22.4.1961,
G. Saran & Party 79427 (LWG) ; Bajajag
vailey, January 1897, R. L. Heinig s.n. (CAL);
Nov. 1900, D. Prain's collectors 256 (CAL);
15.11.1901, R. L. Heinig 83 & 475 (CAL) ;
12.12.1910, R. L. Heinig 263 (CAL) ; 1918,
Convict s.n. (CAL); Naya sahar inland forest.
ca 150 m, 29.5.1973, N. P. Balakrishnan 343
(MH) ; ca 30 m, 25.11.1978, P. Basu 7062
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(CAL) ; Guptapara island forest, ca 10 m,

, N. P. Balakrishnan ;
5.11.1977, P. Basu 6609 (CAL) ; Tusnabad
inland forest, ca 150 m, 14.12.1973, N. P.
Balakrishnan 667 (CAL) ; Chiriatapu inland
forest, 29.5.1974, K. Thothathri & N. G. Nair
N. P. Balakrishnan & N. G. Nair 6968 (CAL).
Little Andamans, Hat bay, 17.8.1976, N.
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1.9.1976, N. Bhargava 4330 (CAL, PBL) ;
'70 11 1077 N. Rhnrnnnn A596 (C AT\

ava 6596 (CAL).
Nicobar islands, Mangrove bay, S. Kurz s.n.
(CAL) ; Watering core, S. Kurz s.n. (CAL) ;
Katchall, February 1875, S. Kurz s.n. (CAL);
3.3.1875, S. Kurz s.n. (CAL) ; Camorta,
6.2.1893,King’s collectors s.n. (CAL) ; East
bay, 15.11.1976, P. Chakraborty 4676
(CAL); North Nicobars, Car Nicobar,
11.8.1902, C.G. Rogers s.n. & 27 (CAL) ;
Tree top, sealevel, 3.6.1975, N. G. Nair 2662
(CAL, PBL) ; Kakana, sea level, 14.6.1975,
N. G. Nair 2725 (CAL) ; Arong, 29.9.1976,
N. G. Nair 4531 (CAL).

MyaNMAR : Great Cocos islands,
7.12.1889, D. Prain s.n. (CAL) ; 1890, D.
Prain s.n. (CAL).

10. Pavetta hispidula Wt. & Am. Prodr. 431.
1834 (Type : Western Ghats, R. Wight
1343 holo. K ! photo CAL !) ; Walps.
Rep. Bot. Syst. 2 : 480. 1843 ; Drury,
Hand Book Ind. Fl. 1 : 572. 1864 ;
Hook.f. Fl. Brit. Ind. 3 : 151. 1880 ;
Talbot, Syst. list 111. 1894 pp. (excl.
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syn.) : Birdwood in Journ. Bomb. Nat.
Hist. Soc. 10 (3) : 411. 1896 ; Brandis,
Ind. Trees 387. 1906 pp. ; Talbot, For.
Fl. Bomb. Sind 2 : 119. 1911 ; Rama
Rao, Fl1. P1. Trav. 213. 1914 ; Fischer in
Rec. Bot. Surv. Ind. 9 (1) : 95. 1921 ;
Gamble, Fl. Pres. Madras 633. 1921 ;
Bremek. in Fedde Repert. 37 : 91. 1934;
Subram. in Bull. Bot. Surv. Ind. 1 (1) :
131. 1959 ; Arora in Journ. Ind. Bot. Soc.
45 : 311. 1966 ; Sharma et al. in Bull.
Bot. Surv. Ind. 15 : 59. 1973 ; Sant. &
Henry Dict. Fl. PlL. Ind. 126. 1976 ;
Sharma et al. in Biol. Mem. 2 : 72.
1977 ; Swaminath. in Henry et al. Fl.
Tam. Nad. 2 : 20. 1987 ; Vajrav. in Journ.
Econ. Tax. Bot. 11. 226. 1987.

Shrubs or small trees erect, branched ;
stem stout or slender, terete or flattened,
hispid, corky in age. Leaves petiolate, 4.5
252 x 0.5 7.8 cm, oblong-lanceolate,
lanceolate, obovate, oblong, elliptic, elliptic-
oblong, oblanceolate or linear-lanceolate,
acute, acuminate or caudate at apex, acute,
cuneate or attenuated at base, coriaceous,
subcoriaceous or membranous, black or
brownish pale when dry, glabrous or
scabraous above, densely pubescent or
glabrous beneath, nerves densely hispid,
pubescent or glabrous beneath ; bacterial
leaf-galls few to many on secondary or more
finer nerves; circular, elliptic or oblong ;
domatia rareiy present ; lateral nerves 7 11
pair ; petioles 0.4 3.2 cm, hispid,

puberulous or glabrous ; stipules deciduous
or persistent, interpetiolar or intrapetiolar,
ovate or triangular, cuspidate, hispid,
pubescent or glabrous outside, with colleters
and trichomes within ; colleters few to many
on the adaxial surface of stipules, stalked or
sessile, dendroid or feathery ; trichomes
intermingled with colleters few to many,
pluricellular, cylindrical, straight or curved,
apical cell dcute, outer wall smooth.
Inflorescence terminal, rarely axillary, sessile
or subsessile, trichotomously branched
corymbose cymes, hispid, pubescent,
puberulous or glabrous ; bracts triangular,
cuspidate, membranous, pubescent,
puberulous or glabrous. Flowers pedicellate;
pedicels stout, hispid, pubescent, puberulous
or glabrous. Hypanthium subglobose or
obovoid, hispid, puberulous or glabrous ;
calyx tube obovoid, hispid, puberulous or
glabrous outside, glabrous or pubescent
within ; teeth narrowly or broadly triangular,
rarely oblong, acute at apex, hispid or
puberulous. Corolla tube cylindrical, glabrous
outside, pilose within ; lobes oblong, acute,
acuminate or mucronulate at apex, glabrous.
Filaments slender or stout, glabrous or
puberulous ; anthers dorsifixed above the
base, 2-lobed, acute at apex, sagittate at base,
dehiscing longitudinally ; pollen prolate-
spheroidal, prolate or spheroidal, 3-
zonocolporate, ora compound, combining
types A, and B, ; type A, lalongate, type B,
lolongate, exine reticulate, columellate.
Ovary 2-loculed with 1 pendulous ovule in
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each loculus ; disc annular ; style stout,
thickened at the middle, glabrous below, thin
and puberulous above ; stigma simple,
clavate or notched, glabrous or sparsely
pubescent. Drupes subglobose or didymous,

[Vol. 41

green, black when dry, glabrous or sparsely
pubescent, with persistent calyx ; seeds 1 or
2 ; exotestal cells hexagonal, with straight
walls, surface granulate, striate granulate,
colliculate or pusticulate.

KEY TO THE VARIETIES

1. Leaves black when dry, cyme branches less robust ; hypanthium

and calyx glabrous, pubescent or hispid

la. Leaves brownish pale when dry, cyme branches more robust ;

hypanthium and calyx puberulous

)

Leaves linear-lanceoiate, glabrous, cymes glabrous

(c) var. zeylanica

7 I\

(d) var. angustifloia

2a. Leaves lanceolate, oblanceolate, elliptic-lanceolate or
obovate, pubescent at least on the nerves beneath ; cymes

pubescent or hispid

1LaVes 1anceoiate or ooianceoiate, con

w

above, densely puberulous or pubescent beneath,

cymes hispid

naNnaniic or ‘e 1
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(@) var. hispidula

3a. Leaves obovate or elliptic-lanceolate, membranous,
glabrous above, pubescent on the nerves beneath ; cymes

pubescent

(a) var. hispidula Hook.f. Fl. Brit. Ind. 3 :
151. 1980 (var. 1). (Fig. 23)

Undershurbs, shurbs or small trees, 1
4 m high, erect, branched ; stem stout, terete,
densely hispid when young, sparsely

pubescent and corky in age. Leaves petiolate,
5.7-15.0 x 1.3-3.2 cm, oblong-lanceolate or

lanceolate, rarely elliptic, acuminate at apex,
cuneate or acute at base, coriaceous or
subcoriaceous, black when dry, scabrous

g ILN

(b) var. siphonantha

above, densely puberlous or pubescent

beneath, nerves densely hispiduloua
beneath ; bacterial leaf-galls few, rarely

il LA 2 A Do asavay

many, on secondary or more finer nerves,
circular (ca 1 mm) or elliptic (0.7-1.0 x 0.3-
0.5 mm), more prominent on upper surface ;

domatia absent ; lateral nerves 9-10 pair,
alternate or enhnnnnette more prominent

Gavwasiave o Sasy 22N T eassrEAwWERS

beneath ; petmles 0.6 -1.5 cm, stout,
pubescent ; stipules persistent, interpetiolar,
ca 3 x 2 mm, triangular, cuspidate,
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Fig. 23 : P. hispidula Wt. & Am. var. hispidula : A. habit ; B. flower split open showing floral parts ; C.
Placentation™; D. fruits ; E. seed; F. embryo. A- C. from Henry & Chandrabose 19272 ; D F. fromA. N. Henry

48143,
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subcoriaceous, hispid outside, with colleters
and trichomes within ; colleters few on
adaxial surface of stipules, 400 1120 pm
long, 112 208 wm broad, stalked, feathery
or dendroid ; stalk 64 80 pm long ;
trichomes intermingled with colleters few,
352 1136 um long, ca 32 pm across,
pluricellular, cylindrical, 6 - 14 celled, apical
cell acute, outer wall smooth. Inflorescence
terminal, subsessile, trichotomously
branched corymbose cymes, 6 6.5 cm,
across, densely hispid ; penduncles 0.2 - 0.3
cm, long, hispid; bracts ca 5 X 5 mm, broadly
triangular, membranous, pubescent. Flowers
ca 30 ; pedicels 3.0 3.5 mm, hispid.
Hypanthium ca 1.2 x 1.2 mm, subglobose,
hispid ; calyx tube ca 1.0 X 1.0 mm, broader
above, hispid outside, glabrescent within ;
teeth ca 0.5 x 0.5 mm, narrowly triangular,
acute at apex, hispid outside, pubescent
within. Corolla tube 20 - 22 mm, long, ca 2

Mm across. rvlmdrmal alahrnne outside,

S22, =R NGS L VaVeS Vwilae

pilose within ; lobes ca 10 x 3 mm, oblong,
mucronulate at apex, glabrous.
Microcharacters of inner surface of corolla
lobes ; epidermal cells ridged with smooth

cuticular surface. Filaments cg 1.5 mm,

RN 221N 2 AIQLAIRRCNS

slender, glabrous ; anthers ca 7 mm ; pollen
37 x 36 (32 40 x 25-40) um, prolate-
spheroidal, 3-zonocolpororate ; ectocolpium
27 x 4 (24 - 35 x 3-5) um, colpus membrane
granulate ; ora compound, combining types
A,and B, ; type A, lalongate, 5x 12 (4 - 9 x
9 17) um; type B, lolongate, S5 x2 um

thickened ; apocolpium diameter 7 jim ; ; EXine
2 um, reticulate. Overy ca 1 x 1 mm, disc ca

[Vol. 41

0.5 x 1.0 mm ; style 43 - 48 mm, thickned at
middle, glabrous below, puberulous above ;
stigma ca 2 mm, clavate, glabrous. Drupes
5-6 x 6-10 mm across, subglobose or
didymous, green, black when dry, sparsely
pubescent pubescent, with persistent calyx,
1 or 2 seeded ; seeds ca 4 X 3.5 mm ; exotestal
cells 64 96 um long, 32 40 pm thick,
hexagonal, with straight walls, surface striate
granulate ; embryo ca 2.2 mm, radicle ca
1.0 mm, stout ; cotyledons 2, equal, ca
1.2 x 1.2 mm, reniform rounded at apex,
cordate at base ; plumule minute, enclosed
within cotyledons.

External indumentum 160-400 um long,
16-48 um across, pluricellular, cylindrical,
2-7 celled, apical cell acute, straight or
curved, outer wall smooth.

Fl. : March
December.

July ; Fr.: August-

Ecology : Evergreen forest at 400-1200m
in altitude.

Distrib. : InpIA : Kerala, Maharashtra,

Tamil Nadu.

- a SN

Specimens examined : INDIA. KERALA :
Travancore, Shencollate, Aug.-Sept. 1913, C.
C. Calder & M. S. Ramaswami 759 (CAL) ;
Anankairi-Tummalai, 22.3.1915, C. C.
Calder 1460 (CAL) ; Palghat dist., Silent

valley, 950 m, 11.10.1965, E. Vajravelu
26132 (CAL, MH) ; 950 m, 28.5.1966, E.

Ay V22L) -~ A SOy

Vajravelu 27704 (CAL) ; Evergreen forest,
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27.6.1976, C. E. Ridsdale 301 (L) ; Quilon
dist., Allapad, 400 m, 23.5.1979, C. N.
Mohanan 63035 (MH) ; Thathenglan, 850m,
8.12.1980, N.C. Nair 69166 (CAL, MH).

TaMIiLNADU Coimbatore dist.,
Tamgadrami temple, 1290m, 24.1.1931,
S. R. Raju & Naganathan 4934 (MH) ;

Tirunelveli dist., bank of river Inchi Kwithi,
T8 m ( ’7 1 OKA A

A, nl)"l‘\] 4?1 nl
UE TV /1.1799%, A. Iy, 1dEnry & ivi.

Chandrabose 19272 (CAL, MH) ; Ayilandan

pillai estate, 580 m, 24.7.1966, B. V. Shetty
27962 (CAL, MH) ; Kanyakumari dist,

beyond Sengumal estate, Panagudi, 775 m,
9.2.1972, B. D. Sharma 40066 (MH) ;
Kalikesham river side, ca 700 m, 30.8.1976,

S AR TR S L4 A L

A. N. Henry 48143 (CAL, MH).

PeninsULAR INDIA, 1866-8, R. Wight s.n.
(Kew Distrib. No. 1478 pp.) (CAL, L).

(b) var. siphonantha (Dalz.) Hook.f. Fl. Brit.
Ind. 3 : 151. 1880 ; Birdwood in Journ.
Bomb. Nat. Hist. Soc. 2 : 118. 1887 ;
Cooke, Fl. Pres. Bomb. 2 : 41. 1904 ;
Blatter in Journ. Bomb. Nat. Hist. Soc.
36:792. 1933.

Pavetta siphonantha Dalz. in Hook.
Journ. Bot. 2 : 133. 1850 (Type : Maharashtra,
Bombay, Konkan, Daizell s.n. K : photo
CAL !) ; Walps. Ann. Bot. Syst. 2: 753.
1851 ; Dalz. & Gibs. Bomb. Fl. 112. 1861 ;
Drury, Hand book Ind. Fl. 1 : 572. 1864 ;
Bedd. in Trans. Linn. Soc. 25(2) : 219. 1866
& Fl. Sylv. For. Man. 134/8. 1874 ; Bremek.

.petioles 0.5-2.5 cm, stout, puberulous ;

in Fedde Repert. 37 : 90. 1934 ; Sant. in
Rec. Bot. Surv. Ind. 16 (1) : 137. 1953 ; ed.
2, 107. 1960 S ed. 3, 120. 1967 ; Reddi in
Bull. Bot. Surv. Bot. Surv. Ind. 11 : 250.

1984 ; Ahmed. & Nayar, End. Pl. Ind. Reg.
1:162. 1987.

P. hispidula Wt. & Arn., Talbot, Syst.

ist 111 1894 nn : Rrandis. Ind. Trees QQ'7
AsiOL, 111, L0OJ7T PP., AL ALIVILOy ALINS. .
1906, pp ( Fig. 24)

Shrubs or small trees. 3.0-4.5 m hich

A WILIT VA ULIAGRAL SEWWIg e draggady

erect, branched ; stem stout, terete, glabrous

or glabrescent, corky in age. Leaves petiolate,
5.7 - 20.0 x 2.5-6.5 cm, obovate, rarely
elliptic, obolng or lanceolate, acuminate or
caudate at apex, cuneate or attenuated at base,
membranous, black when dry, glabrous
above, nerves pubescent beneath ; bacterial
leaf-galls few on secondary or more finer
nerves, circular (0.5-1.0 mm), more
prominent on lower surface ; domatia absent;
lateral nerves 7-8 pair, alternate, rarely
subopposite, more prominent beneath ;
stipules persistent, interpetiolar,ca 2 x 1.5¢m,
broadly triangular, cuspidate, coriaceous,
glabrous outside, with colleters and trichomes
inside ; colleters many on adaxial surface of
stipules, 560-912 um long, 112-224 pum
broad, stalked, feathery ; stalk 80-122 pwm
long, trichomes intermingled with colleters,
few, 400-1200 pm long, 24 32 um across,
pluricellular, cylindrical, 4 - 11 celled, apical
cell acute, outer wall smooth. Inflorescence
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Fig. 24: P. hispidula Wt. & Am. var. siphonantha (Dalz.) Hook. f. A. habit ; B. flower split open showing floral
parts ; C. placentation ; D. fruit ; E. seed ; F. embryo. A-C. from B. V. Reddi 97842 ; D - F. from B. V. Reddi 101161.
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corymbose cymes, 7 7.5 cm across,
pubescent ; peduncles up to 0.5 cm long,
pubescent ; bracts ca 4 X 3 mm, triangular,
Cuspidate, membranous, puberulous. Flowers
20-40 ; pedicels 2 - 10 mm, stout, pubescent.
Hypanthium ca 1 x 1.2 mm, obovoid,
pubescent ; calyx tube ca 1.2 x 1.5 mm,
broader above, sparsely pubescent ; teeth 0.8-
1.0x0.8 1.0 mm, triangular, acute at apex,
sparsely pubescent. Corolla tube 26 - 27 mm
long, ca 2 mm across, cylindrical, glabrous
outside, pilose within ; lobes ca 9 x 2.8 mm,
oblong, mucronulate at apex, glabrous.
Microcharacters of inner surface of corolla
lobes ; epidermal cells ridged with rugose
cuticular surface. Filaments ca 1.5 mm,
slender, glabrous ; anthers ca 7 mm ; pollen
44 x 27 (39-46 x 25-33) um, prolate, 3-
zonocolporate ; ectocolpium 35x 4 ( 30-39 x
4-6) um, ora compound, combining types A,
and B, ; type A, lalongate, 7 x 10 (4-10x 7-
16) plm type B, lolongate, 7 x 4 um,
thickened ; apocolpium diameter 8 9 pm ;

€xine 1.5 um, medium reticulate, columellate,
lumina 1.0-1.5 pm. Ovary ca 1 x 1 mm ; disc
ca 0.8 x 1.0 mm ; style 40-55 mm long, thick
and glabrous below, thin and puberulous
above ; stigma ca 1.8 mm, subclavate,
Scabrous. Drupes 5-6 x 7 8 mm across,
didymous or subglobose, glabrous ; seeds 1
Or 2, ca 4 mm ; exotestal cells 96-128 um
long, 24-48 um thick, hexagonal, with
Straight walls, surface granulate ; embryo ca
2.5 mm; radical ca 1 mm, stout ; cotyledons
2, equal, ca 1.5 x 2.0 mm, reniform, rounded
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enclosed within cotyledons.

External indumentum 48-288 um long,
16-24 um across, pluricellular, cylindrical,
2-5 celled, apical cell acute, curved, outer wall
smooth.

Fl. : March-June ; Fr. : January.

Ecology : Dense evergreen forests at
550 m altitude.

Distrib. : INDIA : Karnataka, Kerala,
Maharashtra.

Specimens examined : INDIA.

KARNATAKA : Dakshin Kanada, Mangalore,
1849 R F Hohenacker 423 (BM L) C‘oii 7

T. R. Bel 4u5 (K) : Mysore, baklaspur
nNO A 1ONL v A n__1~1L PINEO f9A Y . ETYN

20.4.150), L. A. parver /U506 (LAL, MH) ;
A —enli. MIT_L_11.. £ s 10 £ 108N yr o~
Agumoe, péienauy 10resi, 16.0.1952, K. §
Ol s e rea o /MQATCN « .. 3_ 1 _ 1

orinivasan 8.m. (bois) , Kundadaguda,
1& & 104N D C Danl v~ ONLAN 7/TYOVT
15.5.150vU, . o. nagnavan ovd4u (BSI,
CAL); Nalur, 15.5.1960, R. S. Raghavan

62472 (BSI, CAL); Balehalli, 15.5.1960,
R. S. Raghavan 62696 (BSI, CAL) :
Ghatibagh, 13.5.1962, R. 5. Raghavan 80519
(BSI, CAL).

KerALA : Malabar, Stocks et als.n. (CAL,
L) ; Law s.n. pp. (K.) ; Stocks s.n. (CAL) ;
Cannanore dist., Pannoth, ca 550 m,
24.3.1980, V. S. Ramachandran 66880



(CAL) ; Wynaad dist., Lakkidi, 20.3.1984,
R. T. Balakrishnan 40003 (CAL).

MAHARASHTRA : Dalzell s.n. (DD) ;
Western Ghats, 1884, T. Cooke 146 (CAL) ;
Jog falls, 28.4.1939. N. L. Bor 11351 (DD) ;
Pune dist., Sakar Pathar hill slopes,
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Devala, 900 m, Nov. 1884, J. S. Gamble
15555 holo. K ! photo CAL !) ; Sharma et al.
in Biol. Mem. 2 : 72. 1977 ; Swaminath. in
Henry et al. F1. Tam. Nad. 2 : 20. 1987 ; Nair
in Journ. Econ. Tax. Bot. 16 (3) : 643. 1992,
Syn. nov.

26.4.1964, B. V. Reddi 97783 (BSI, CAL) ;
Lonaula, 27.4.1964, B. V. Reddi 97798 (BSI,
CAL);24.11.1964,B.V. Reddi 101161 (BSI,
CAL) ; Katepani forest, Ambanne-Lonaula,
27.5.1964, B. V. Reddi 97842 (BSI, CAL).

(c) var. zeylanica Hook.f. Fl. Brit. Ind. 3 :
151. 1880 (Type : Sri Lanka. Hantane,
April 1846, Thwaites C. P. 742 holo. K !
iso. BM ! CAL ! MH !) ; Alston in Suppl.
to Trimen, Fl. Ceyl. 152. 1931.

Pavetta zeylanica (Hook.f.) Gamble, FI.
Pres. Madras 633. 1921 ; Bremek. in Fedde
Repert. 37 : 90. 1934 ; Rothe in Journ. Econ.
Tax. Bot. 7 : 249. 1985 ; Swaminath. in Henry
et al. Fl. Tam. Nad. 2 : 21. 1987.

P. zeylanica (Hook.f.) Gamble var.

nuberula Rramal in Raddae Damast 27 . M
PAVTT Wweis AIIVILIVAL 11 1 VUL L\Upbll. JI .

1934 (= var. zeylanica) ; Swaminath. in Henry
etal. Fl. Tam. Nad. 2 : 21. 1987, nom. superfl.

P. zeylanica (Hook.f.) Gamble var.
glabra Bremek l.c. (Type : Sri Lanka, Coll. ?

I’)’) hala ¥ ' nhata AT N cyn npovy
&I HUIU 5 o PHUNY L2y 0] O )yTes 13UV

P. calophylla Bremek. in Fedde Repert.
du Niloin

MUy 1 VAIGELL,

-
p
]

P. hispidula Thw. Enum. Pl. Zeyl. 156.
1859, non Wt. & Arn. 1834. (Fig. 25)

Shrubs, 1-2 m high, erect, branched ;

stem stout, terete, glabrous or puberulous.
")< 2 X 2.7-7 Q rm

T savac natinlata § §
LLaves pluliaie, J.J X &.i=7.6 CIi,

elliptic, elliptic-oblong, obovate or
oblanceolate, acute, acuminate or caudate at

1ta nr ruinaatae at hace cariacannce nr
ut)un, aCute Or cuncall ai oase, Coraceous o1

subcoriaceous, brownish pale when dry,
glabrous above, glabrous, glabrescent or

nharmlane heneath: hantarinl lanf_oalle faws
PUU\A unuuo Uwvilvaliiy, VAaviviidal 1valr— meo AN VY

to many on secondary or more finer nerves,
circular (0.3-1.0 mm), elliptic (ca 1 x 0.5 mm)
or oblong (ca 1.5 x 0.5 mm), more prominent
on lower surface ; domatia rarely present (tuft
type) on secondary nerve axils (Thwaites
C. P. 742 CAL :) ; midrib subcanaliculate
above ; lateral nerves 6-11 pair, alternate or

enhannnacite more nrominant hanaath -
SUUVP UDILWy ikivi Vo opavihiunuviit vwviuivalill

petioles 0.5-3.2 c¢m stout, glabrous or

puberulous ; stipules deciduous or persistent,

internetiolar. 3 15x24
AARW lyvtlvlul.’ -

&N
"‘ U, U lIUII, UVGLG or

triangular, cuspidate, coriaceous or
subcoriaceous, puberulous or g]abrous

nnteida with rallatana an tialharan
vuwiuy, vvu.u \.«UllClCla allu W IVIIVLLIICD lllbluc ,

colleters few to many, 432 1280 pm long,
128 256 pum broad, sessile or stalked

Fanth s prYss | =
b alk JL ’U Mlll lUlls, ulbllUIIICb
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Fig. 25 : P. hispidula Wt. & Am. var. zeylanica Hook . f . A. habit ; B. flower split open showing floral
parts ; C. placentation ; D. fruit ; E. seed ; F. embryo. All from Thwaites C.P. 742.
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whlte 464 1008 um long, 16 - 32 um across,
pluricellular, cylindrical, 5 12 celled,

or terminating long (rarely short) ax1llary
branches, with 1-2 pairs of anisophyllous
(rarely isophyllous) leaves at the base, 5.5

3 puberulous or glabrou
branches robust ; peduncles upto 0.3 cm long,
puberulous or glabrous ; bracts 3.0 - 5.5 x 4-
6 mm, broadly triangular, membranous,
glabrous or puberulous outside, puberulous
beneath. Flowers 26 54 ; pedicels 2 -

[Vol. 41
smooth, ends acute ; ora compound,
combining types A, and B, ; type A,
lalongate 6x12(5- 8x10 16) um typeB

r 7 Uum ° exine 2 um. medinm

meter 7 Um ; exine 2 pm, medium
reticulate, columellate, lumina small near
poles, amb circular. Ovary ca

1.2 x 1.0 mm, disc ca 0.8 x 1.0 mm ; style
64-75 mm long, stout glabrous below

or notched, puberulous. Drupes 6 12 mm
across, subglobose or didymous, glabrous, 1
or 2 seeded ; seeds 5-7 mm, exotestal cells
64-160 wm long, 50-80 um thick, hexagonal,
with straight walls, surface striate-granulate;

11 mm long, stout, puberulous. Hypanthium
1.0- 1.8x 1.0- 1.6 mm, obovoid, puberulous;
calyxtube 1 2x2 2.5 mm, campanulate,
puberulous outside, glabrous within ; teeth
0.8 2.0x0.4 1.2 mm, broadly triangular,
acute at apex, puberulous. Corolla tube 22

34 mm long, 2.0 - 2.5 mm across, cylindrical,
glabrous outside, pubescent within ; lobes 10-
15 x 3.5 - 6.0 mm, oblong, acute or
acuminate at apex, glabrous ; internal
indumentum 480- 672 um long, ca 32 pum
broad, unicellular, flat, ribbon-like, surface
pitted. Microcharacters : Inner surface of
corolla lobes : epidermal cells bulging or
ridged with striate, rugose or smooth
cuticular surface. Filaments 1.5 3.0 mm,
slender, glabrous ; anrthers 7 -12 mm long ;
pollen 36 x 35 (30 40 x 29 37) um,
spheroidal, 3-zonocolpororate ; ecotocolpium
26x4 (23 - 30 3 - 6) um, colpus membrane

embryo ca 2 mm ; radicle ca 1 mm, stout ;
cotyledons 2, equal, ca 1 x 1 mm, foliaceous,
ovate, rounded at apex, plumule minute,
enclosed within cotyledons.

Fytornal in umontum M-]?R ilm ]nna
EAvCrTeiat erviovi 1&0 il ng,

16-32 um across, 1-4 celled, apical cell acute,
striaght or curved, outer wall smooth.

Fl. : December-August ; Fr.: January
September.

Ecology : In evergreen forests as under-

growth, at 500-1500 m altitude.

Distrib. : Inpia : Karnataka, Kerala,
Tamil Nadu ; Srr LANKA.

Specimens examined : INDIA.
KARNATAKA : Hassan dist., Devarunde, 15. 4.
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1971, T. P. Ramamoorthy 1602 (E) ;
Bisleghat, 4. 5. 1971, C. J. Saldanha & T. P.
Ramamoorthy 1657 (E).

KEeraLa : Wynaad dist., 1884, M. A.
Lawson s.n. (DD, K) ; Travencore,
Cardamom hills, 1050 m, 30.1.1895, T. F.
Bourdillon 521 (MH) ; Malabor, South
Atapadi hills, 840 m, 23.5.1911, C.E.C.
Fischer 2800 (CAL) ; Idikki dist., 1000 m,
17.12.1974, K. Vivekananthan 45323 (MH);
Forest down to Kundipujha dam, 1000 m,
10.3.1975, E. Vajravelu 46269 (MH) ;
Palghat dist., Silent valley, 24.6.1976, C. E.
Ridsdale 245 (L) ; eastern slope, 950 m,
17.1.1980, P Bhargava 65527 (CAL) (MH);
Kanapara estate, hospital area, 1100 m,
22.12.1980, N. C. Nair 69737 (CAL, MH) ;
bank of Kamathanthode, 850 m, 17. 3. 1984,
N. C. Nair 81267 (MH) ; Siruvani, ca
1500 m, 2.4.1990, R.C. Rout 3623 (CAL) ;
Pathenthode, 750 m, 7.4.1978, N. C. Nair
56643 (CAL, MH) ; Kurisumalai, 750 m,

73.1979, M. Mohanan

P L e,

1300 m, 8.3.1979, M. Mohanan 61729 (MH);
Adirumalai, 850 m, 3.3.1980, M. Mohanan
66009 (CAL, MH).

TamiL NaDU : Anamalai hills, 1200 m,
R. H. Beddome 34 (CAL) ; lIyerpadi,
1200 m, 6.4.1914, C. E. C. Fischer 3719
(CAL) ; Kutallum hills, 1885, R. H. Beddome
3924 (BM) ; Udambansholay, 1500 m, Dec.
1909, A. Meebold 874 (CAL) ; Tirunelveli
dist., Kuthiraivetti, 1050 m, 31.8.1963, A. N.

Henry 17391 (CAL, MH) ; Ramanathpuram
dist., Sarthakoil, 1050 m, 13.6.1979, S. R.
Srinivasan 63584 (MH) ; Sethur hills,
850 m, 15. 3. 1980, S. R. Srinivasan 65967
(CAL, MH) ; Naduthotham, 1300 m, 9. 3.
1981, S. R. Srinivasan 68035 (CAL, MH) ;
Sengallteri, 1000 m, 29.6.1983, N.
Parthasarathy 551 (MH) ; Coimbatore dist.,
Kodamparai, 1125 m, 20.2.1980, M.
Chandrabose 65867 (CAL, MH) ; Siruvani
hills, ca 500 m, 2.4.1990, R. C. Rout 3620
(CAL).

Sri Lanka : ?, 1821, Moon s.n. (L) ;
Walker 1164 (E) ; Colombo, 1878, M. N.
Beckett 239 (CAL) ; Gammaduma, jungle,
6.6.1927, A. H. G. Alston 660 (MH).

a1\ Deopnmalbamea 7107
F41). chmcndmp {170

eaves ; shoots and
petioles pubescent, leaves scabrous above and
puberulous beneath, stipules pubescent and
inflorescence puberulous in former and plant
body entirely glabrous (except ovary and
calyx) in latter variety. He (l.c.) further
postulated P. calophylla as a new species,
distinguishing it from P. zeylanica in leaves
with 9-10 pair of nerves, oblong or narrowly
obovate (leaves obovate with 6-8 pair of
nerves in P. zeylanica). Study of protologues



and types along with other recent collections
reveal that this species is variable in shape
and hairiness of leaves. The leaves of
Thwaites C. P. 742 (isotype of P. zeylanica
at CAL ! BM !) are oblong or narrowly
obovate. The lateral nerves are 6-11 pair. So,
the new varieties and species described by

— 10— BULLETIN-OF THE BOTANICAL SURVEY OF INDIA——————————— Vol 41—

4.5 -20.0 x 0.5-3.0 cm, linear or linear
lanceolate, acuminate at apex, attenuated at
base, coriaceous, black when dry, glabrous
on both surfaces ; bacterial leaf-galls few on
secondary or more finer nerves, circular (0.5-
1.0 mm), more prominent on lower surface ;
domatia absent ; midrib subcanaliculate

Bremekamp (l.c.) do not stand. Moreover,
P. zeylanica differs from P. hispidula in
leaves brownish pale when dry, cyme
branches more robust, hypanthium and calyx
puberulous. These differences are not
sufficient to treat it as a species. Hence,
Hooker f. 's (l.c.) view is accepted here in
treating it as a variety ; the new species and
varieties of Bremekamp (/.c.) are treated here
as synonyms under it.

(d) var. angustifolia (Thw.) Hook.f. Fl. Brit.
Ind. 3 : 151. 1880 (Type : Sri Lanka,
Adam's Peak, 1854, Thwaites C. P. 267
K ! photo CAL !, iso. BM ! CAL !).

Pavetta angustifolia Thw. Enum. PI.
Zeyl. 156. 1859 ; Beddome, Ic. P1. Ind. Or. t.
99. 1874 & Fl. Sylv. For. Man. 134/8. 1874 ;

oy ~ A 1000 0. T MN..
uuucu, ﬂUll Lcy.l “45. 1000 OC K1, \,cyn L

350. 1894 ; non. Pavetta angustifolia (Lam.)
Roxb. et Smith in Syst. 3 : 174. 1818.

Pavetta agrostiphylla Bremek. in Fedde
Repert. 37 : 89. 1934 ; Backer & Bakh. Fl.
Java 2 : 234, 1965, Syn. nov. (Fig. - 26).

Shrubs erect, branched ; stem slender,
terete or flattened, giabrous. Leaves petiolate,

above ; lateral nerves 7 11 pair, alternate or
subopposite, slender, more prominent
beneath ; petioles 0.4 2.0 cm, glabrous ;
stipules persistent, intra-or interpetiolar, 4

6 x 4 S5 mm, triangular, cuspidate,
subcoriaceous, scarious, sparsely pubescent
outside, with colleters and trichomes inside;
colleters few on adaxial surface of stinules
400 512 wm long, 160-240 pm broad,
sessile, feathery ; trichomes intermingled with
colleters, many, 960 1520 um long, 28-
32 um across, pluricellular, cylindrical, 5 - 8
celled, apical cell acute, straight, outer wall
smooth. Inflorescence terminal, rarely
axillary, sessile or peduncled trichotomously
branched corymbose cymes, 4-8 cm across,
glabrous or pubescent ; peduncles upto 3 cm,
glabrous ; bracts 3-4 x 3-4 mm, triangular,
cuspidate, membranous, sparsely pubescent
outside, glabrous within. Flowers 8-22 ;
pedicels 3-7 mm, stout, glabrous.
Hypanthium ca 1.2 x 1.8 mm, obovoid,
glabrous ; calyx tube ca 1.2x 2.0 mm, broader
above, glabrous ; teeth 1-1.2 x 0.6-0.8 mm,
oblong or triangular, acute at apex, sparsely
pubescent on the margin. Corolla tube 20

22 mm long, 1.5 - 3.0 mm across, cylindrical,
glabrous outside, sparsely pubesent within ;
lobes 10-12 x 2.5-3.0 mm, oblong, acute at
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Fig.26: P. hispidula Wt. & Arn. var. angustifolia (Thw.) Hook. f. A. habit ; B. flower split open showing
floral parts ; C. placentation ; All from Thwaites C .P. 267.
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apex, glabrous. Microcharacters of outer
surface of corolla tube : epidermal cells

[Vol. 41

Specimens examined : SR1 LANKA :
Watsan, Aug. 1836, Coll. 7, s.n. (CAL) ;

elongated, surface with fine longitudinal
cuticular striations ; inner surface of corolla
lobes epideraml cells ridged with striate or
rugose cuticular surface.Filaments ca 2 mm,
stout, puberulous; anthers 7-8 mm ; pollen
36 x 33 (32 41 x 25-35) um, prolate-
spheroidal, 3-zonocolpororate, ectocolpium
31x4(24 -32%2 - 5)um, colpus membrane
granulate, ora compound, combining types
A, and B, ; type A, lalongate, 5 x 12 (4-7 x
8- 15) um ; type B lolongate, 5 x4 um,
elliptic, thickened, apocolplum diameter 6

7 wm, exine 2 pm, medium reticulate,
columellate. Ovary ca 1 x 1 mm, disc ca 1 x
1 mm ; style 48-65 mm, stout, glabrous
below, puberulous above ; stigma ca 2 mm,

8 mm across, subglobose or didymous,

olahrone
éluvlvuu 9’

surface colliculate or pusticulate ; embryo ca
2 mm; radicle ca 1 mm, stout ; cotyledons 2,

seeds 1 or 2. ca 4 mm : exotestal
b}

B A VL 4wy WS T 111142 W ARAT CWAT &

rounded at apex, cordate at base ; plumule

P PR |

lIHHUI.U, €nciosea Wlllllll LUL')UCUUHD

Sem A

External indumentum 400 560 pum
long, 48 80 pm across, pluricellular,
cylindrical, 3-5 celled, apical cell acute,
straight, outer wall smooth.

Fl.:March August; Fr. : ?

Distrib. : Sr1 Lanka (Ceylon) : Adam's
Peak at 350 - 400 m altitude.

Haragama river bank, 29.5.1932, N. D.
Simpsons 9727 (BM) ; Adam's Peak,
Ratnapura, 350-400 m, 7.3.1973, Bernardi
14128 (BM) ; Coll. ?, s.n. (MH).

11. Pavetta hohenackeri Bremek. in Fedde
Repert. 37 : 98. 1934 (Type : Tamil Nadu,
Nilgiri hills, Sispara, February,
Hohenacker 1379 holo. K ! , photo
CAL: iso. BM !, L !) Blasco in Journ.

Bomb. Nat. Hist. Soc. 67 : 524. 1970 ;
Sharmaet al. in Biol. Mem. 2 : 72. 1977;
Abraham & Mehrotra in Journ. Econ.
Tax. Bot. 3 : 864. 1982 ; Ahmed. &
Nayar, End. P. Ind. Reg. 1: 162. 1987 ;
Swaminath. in Henry etal. F] Tam. Nad

Shrubs erect, branched ; stem slender,

4.1 cm, narrowly obovate or oblanceolate,
acuminate at apex, cuneate or attenuated at
base, membranous, glabrous ; bacterial leaf-
galls few to many on secondary or more finer
nerves, circular, 0.5-1.0 mm, more prominent
on upper surface ; domatia absent ; lateral
nerves 7-9 pair, slender, alternate, more
prominent beneath ; petioles 0.8-2.0 c¢m,
slender, glabrous ; stipules persistent,
interpetiolar, 8-12 x 3-4 mm, narrowly
triangular, acute at apex, subcoriaceous,
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Fig. 27: P. hohenackeri Bremek. A. habit ; B. flower split open showi
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scarious, glabrous, with colleters within ;
colleters many, 640 1168 um long, 288
336 um braod, sessile, feathery ; trichomes
absent. Inflorescence terminal, peduncled,
trichotomously branched, loosely corymbose
cymes, 5-7 cm across, glabrous ; peduncles
4.5-6.0 cm, slender, glabrous ; bracts 5-7 x
3-4 mm, membranous, glabrous. Flowers 15-
36 ; pedicels 5 20 mm long, slender,
glabrous. Hypanthiumca 1% 1 mm, obovoid,
glabrous ; calyx tube 0.7 0.8 x 1.5 mm,
broader above, glabrous ; teeth 0.4 0.5 X
0.2 0.3 mm, narrowly triangular, acute at
apex, glabrous. Corolla tube 14 - 18 mm long,
1.2 1.5 mm across, cylindrical, glabrous
outside, pubescent within ; internal
indumentum 320 - 640 um long, 16 - 32 um
broad, unicellular, ribbon like, outer wall
pitted ; lobes 7.0-7.5 x 2.5 mm, oblong,
mucronulate at apex, glabrous.
Microcharacters of inner surface of corolla
lobes : epidermal cells ridged with rugose
cuticular surface. Filaments 1.0-1.5 mm,
puberulous ; anthers ca 7 mm ; pollen 37 X
27 (32-38 x 23-29) um, prolate, 3-
zonocolporate ; ectocolpium 30 x 3 (27-32 x
2-5) pum, colpus membrane smooth ; ora
simple, type A,, lalongate, 5x 10 (4 - 6 x 7-
14) um ; apocolpium diameter 7 lim ; exine
2 um, coarsely reticulate, columellate. Overy
ca 0.8 x0.8 mm ; discca 0.6 x 0.8 mm ; style
28 31 mm long, slender, glabrous below,
puberulous above ; stigma 1-2 mm, simple
or slightly notched, puberulous. Fruits not
seen.

[Vol. 41

Fl.: February ; Fr. : March April.

Ecology : In the evergreen forests at
2200 m in altitude.

Distrib. : INDIA. Tamil Nadu : Nilgiri
hills, Sispara ; Tiruchirapalli.

Note : This species is represented by type
collection only. It is endemic to Sispara and
Tiruchirapalli (Tamil Nadu). As it has not
been collected after the original gathering,
though the locality has been explored
intensively in recent years by the Botanical
Survey of India, it is apparently extinct.

12. Pavetta indica L. Sp. P1. 1 : 110. 1753 ;
Syst. Nat. ed. 10, 2 : 894. 1759 ; Sp. PL
ed. 2, 1:160. 1762 & ed. 3, 1 : 160.
1764 ; Syst. Nat. ed. 12, 2 : 120. 1767
[Type : Sri Lanka (Ceylon), Herman 56
BM] ; Murray, Syst. Veg. ed. 13, 129.
1774 & ed. 14, 153. 1784 & ed. 15, 153.
1797 ; Gaert. Sem. P1. 1 : 116. 1788 ;
Willd. Sp. Pl. ed. 4, 1 (2) : 610. 1798 ;
Turton, Gen. Syst. Nat. 5 : 216. 1802 ;
Pers. Syn. PL. 1 : 131. 1805 ; Roem. &
Schult. Syst. Veg. 3 : 173. 1818 & 3 :
109. 1827 ; Moon, Cat. PI. Ind. Ceyl. 10.
1821 ; Roth, Nov. P1. 87. 1821 ; Sprengel,
Syst. Veg. ed. 16,407. 1825 ; DC. Prodr.
4 :491. 1830 ; G. Don, Gen. Syst. Gard.
Bot. 3 : 574. 1834 ; Wt. & Arn. Prodr.
1:431. 1834 ; Graham, Cat. Pl. Bomb.
92. 1839 ; Wt. Ic. PL. 1 : t. 148. 1840 ;
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Walpers, Rep. Bot. Syst. 2 : 480. 1843;
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Haines, For, Fl. Chot. 506. 1910 ; Craib

Voight, Hort. Sub. Calc. 391. 1845 ; Miq.
Fl. Ind. Bat. Suppl. 222. 1860 ; Dalz. &
Gibs. Bomb. FI. 112. 1861 ; Benth.

Hongkong. 157. 1861 ; Drury, Hand
Book Ind. Fl. 1:571. 1864 ; Anders. Cat.
Pl. 27. 1865 ; Thw. Enum. P1. Zeyl. 155.
1859 ; Brandis, For. F1. 275. 1874 ; Bedd.
in Ind. For. 3 : 203. 1877 ; Hook.f. Fl.

Brit. Ind. 3:150. 1880 : Forb. & Hem:s.

o e AU LUUVY ¢ L ViU W& LaviLl

Enum. Pl. 1 : 386. 1886 ; Birdwood in
Journ. Bomb. Nat. Hist. Soc. 2 : 118.
1887 ; Trimen, Hort. Zeyl. 43. 1888 ;
Schum. in Engl. & Prantl. Nat. Pflz. Fam.
4 : 107. 1891 ; Prain in Journ. Bomb.
Nat. Hist. Soc. 7 : 475. 1893 ; Talbot,
Syst. List. 111. 1894 ; Trimen, Fl. Ceyl.
2:349. 1894 ; Gammie in Rec. Bot. Surv.
Ind. 1 (5): 81. 1895 ; Gamble, List Trees
Shrubs 49. 1896 ; Birdwood in Journ.
Bomb. Nat. Hist. Soc. 10 : 411. 1896 ;

Kanj. For. Fl. 206. 1901 ; Gage in Rec.

Bot Surv. Ind. 1 : 347. 1901 nmhm

UUt oury. 1fiG. 1 . 357/. iJVi , 2%

Fl. Upp. Gang. Pl. 1:390. 1903 ; Prain,
Beng. Pl. 1 : 417. 1903 ; Gammie in
Journ. Bomb. Nat. Hist. Soc. 15 : 287.
1903 ; Cooke, Fl. Pres. Bomb. 2 : 41.
1904 ; Fischer in Journ. Bomb. Nat. Hist.
Soc. 15 : 547. 1904 ; King & Gamble in
Journ. Asiat. Soc. Bengal 73 (2) : 83.
1905 : Prain in Rec. Bot. Surv. Ind. 3
(2): 223. 1905 ; Brainds, Ind. Trees 387.
1906 ; Blatter in Journ. Bomb. Nat. Hist.
Soc. 18 : 409. 1908 ; Bourd. For. Trees
Travanc 225. 1908 ; Blatter in Journ.
Bomb. Nat. Hist. Soc. 19 : 326. 1909 ;

in Kew Bull. 1911 ; 395. 1911 ; Talbot,
For. Fl. Bomb. Sind 2 : 117. 1911 ;

erril, FL. .
Ind. Pl1. Jap. 2:594. 1912 ; Gibs in Journ.
Linn. Soc. (Bot.) 42 : 94. 1914 ; Rama

~ - 1 D]l Munxsrann .
Rao, Fl. Pl. Travanc. 213. 1914 ;

Ramasw. in Rec. Bot. Surv. Ind. 6 (5) :

135. 1914 ; Haines, Descr. List 306.
1916 ; Fischer in Rec. Bot. Surv.Ind. 9:
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95. 1921 ; Gamble, Fl. Pres. Madras 633.
1921 : Haines, Bot. Bih. Or. 2 : 456.
1922 ; Ridl. Fl. Mal. Pen. 2 : 100. 1923 ;
Issac, Comm. Fl. Pl. West. Ind. 160.
1927 ; Mayuran. in Bull. Madras Govt.
Mus. (N.S.) 2 : 147. 1929 ; Blatter in
Journ. Bomb. Nat. Hist. Soc. 36 : 792.
1933 ; Kanj. For FI. Pilibhit 210. 1933
& For. Fl. P1. U.P. 3 : 385. 1966 :
Bremek. in Fedde Repert. 37 : 118.
1934 ; Craib, FI. Siam. Enum. 2 (2) : 168.
1934 ; Sayeed. in Journ. Asiat. Soc.
Bengal (Sci.) 1 : 54, 1935 ; Alston,
Kendy Fl. 49. 1938 ; Fischer in Rec. Bot.
Surv. Ind. 12 (2) : 102. 1938 ; Kanj. ez
al. Fl. Assam 3 : 72. 1939 : Biswas in
Ind. For.Rec.3:(1):27.1940 ; Mooney
in Ind. For. Rec. 3 (2) : 115. 1914 ;
Sayeed. in Journ. Bomb. Nat. Hist. Soc.
42 : 913. 1941 ; Sabins in Journ. Bomb.
Nat. Hist. Soc. 42 : 369. 1941 ; Bal in
Rec. Bot. Surv. Ind. 6 (10) ; 74. 1942 ;
Jain & Bharadw. in Ind. For. 75 : 311.
1949 ; Bond, Wild Fls. Ceylen 86.
1953 ; Sant. in Rec. Bot. Surv. Ind. 16 :
136. 1953 ; Mudaliar. & Kamath in
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Journ. Bomb. Nat. Hist. Soc. 52 : 77.
1954 ; Kitamura in Kihara, Fauna Fl.
Nep. Him. 1 :231. 1955 ; Sant. & Rand.
in Journ. Bomb. Nat. Hist. Soc. 53 : 194.
1955 ; Srivast. in Journ. Ind. Bot. Soc.
34 : 203. 1955 & 35 : 320. 1956 ; Sant.
Fl. Purandh. 62. 1957 ; Balapure in Ind.
For. 85 : 344. 1959 ; Raizada in Ind. For.

Bull. Bot. Surv. Ind. 13 : 304. 1971 ;
Sastry & Rao in Bull. Bot. Surv. Ind. 15:
99. 1973 ; Sant. & Henry, Dict. Fl. Pl.
Ind. 126. 1976 ; Sald & Nicol. Fl. Hassan
587. 1976 ; Kulkarni & Thite in Journ.
Bomb. Nat. Hist. Soc. 74 : 598. 1977 ;
Sharma et al. in Biol. Mem. 2 : 72. 1977
& in Journ. Bomb. Nat. Hist. Soc. 75 :

85 : 678. 1959 ; Subram. in Bull. Bot.
Surv. Ind. 1:131. 1959 ; Puri & Mahajan
in Bull. Bot. Surv. Ind. 2 : 124. 1960 ;
Rao in Bull. Bot. Surv. Ind. 2 ; 77.
1960 ; Sant. in Rec. Bot. Surv. Ind. 16:
107. 1960 ; Deb in Bull. Bot. Surv. Ind.
3 :312. 1961 ; Sriniv. & Subba Rao in
Journ. Bomb. Nat. Hist. Soc. 58 : 170.
1961 ; Arora in Journ. Ind. Bot. Soc. 63:
78. 1964 ; Ramasw. in Bull. Bot. Surv.
Ind. 6:18. 1964 ; Banerjee in Rec. Bot.
Surv. Ind. 19 : 52. 1965 ; Biswas, Pl
Darj. Sikkim Him. 427 : 1966 ; Jain &
De in Bull. Bot. Surv. Ind. 8 : 52. 1966 ;

27. 1978 ; Suri in Ind. For. 104: 195.
1978 ; Bennet, Fl. Howrah 356. 1979 ;
Hara & Gould in Hara & William, En.
Fl. P1. Nep. 2 : 206. 1979 ; Subr. & Kaly.
in Ind. Journ. For. 3 : 441, 1980 ;
Matthew, Mat. Fl. Tam. Nad. Carn. 1 :
235. 1981 ; Paul in Journ. Bomb. Nat.
Hist. Soc. 78 : 26. 1981 ; Rao & Razi,
Syn. Fl. Mysore 538. 1981 ; Deb in Ind.
For. 107 : 579. 1981 ; Chaudh. & Pattn.
in Journ. Econ. Tax. Bot. 3 : 806. 1982 ;
Manil. & Shivr. Fl. Calic. 146. 1982 ;
Nair in Ind. Journ. For. 5 : 207. 1982 ;
Deb, Fl. Trip. State 2 : 77. 1983 ;

Malick in Bull. Bot. Surv. Ind. 8 : 224,
1966 ; Matthew in Bull. Bot. Surv. Ind.
8 : 162. 1966 ; Rao in Bull. Bot. Surv.

-Ind. 8 : 300. 1966 ; Ellis et al. in Bull.

Bot. Surv. Ind. 9 : 9. 1967 ; Sebast. &

- 'Ellis$- in Bull. Bot. Surv. Ind. 9 : 195.

1967; Subba Rao & Kumari in Bull. Bot.
Surv: Ind. 9 : 104. 1967 ; Naidu & Rao
in Ind. For. 93 : 123. 1967 ; Ellis in Bull.
Bot. Surv. Ind. 10 : 155. 1968 ; Petal,
For. Fl. Melghat 188. 1968 ; Rao &
Verma in Bull. Bot. Surv. Ind. 11 : 408.
1969 ; Matthew in Bull. Bot. Surv. Ind.
12 : 85. 1970 ; Malhotra & Moorthy in

Matthew, Fl. Tam. Nad. Carn. 3 (1) : 732.
1983 ; Biswas in Journ. Bomb. Nat. Hist.
Soc. 81 : 222. 1984 ; Chaudh & Wadh.
Fl. Him. Pr. 2 : 348. 1984 ; Guhabakshi,
F1. Murshid. 158. 1984 ; Naith. F1. Cham
1:290. 1984 ; Polumin & Stainton, FI.
Himal. 174. 1984 ; Safui & Bhattach. in
Journ. Econ. Tax. Bot. 5 : 803. 1984 ;
Sharma et al. F1. Karn. 131. 1984 ; Ellis,
Fl1. Nallam. 1 : 213. 1987 ; Nair in Journ.
Econ. Tax. Bot. 11 : 380. 1987 ;
Swaminath. in Henry et al. Fl. Tam. Nad.
2 :20. 1987 ; Nair & Nair, Fl. Court. 2 :
321. 1987 ; Rao & Yogan. in Journ. Econ.
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Tax. Bot. 9:199. 1987 ; Rastogiet al. in
Journ. Econ. Tax. Bot. 9 : 423. 1987 ;
Vajrav. et al. in Journ. Econ. Tax. Bot.
10:276. 1987 ; Vajrav. in Journ. Econ.
Tax. Bot. 11 : 266. 1987 ; Singh, Fl. East.
Karn. 1 : 352. 1988 ; Bhirav. & Mohan
in Journ. Econ. Tax. Bot. 15:55. 1991 ;
Deb & Rout in Journ. Bomb. Nat. Hist.
Soc. 89 (3) : 351. 1992.

Ixora indica (L.) Kuntze, Rev. Gen. PL

L. paniculata Lam. Encycl. 3 : 344. 1789.

I. pavetta Roxb. Hort. Beng. 11. 1814,
nom. nud. & Fl. Ind. 1 : 396. 1820.

Pavetta alba Vahl, Sumbl. Bot. 3 : 11
1794,

P. obtusa Pers. Syn. 1 : 131. 1805.

P. crassicaulis auct. non Bremek., Kar.
& Panigrahi in Bull. Bot. Surv. Ind. 5 : 234.
1963 ; Panigr. et al. in Bull. Bot. Surv. Ind.
6: 250. 1964 ; Ghosh et al. in Ind. For. 104 :
113. 1978 ; Bennet, Name Ch. Fl. Pl 415.

1987.

Shrubs or small trees, 1-9 m high, erect,
branched ; stem stout, terete or quadrangular,

glabrous or pubescent, corky in age. Leaves
3.0 26.5 x 1.0 - 12.0.cm, elliptic, elliptic-
oblong, elliptic-obovate, elliptic-lanceolate,
obovate, oblanceolate or ovate, obtuse,
subacute or acuminate at apex, cuneate, acute
or attenuated at base, membranous,
subcoriaceous or coriaceous, glabrous,
glabrescent, sparsely pubescent or scabrous
above, glabrescent, pubescent or tomentose
beneath, sometimes only on nerves beneath ;
bacterial leaf-galls present ; domatia present
or absent ; midrib canaliculate or sub-
canaliculate above, glabrous or pubescent ;
lateral nerves 5 17 pair, alternate or
bquppOSiLC, slender or stout, glamuua or
pubescent, more prominent beneath ; petioles
0.4 4.2 cm, slender or stout, glabrous or

pubescent ; stipules persistent, interpetiolar,
2-10 x 2 12 mm, broadly or narrowly

A22332y VIAESSS/S

triangular, cuspidate (cusps short or long),
coriaceous or subcoriaceous, glabrous or
pubescent outside, with colleters and
trichomes within ; colleters few many on the
adaxial surface of stipules, stalked, dendroid
or sessile feathery, trichomes intermingled
with colleters few to many, silvery white,
multicellular, cylindrical. Inflorescence
terminal on main shoot (rarely on axillary
branches), sessile, subsessile or peduncled,
trichotomously branched, corymbose cymes,
glabrous, pubescent or tomentose ; peduncles
up to 1 cm, glabrous or pubescent ; bracts 4-
10x4 - 11 mm, broadly traingular, cuspidate,

membranous, glabrous or pubescent. Flowers
40 250 : vedicels 2

et 0P T ’ pPYivvios

7 mm. olahron
i, g1a01rous,

glabrescent or pubescent. Hypanthium 0.5-
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1.2x0.5 1.2 mm, obovoid, or subglobose,
glabrous, pubescent or tomentose ; calyx tube
0.5 1.0 x 1.0-1.5 mm, broader above,
glabrous or pubescent ; teeth 0.2 - 0.8 x 0.1-
0.6 mm, dentate or narrowly triangular, acute
at apex, glabrous or pubescent. Corolla tube
8-18 mm long, 0.5-1.5 mm across,
cylindrical, glabrous outside, pubescent
within, glabrous at throat ; lobes 4-8 x 1.5-
2.5 mm, elliptic, elliptic-oblong or oblong,
acute, subacute, obtuse or mucronulate at
apex, glabrous ; internal indumentum
unicellular, ribbon-like. Microcharacters of
outer surface of corolla tube : epidermal cells
elongated with fine longitudinal cuticular
striations ; inner surface of corolla lobes :
epidermal cells ridged, bulging or depressed
with rugose, striate or smooth cuticular
surface. Filaments 0.5 1.5 mm, slender,
glabrous ; anthers 3 6 mm ; pollen prolate
or subprolate, 3-zonocolporate or 3-
zonocolpororate. Ovary 0.7 - 0.8 x 0.6

0.8 mm ; disk 0.3 - 0.8 x 0.6 - 0.8 mm ; style
17 - 43 mm u‘)ﬁg, glabrous or puDerulous
below, puberulous above : stigma 0.5 -
3.0 mm, simple, clavate or slightly notched,
puberulous or glabrous. Drupes 4 - 12 mm
across, globose, subglobose or didymous,

chinino olabroune or pnhpenpnf with or
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without persistent calyx, 1 - 2 seeded ; seeds
3 - 5 mm ; exotestal cells hexa-or pentagonal,

with straight walls, surface striate, granulate,
striate-granulate or colliculate ; embryo 2

FLeig 4 SSRESSTETEE R FREISEEESSSY 5 Miavag v &

3 mm ; radicle 1 - 1.6 mm, stout ; cotyledons
2, equal, foliaceous, 1.0- 1.8x 1.0 - 2.0 mm,
reniform, obtuse or rounded at apex, cordate

or subcordate at base ; plumule minute,
enclosed within cotyledons.
KEY TO THE VARIETIES

1. Leaves glabrous beneath or
nearly so, cymes glabrous or
glabrescent (a) var. indica

la. Leaves pubescent or tomentosa
beneath or only on nerves ; cymes

pubescent or tomentose 2

2. Leaves pubescent beneath or only
on nerves ; Cymes pubescem ;

nnnnnnnnnnnnnnn

A
Spitauniy

2a. Leaves tomentose beneath ;
cymes tomentose ; cyme

branches spreading ... (¢) var. toment.

(a) var. indica ; Deb & Rout in Journ. Bomb.
Nat. Hist. Soc. 89 (3) : 351. 1992.

P. indica L. var. glabra Blatter &
Hallberg in Journ. Bomb. Nat. Hist. Soc. 36:
792. 1933.

P.indicaL. var. glabra Bremek. in Fedde

Repert. 37 : 119. 1934.

P. thomsonii Bremek. var. glaberrima
Bremek. in Fedde Repert. 37 : 99. 1934 (Type:
Mysore, Thomson s.n. holo. K ! photo
CAL ') ; B. D. Sharma et al. Fl. Karnataka
131. 1984 ; Vajrav. in Journ. Econ. Tax. Bot.
12 : 62. 1988.
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P. thomsonii Bremek. var. thomsonii, B.
D. Sharma et al. Fl. Karnata Ka 131. 1984 ;
Swaminath. in Henry ez al. Tam. Nad. 2 : 21.

branched, loosely corymbose cymes, 7 - 9 cm
across, glabrous or glabrescent ; peduncles
0.3 0.8 cm long, glabrous ; bracts ca 5 x

PP (Fig. 28)

Shrubs or small trees 3 - 4 m high, erect,
branched ; stem stout, terete or 4-angled,
glabrous, corky in age. Leaves 7.0 15.0 x
2.2-7.0 cm, elliptic or elliptic-oblong, rarely
elliptic-lanceolate, obtuse or subacute at apex,
cuneate or acute at base membranous,
glabrous above, glabrous or glabrescent
beneath ; bacterial leaf-galls many on
secondary or tertiary nerves, elliptic (ca 1 x
0.5 mm) or circular (ca 0.5 mm), rarely
curved, branched or dum-bell shaped (by
union of 2 or more galls), more prominent
on upper surface ; domatia absent ; midrib
subcanaliculate above, giabrous ; lateral
nerves 9 11 pair, alternate or subopposite,
more prominent beneath ; petioles 0.4
2.0 cm, stout, glabrous ; stipules persistent,
interpetiolar, 6 7 x 5 6 mm, broadly
triangular, cuspidate, subcoriaceous, glabrous
outside, with colleters and trichomes inside ;
colleters few on adaxial surface of stipules,
176 - 880 pm long, 240 320 pm broad,
stalked, dendroid ; stalk 80 96 um ;
trichomes intermingled with colleters few,
320 1328 um long, 24 32 um across,
pluricellular, cylindrical, 2 - 14 celled, apical
cell acute, outer wall smooth. Inflorescence
terminal, shortly peduncled, trichotomously

glabrescent. Hypanthium ca 0.5 x
obovoid, glabrous, rarely sparsely pubescent;
calyx tube ca 1 x 1 mm, broader above,
glabrous, truncate or dentate ; teeth ca 0.2 x
0.1 mm, glabrous. Corolla tube 8 14 mm
long, 0.5 1.0 mm, across, cylindrical,
glabrous outside, sparsely pubescent
within ; lobes 5.0 5.5 x 2.0 mm, elliptic-
oblong, acute at apex, glabrous ; Internal
indumentum 272 - 256 um long, 16 - 24 um
broad, unicellular, ribbon like, acute at apex,
surface pitted. Microcharcters of outer surface
of corolla tube : epidermal cells elongated,
surface with fine longitudinal cuticular
striations ; inner surface of corolla lobes :
epidermal cells ridged with rugose cuticular
surface. Filaments ca 0.5 mm, glabrous ;
anthers ca 4 mm ; pollen 32 x 18 (29 35 x
15 22) um, prolate ; 3-zonocolporate,
ectocolpium 24 x 4 (22 28 x3 7) um,
colpus membrane smooth, ends acute ; ora
simple, type A,, lalongate, 5x8 (3 6x7
10) pm ; apocolpium diameter 7 ym ; exine
1 pum, medium reticulate, columellate, lumina
ca 1 pm, circular. Overy ca 0.8 X 0.7 mm ;
disc ca 0.5x 0.7 mm ; style 23 - 25 mm long,
glabrous ; stigma ca 3 mm, ca simple,
fusiform, puberulous. Drupes 5 6 mm
across, globse, subglobose or didymous,
glabrous, 1 or 2 seeded ; seeds 3 4 mm ;
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Fig. 28 : P. indica L. var. indica : A. habit ; B. flower split open showing floral paris ; C. placentation ; D.

fruit ; E. seed ; F. embryo. A - C. from R. C. Rout 3601 ; D - F, from R. C. Rout 3606.
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exotestal cells 80 - 128 yum long, 24 - 32 um 32403 (CAL, MH), G. V. Subbarao 42550

thick, hexagonal, rarely pentagonal, with
straight walls, surface granulates or
colliculate ; embryo ca 2.5 mm ; radicle ca
1.5 mm, curved ; cotyledons 2, equal, ca 1.0x
1.2 mm, reniform, foliaceous, rounded at
apex, cordate at base ; plumule minute,
enclosed within cotyledons.

Fl. : April-August ; Fr. : May-November.

Tlasmsecvsams man £

Ecology : Evergreen forests, at O-
1100 m in altitude.

Distrib. : INpIA : Andhra Pradesh, Assam,
Goa, Karnataka, Kerala, Lakshadweep,
Orissa, Tamil Nadu, West Bengal ; SRI
LANKA.

Note : As a very large number of
collections are cited under this species, the
Specimens are cited district wise without
mentioning localities and dates of collection.

~ Specimens examined : INDIA. ANDHRA
PraDESH : Nellore dist., Sriharikota, J. S.
Gamble 12396 (CAL), M. S. Ramaswami

1117 & 1239 (CAT )Y

< aa J7 \\idhyy , V L&

C A. Barber 1683 (MH) ; Godavari dist.,
Bourne 3313 (CAL) ; M. S. Ramaswami 624
& 1497 (CAL) ; V. Narayanaswami 3 (CAL),
C. A. Barber s.n. & 17023 (MH), D. C. S.
Raju 373 (CAL), G. V. Subbarao 24456
(MH), J. L. Ellis 25514 (CAL, MH) ; Kurnool
dist., J. L. Ellis 16729 (MH) & 22043 (CAL,
MH) ; Karimnagar dist., G. V. Subbarao
20122 (MH) & 27230 (CAL, MH), J. L. Ellis

Vizaoanatnam dict
(<2t of
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(MH) ; Chittor dist., M. Chandrabose 45089
(MH).

Assam : Goalpara, Buchanan Hamilton
388 (E).

Goa : Agnidev, J. Cherian 106674
(BSIS, CAL).

KARNATAKA : Mysore & Carnatic, G.
Thomson s.n. (CAL, MH) ; Ramanhalli, C.
A. Barber 6975 (MH), R. K. Arora 35273
(CAL) ; South Kanar, Haleagadi, C. J..
Saldanha et al. 8869 (CAL) ; Shimoga dist.,
1859, Coll. 7 102 (CAL).

KERALA : Quilon, T. F. Bourdillon 263
(CAL, MH) ; Kozbencherry, C. N. Mohanan
63709 (CAL, MH) ; Palghat dist., R. Wight
s.n. ex Kew Distrib. No. 1480 (CAL), E.

‘v ujl u'V'uu i 9070 (CAL, bv’IH) &4 <734 (PV'IH),

Trivandrum dist., M. Mohanan 61807 (CAL,
MH) ; Kasaragod dist., V. J. Nair 73931
(MH).

LAKSHADWEEP : Kavarathi,
Srinivasan 1792 (CAL).

K. S.

Orissa : Angul, H. H. Haines 4843 (K) ;
Ganjam dist., V. Naravanaswami 5554 (MH);
Cuttack dist., H. F. Mooney 3341 (DD), G
Panigrahi 8302 & 23445 (CAL) ; Jatadhar,
G. Panigrahi 23883 (CAL), V. Abraham 35
(CAL) ; Puri dist., C. P. Sreemadhavan 1234
(CAL) ; Balasore dist.,A. K. Mukherjee 6019
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(CAL) ; Basta,R. C. Rout3601, 3602 & 3603
(CAL) ; Baliapal, R. C. Rout 3605 & 3606
(CAL).

TamiL NaDU : Palni mountains, R. Wight
s.n. ex Kew Distrib. No. 1480 pp. (K) & 1481
pp. (CAL), Bourne 1450 (CAL) ; Adyar, G.
Bidee s.n. (MH) ; J. S. Gamble 17527 &
20708 (MH) ; North Arcot Dist., J. S. Gamble
15103 (CAL) ; Tippukaddu R. F., K.
Ramamurthy, 16612 (CAL, MH) ; Madras,
M. Daruajulus.n. (BSIS) & X. V. Miss 53519
(LWG) ; S. Arcot dist., Shamikutam, C. A.
‘Barbar 790 (MH), Gingu, K. Ramamurthy
13018 (CAL, MH) ; Kallakurchi, N.
Venugopal & C. Manoharan 17809 (CAL) ;
Chidambaram, P. Perumal 17956 (CAL) ; N.
Venugopal & T. S. Jayasilan 21150 (CAL) ;
Madurai dist., Kodaikanal, C. A. Barber 7498
(MH) ; Pitchavaram, S. R. Raju 17837 (MH);
Nagamari, V. Narayanaswami 19089 (MH);
Karandamalai, M. Chandrabose 51714
(CAL) ; Thalaiyar, K. Ramamurthy 51591
(MH) ; Coimbatore dist., Anamalais, V.
Narayanaswami 5394 (MH) ; Rajapalyam,
J. Sakharam Rao 22212 (MH) ; Perur, K.
Subramanyam 46 (CAL, MH) ; Tanjore dist.,
K. M. Sebastine 10624 (CAL, MH) ; V. J.
Nair 57169 (CAL, MH) ; Mayavaram, S.
Ragupathy 401 (CAL) ; Tirunelveli dist.,
Sivanparai, J. Joseph 15118 (CAL, MH) ;
Salem dist., E. Vajravelu 20621 (CAL, MH);
N. Venugopal 14544 (CAL) ; 8. R. Srinivasan

79741 (MH) ; Ramnad dist., K. Ramamurthy
20948 (CAL, MH) ; E. Vajravelu 24705

AVAA A

(CAL, MH) & 24826 (CAL) ; M.
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Chandrabose 29905 (MH) ; E. Vajravelu
33693 (CAL, MH) & 38620 (MH) ;
Tiruchirapalli dist., K. Ramamurthy 24904
(CAL, MH) ; Thuraiyur dist., N. Venugopal
15783 (CAL) ; K. M. Mathew & P. Perumal
19224 (CAL) & Periayayagam et al. 23776
(CAL) ; Dharampuri dist., K. M. Mathew &
N. Venugopal 20519 (CAL) ;
Ramanathpuram dist., N. C. Nair 60870
(CAL, MH) ; Pudikkottai dist., C. Arulappan
95 (MH) ; Sirumalai hills, K. Ramamurthy
83825 (MH) ; Anna dist.,, K. Ramamurthy
85903 (MH).

WEST BENGAL : S. Kurzs.n. (CAL) ; Tista,
G. H. Cave s.n. (CAL) ; Kurseong, E. A. C.
Modder 67 (CAL) ; Darjeeling dist., Sukna,
K. Biswas 73, 88 & 9806 (CAL) ; S. K.
Mukherjee 4489 (CAL) ; Jalpaiguri dist., C.
R. Das 26 (CAL) ; Hooghly, Tantishal, P.
Hajra 25 (CAL) ; Bandipur, P. Hajra 216
(CAL) ; Bankura, Sonamukhi, M. N, Sanyal
738 (CAL).

Sri LANkA : Hambantota dist., S. H.
Somer et al. 8855 (BM).

(b) var. glabrescens (Kurz) Deb & Rout in
Journ. Bomb. Nat. Hist. Soc. 89 (3) : 351.
1992. Ixora tomentosa Roxb. var.
glabrescens Kurz, For. Fl. Brit. Burma
2:19. 1877 (Type: Burma, Pegu, 23. 1.
1871, S. Kurz 3057 CAL, right hand
specimen is selected as the lectotype, the
other sheet of the same number is

isolectotype).
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Pavetta amabilis Bremek. in Fedde
Repert. 37 : 100. 1934 (Type : Upper Burma,
1911 12,S. M. Toppin 3032 holo. "E !, iso.
CAL ).

P. assamica Bremek. in Fedde Repert.
37 : 119. 1934 (Type : Assam, Gauhati,

Simons 16 holo. K ! photo CAL)).

P. bengalensis Bremek. in Fedde Repert.
37 : 99. 1934 (Type : Bengal, Nov. 1850,
Hooker & Thomson s.n. holo. K !, photo
CAL!) ; Karthikeyan ez al. in Rec. Bot. Surv.
Ind. 21 (2) : 168. 1981 ; Sharma et al. Fl.
Karnataka 131. 1984.

P. griffithii Bremek. in Fedde Repert. 37:
99. 1934 & Fedde Repert. 47 : 22. 1939
(Type : Bhutan, Griffith 2114, holo. K !,
photo CAL !).

P. indica L. var. polyantha Hook.f. Fl.
Brit. Ind. 3 : 150. 1880 [Type : India,
Meghalaya, Silhet Mt. (Jowai), F. De Silva
& W. Gomez s.n. ex Wall. Cat. 6176 holo.
K ! photo CAL !, Microfische CAL !] ; King
& Gamble in Journ. Asiat. Soc. Bengal 73

(2) : 83. 1905 ; Kar & Panigrahi in Bull. Bot.
Surv. Ind. § : 234. 1963.

P. neglecta Bremek. in Fedde Repert.
37 : 92. 1934 [Type : Mizoram (Assam), S.
Lushai hill, Thady forest, 1050 m, Aug.,
1928, Wenger 214 holo. K !, photo CAL !] ;
Fischer in Rec. Bot. Surv. Ind. 12 (2) : 102.
1938.

at. 6176, nom. nud.

P. polyantha (Hook.f.) Bremek. in Fedde
Repert. 37 : 103. 1934 & Fedde Repert 47 :
22. 1939.

P. polyneura Bremek. in Fedde Repert.
37 : 120. 1934 (Type : Burma, South
Tenasserium, Kyein Chaum. 12. 2. 1926,
Maung Law Tek 1379 holo. K ! photo
CAL ).

P. rothiana DC. Prodr. 4 : 491. 1830 ;
Wt. & Arn. Prodr. 431. 1834.

P. tomentosa Roxb. ex Smith var.
glabrescens (Kurz) Bremek. in Fedde Repert.
37:114.1934.

P. villosa Heyne in Roth, Nov. Sp. 89.
1821, non Vahl. (Fig. 29).

Shrubs or small trees, 3 - 9 m high, erect,
branched ; stem stout, terete or 4-angled,
puberulous or pubescent when young,
glabrous and corky in age ; bark grey or
yellowish. Leaves 4.0 - 23.0x 1.2 - 10.0 cm,
elliptic, narrowly or broadly obovate,
oblanceolate, elliptic-lanceolate, linear-
lanceolate or lanceolate, acute, caudate-
acuminate or obtuse at apex, cuneate, acute
or attenuated at base, membranous,
subcoriaceous or coriaceous, glabrous and
shining above, puberulous or glabrous (rarely
pubescent) beneath, sometimes pubescent
only on nerves beneath ; bacterial leaf-galls
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Fig.29: P. indicaL.var. glabrescens (Kurz) Deb & Rout. A. habit ; B. flower split open showing floral parts ;
C. placentation ; D. fruit ; E. embryo. A -C. from G.War 6802 ; D & E. from G. Panigrahi 22534,
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few to many on secondary or more finer

1.0 x 0.5 mm), prominent on either surface ;
domatia tuft type, present on secondary nerve
axils ; midrib subcanaliculate or canaliculate
above ; lateral nerves 5 - 17 pair, alternate or
subopposite, sometimes densely arranged,
more prominent beneath ; petioles 0.5

4.0 cm, stout, puberulous or pubescent ;
stipules persistent or deciduous above,
persisting by base only, interpetiolar, 2 - 10x
2 10 mm, broadly or narrowly triangular,
rarely subquadrate, cuspidate, coriaceous or
subcoriaceous, glabrous or pubescent outside,
with colleters and trichomes inside ; colleters.
many on the adaxial surface of stipules, 400
- 960 um long, 128 208 um broad, sessile,
feathery ; trichomes intermingled with
Colleters plenty, silvery white, 640 - 1440 um
long, 16 24 um across, pluricellular,
Cylinfrical, 6
Outer wall smooth. Inflorescence terminal,
sessile or shortly peduncled, trichotomously
branched compact (rarely loose) corymbose
denseflowered cymes, supported by some
axillary branches at the base or not,
Sometimes provided with a pair of small
reduced leaves at the base, 4.6 15.0 cm
across, pubescent, rarely puberulous or
glabrescent ; peduncles up to 1 cm, stout,
Pubescent or puberulous ; bracts 4 - 10 x 4 -
11 mm, broadly triangular, cuspidate,
Mmembranous ; pubescent or puberulous.

Flowers 40 200 - nedicale 7 6
TVVWAD TV LIV Y PCUIUC«IB & U 111111 OtUKYy

Pubescent. Hypanthium 0.8 1.2 x 0.8
1.2 mm, obovoid, densely pubescent ; calyx

14 celled. anical cell acute
L t] “y‘v“‘ WWAL BWRLWY
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tube 0.5 - 1.0x 1.0 - 1.5 mm, broader above,

0.8 x0.2 0.6 mm, narrowly triangular or
dentate, acute at apex, pubescent. Corolla tube
10 18 mm, long, 1.0
cylindrical, glabrous outside, pilose within ;
lobes 4 8 x 1.2 - 2.5 mm, oblong, subacute
or mucronulate at apex, glabrous, rarely

1.5 mm across,

puberulous within or at margin ; internal
indumentum 320 640 um long, 16 - 32um
broad, unicellular, ribbon like, acute at apec,
surface pitted. Microcharacters of outer
surface of corolla tube : epidermal cells
elongated, surface with fine longitudinal
cuticular striations ; inner surface of corolla
lobes : epidermal ceils ridged, surface
rugulose, straite or smooth. Filaments 0.5

1.5 mm, slender, glabrous ; anthers 4 - 6 mm;
pollen 29 x 23 (23 31 x 18 27) um,

subprolate, 3-zonocolpororate, ectocolpium
20x2 (18 - 24x 2 - 3) um, colpus membrane
smooth, ends acute ; ora compound,
combining types A, and B, ; type A,
lalongate, 5x 11 (3-7x 8- 13) um ; type B,
lolongate, 5 x 2 um, not thickened ;
apocolpium diameter 6 Wm ; exine 1 wm,
finely reticulate, lumina 1 pum ; Ovary 0.7

08 x0.6 0.8 mm ; disc 0.3 0.8 x 0.6

0.8 mm ; style 20 43 mm long, slender,
glabrous below, puberlous above ; stigma 0.5
-2. Omm simple clavate or slightly notched,

14 Il acCross,
subglobose or dldymous, shmmg, glabrous

rarelv enarcalv nuhecrant with narci stent
1QiViy SPAISVIy pPUUVOVLILL YUl PULISIDICTIL

calyx teeth, 1 -2 seeded ; seeds 4 5 mm
exotestal cells 60 - 240 um long, 30 - 90 um
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thick, hexagonal, with straight walls, surface
striate or striate-granulate ; embryo 2
3 mm ; radicle 1.0 - 1.6 mm, stout ; cotyledons
2, equal, 1.2 - 1.8 x 1.8 - 2.0 mm, reniform,
obtuse or rounded at apex, cordate or
subcordate at base ; plumule minute, enclosed
within cotyledons.

External indumentum 77 - 528 um long,
14 - 32 um across, pluricellular, cylindrical,
2 6 celled, apical cell acute or subacute,
curved, outer wall smooth.

Fl. : May November; Fr. : June
December.

Ecology : Evergreen or semievergreen
forests, at 50 - 1500 m in altitude.

Distrib. . Inpia : Arunachal Pradesh,
Assam, Manipur, Meghalaya, Mizoram,
Nagaland, Orissa, Sikkim, Tripura, West
Bengal ; BANGLADESH ; BHUTAN ; MYANMAR :
Upper Burma, Tenasserim ; NEPAL.

Specimens examined : INDIA.
ARUNACHAL PRrADESH : Duphla hills, J. L.
Lister s.n. (CAL); Dismar, U. N. Kanjilal
3248 (DD) ; Pasighat, G. K. Deka 16969
(ASSAM) ; Amartala to Baha, G. Panigrahi
15172 (CAL) ; Kalaktang North, G.
Panigrahi 15437 (CAL) ; Subansiri, G. V.
Subbarao 24652 (CAL) ; Lohit dist., Dalai
bank, Haynliang, A. S. Rao 48070 (CAL).

AssaMm : Perry 3 (CAL) ; C. Jenkins s.n.
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pp. (L.) ; Gwahatti 1831, Coll. 7 s.n. (CAL);
May 1847, Coll. 7 s.n. (CAL) ; Coll. ? s.n.
(CAL) ; 1882, Master s.n. (DD) ; Masters
s.n. (L.) ; Cachar, J. C. Prazer 35 (CAL) ;
Sadiya, G. A. Gammie 250 (CAL) ; Rajah
barrio, G. Wart 11259 (BSIS, CAL) ;
Nakachari, G. Warr 11153 (BSIS, CAL) ;
Kamrup dist., U. N. Kanjilal 5451 (DD) C.
F. C. Beeson ; 2, 3 (DD) ; Goalpara dist.,
Haltugaon, R. S. Rao 7126 (CAL) ; Jara
reserve, G. Panigrahi 9500 (CAL) ; Kulsi
reserve forest, G. Panigrahi 9540 (CAL) ; A.
S. Rao 38955 (CAL) ; Ranga R. F,, G.
Panigrahi 11453 (CAL) ; Anari Bazar, G.
Panigrahi 27401 (CAL) ; Kuziranga forest,
J. G. Srivastava 719991 (LWG) ; Sattargaon,
A. S. Rao 38829 (CAL) ; Mauman forest,
Bako, A. S. Rao 39084 (CAL).

Manipur : Keithemabi, G. Wairr 6802
(CAL) ; W. Manipur, A. Meebold 9194
(CAL) ; Ching Mairog, D. B. Deb 877 (CAL).

MEGHALAYA : Khasi & Jaintia hills, S.
Kurz 323 & s.n. (CAL) ; Coll. ? s.n. (L.) ;
Oldham s.n. (CAL) ; G. King s.n. (DD) ;
Cherrapunji, G. Gallatly 209 (CAL) ; Cox &
Hutchinson 560 (E) ; Nong Hulem, U. N.
Kanjilal 7270 (ASSAM) ; Shollong, C. B.
Clarke 44212 (CAL) ; G. Panigrahi 4441
(CAL) ; Umling, U. N. Kanjilal 4023 (CAL);
Coll. 76 (CAL) ; Nongpoh, J. Joseph 42349
(ASSAM); Tharia, U. N. Kanjilal 4613
(CAL, DD) ; Garo hills, Tura forest, R. N.
De 20573 (ASSAM), B. K. Nayar et al. 50835
& 50160 (LWG) ; Burnihat, W. N. Koelz
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22707 L) ;

W N Koelz 25130 (L)

MizoraMm : Hungnuam, B. Godfrey 457
(CAL) ; Sairang B. Godfrey 426 (CAL) ;
Lushai hills, A. T. Gage 82 (CAL, MH) ;
Sangao, T. R. Chand 7028 (CAL) ; Lungleh,
A. T. Gage 176 (CAL) ; Hmuntha,

W. N. Koelz 27427 (L).

" NacaLanD : Naga hills, Koio, G. Wart
11778 (CAL) ; Bakajam, N. L. Bor 18465
(DD, L) ; Dimapur W. N. Koelz 25172 (L).

Orissa : Dandakaranya, Bandamamidi,
R. 8. Rao 18554 (CAL) ; Bagjhola forest, G.
V. Subbarao 30033 (CAL) ; Cuttack dist.,
Jambu island, M. K. Ghosh 307 (CAL).

SikkiM : Ryang, G. King 520, 1017, 2107
(CAL);C. B. Clarke 37927 (CAL, K.) ; Tista,
G. H. Cave s.n. (CAL, E) ; Maka, J. C. Dawa
38 (CAL) ; Dikchu, K. Biswas 6723 (CAL) ;
Kumani forest, K. Biswas 9865 (CAL) ;
Sikkim, Mrs. Tounoud 631 (CAL) ; B. D.
Sharma 147 (CAL) ; N. C. Mazumdar & R.
M. Dutta 211 (CAL).

TriPURA : Hmumpui, K. Biswas 4993
(CAL); Kumarghat, D. B. Deb 857 (CAL) ;
Kailashahar, D. B. Deb 2656 (CAL).

WEsT BengaL : Calcutta, J. W. Helfer 91
(CAL) : Bg.ngal J. D. Hooker & Thomson

AT

S.n. (K) ; Siliguri, C. B. Clarke 11653 C, D
(CAL); S. Kurzs.n. (CAL) ; Chandannagar,
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A. Hussams n (CAL) Kurseong,A Saban

K. Biswas 1551 (CAL) J K Szkdar 4266
(CAL) ; V. Narayanaswami et al. 2343, 2371
(CAL) ; Poro forest, B. Krishna 457 (BSIS) ;
Buxa, V. Narayanaswami et al. 2878
(CAL) ; Howrah, Baksara, D. C. Bhowmik
14 (CAL) ; Hooghly, Bandipur, P. Hazra 216
(CAL) ; Debanandapur, S. Sen 592 (CAL) ;
Chengail, B. V. Shetty 2 (CAL) ; Darjeeling,
D. Das 58 (CAL) ; Birbhum, R. K. Basak 737
(CAL) ; Jalpaiguri, U. T. Range, R. C.
Bhattacharyya s.n. (DD) ; Midnapur, S. Maji
1607 (CAL) ; West Dinajpur, R. N. Banerjee
etal. 18703 (CAL) ; Bengal and boarders, K.
Biswas 5765 (CAL).

BANGLADESH : Sylhet, May 1829, Wallich
s.n. (BM) ; Dacca, C. B. Clarke 6777 (CAL);
Chittagong hill tracts, C. B. Clarke 19599
(CAL) ; J. L. Lister s.n. (CAL) ; Sitapahar
range, R. Ellis 27 (CAL) ; Badal Khan 87
(CAL) ;J. M. Cowan 1929 & s.n. (E) ; Kodala
hill, Badal Khan 394 & 513 (CAL) ; Kaliabar
hills, Abbu Hussain 41 (CAL).

BHuTAN : Pahnab, Dangba forest, G. King
s.n. (CAL) ; Bhummelu valley, G. L. Searight
200 (CAL) ; Buxa,R. E. Cooper 1036 (BM);
Sarbhang division, Gaylegphyg, G. Sengupta
1354 (CAL).

MYANMAR : Pegu Attran river, Wall. Cat.
26175 (CAL): ’(urzcn.ﬂr 1440 (C AT .

\Wiaxg)] u W AL \Vnwy) ,

Bhamo, 7. Anderson s.n. (CAL) ; Yomah, S.
Kurz 1440 (CAL) ; Martaban, S. Kurz 1441
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King's collector 436 (CAL) ; J. C. Prazer 34
& s.n. (CAL) ; Tavoy, S. Mokim 653 (CAL);
Sedi Chaung, P. T. Russell 1835 (CAL) ;
Katha, A. Rodger 70 (CAL) ; Upper
Chindwin, Kindet, J. C. Prazer 277 (CAL) ;
J.M. D. Mackenzee 111 (CAL);C. G. Rogers
1050 (CAL, DD, E) ; Mergui, C. C. Calder
s.n. (CAL) ; Tena dist., K. Biswas 447 (CAL);
Thaengyin dist., Yetagun Chaung, M. Ba Pe
12805 (DD) ; Tenasserim, A. F. G. Kerr
21652 (DD, K) ; Rangoon, C. E. Parkinson
14940 (DD) ; Gayson, C. E. Parkinson 15188
(DD).

NEpPAL : V. Puri 400, 490, 491 & 549
(DD) (CAL, DD) ; Rupakot Tal, Stainton,
Sykes & Williams 5232 (E) ; Ghabung Khola
(Pokhra), Stainton, Sykes & Williams
547 (E).

(c) var. tomentosa (Roxb. ex Sm.) Hook.f.
Fl. Brit. Ind. 3 : 150. 1880 ; Kanjilal, For.
Fl. Sch. Circ. 206. 1901 ; Wood in Rec.
Bot. Surv. Ind. 2 : 110. 1902 ; Duthie,
Fl. Upp. Gang. Pl. 1 : 390. 1903 ; Prain,
Beng. Pl. 1:417. 1903 ; Cooke, Fl. Pres.
Bomb. 2 : 41. 1904 ; Gage in Rec. Bot.

Quruy Tnd 2 ¢« €€ 10NA . Denin : Da
VUL V. 1l J . UU. 10U, Ilmll lll 1\0\!

Bot. Surv. Ind. 3 : 223. 1905 ; Strachey,
Cat. Pl. 82. 1906 ; Brandis, Ind. Trees

387. 1906 ; Blatter in Journ. Bomb. Nat.
Hist. Soc. 18 : 409, 1908 ; Craib in Kew

LALOLe WV AV ARA ARw

Bull. 1911 : 395. 1911 ,Talbot, For. Fl.
Bomb. Sind. 2 : 119. 1911 ; Parker, For.
Fl. Punjab 281. 1918 ; Fischer in Rec.

Do-T 0-('\( 1071 .
. « 17 &

456.1922; Blatter in Journ Bomb Nat.
Hist. Soc. 36 : 792. 1933 ; Kanjilal, For.
Fl. Pilibhit 210. 1933 ; Sant. Fl.
Purandhar 62. 1957 ; Deb in Bull. Bot.
Surv. Ind. 3 : 312. 1961 ; Kar & Panigr.
in Bull. Bot. Surv. Ind. 5 : 234. 1963 ;
Rao in Journ. Bomb. Nat. Hist. Soc. 61 :
313. 1964 ; Rao in Bull. Bot. Surv. 8 :
300. 1966 ; Ellis et al. in Bull. Bot. Surv,
Ind. 9:9. 1967 ; Arorain Bull. Bot. Surv.
Ind. 10 : 63. 1968 ; Ellis in Bull. Bot.
Surv. Ind. 10 : 155. 1968 ; Vajravely et
al. in Bull. Bot. Surv. Ind. 10 : 74. 1968;
Matthew in Journ. Bomb. Nat. Hist. Soc.
72 : 340. 1975 ; Matthew, Mat. Fl. Tam.
Nad. Carn. 1 : 235. 1981 ; Rao & Razi,
Syn. Fl. Mysore 538. 1981 ; Tribedi et
al. in Bull. Bot. Surv. Ind. 24 : 119,
1982 ; Ellis, Fl. Nallam. 1 : 214, 1987 ;
Deb & Rout in Journ. Bomb. Nat. Hist.
Soc. 89 (3) : 351. 1992,

Ixora roxburghii Kuntze, Rev. Gen. Pl.
1:296. 1891.

1. tomentosa Roxb. Ho Beng 11.1814,

1. tomentosa Roxb. var. roxburghii Kurz.
For. Fl. Brit. Burm, 2 : 19. 1877 (Type :

Burma, Paris 12 K)

8 X Adw XN )

Pavetta indica L. ssp. tomentosa (Roxb.
ex Sm.) Bennet, Fl. Howrah dist., 356. 1979
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& Name Changes Fl. Pl. 415. 1987.

P. indica L. var. mollis Bremek. in Fedde
Repert. 37 : 119. 1934 (Type : Andhra

Pradach (Muiddanh dict ﬂn\mlm‘hm‘am ghat

4 1auuvdll, L,uuuayu (¥ £ & ] 7Y

300 m, July 1884, J. S. Gamble 15021 holo.
K !, photo CAL ! iso. CAL ! & MH ).

P. praecox Bremek. in Fedde Repert.
37 : 114. 1934 (Type : Karnataka, Belgum,
April, Ritchie 352 holo. K :, photo CAL :).
Sebast. in Bull. Bot. Surv. Ind. 4 : 224. 1962
; Sharma et al. Fl. Karnataka 131. 1984 ;
Ahmed. & Nayar, End. P1. Ind. Reg. 1 : 162.
1987 ; Nair in Ind. Journ. For. 9:213. 1986 ;
Swaminath. in Henry et al. F1. Tam. Nad. 2 :
21. 1987.

P. tomentosa Roxb. ex Sm. in Rees Cycl.
1819 (Type : Roxb. ill. No. 169,

26,n. 2
CAL: as in Wight, Icon. t. 186. 1840) ; Roth,
Nov. P1. 89. 1821 ; DC. Prodr. 4 : 490.
1830 ; Wight & Arn. Prodr. 1 : 431. 1834 ;
G. Don, Gen. Syst. 3 : 574. 1834 ; Royle, ill.
1 :238. 1835 ; Walps. Rep. Bot. Syst. 2 :
480. 1843 ; Voight, Hort. Sub. Calc. 391.
1845 ; Drury, Hand Book Ind. Fl. 1 : 572.
1864 ; Brandis, For. Fl. 275. 1874 ; Bedd. in
Ind. For, 3 ; 203. 1877 ; Schum. in Engl. &
Prant], Nat. Pflanz. Fam. 4 : 107. 1891 ;
Fischer in Journ. Bomb. Nat. Hist. Soc. 15 :
347. 1904 ; Ridley, Fl. Mal. Pen. 2 : 100.
1923 ; Bremek. in Fedde Repert. 37 : 113.

104 . .2 Tensinn
1934 ; Craib, Fl. Sim. Enum. 2 (2) : 170. 1934

PP. ; Barnes in Journ. Bomb. Nat. Hist. Soc.
44 :443. 1944 ; Rau in Bull. Bot. Surv. Ind.

3 :230. 1961 ; Raizada et al. in Ind. For.

Surv. Ind. 6 : 250. 1964 ; Sen & Naskar in
Bull. Bot. Surv. Ind. 7 : 53. 1965 ; Kammathy
et al. in Bull. Bot. Surv. Ind. 9: 219. 1967 ;
Sant. in Rec. Bot. Surv. Ind. 16 : 120. 1967 ;
V. Naidu & P. Raoin Ind. For. 93 : 123. 1967,
Dey et al in Jourii. Bomb. Nat. Hist. Soc.
65 :395. 1968 ; Gupta, Fl. Nainital 163. 1968;
Dakshini in Journ. Bomb. Nat. Hist. Soc.
67 : 183. 1970 ; Malhotra & Moorthy in Bull.
Bot. Surv. Ind. 13 : 304. 1971 ; Malla, Fl.
Langtang 124. 1976 ; Pant in Journ. Bomb.
Nat. Hist. Soc. 73 : 293. 1976 ; Sant. & Henry,
Dict. Fl. Pl. Ind. 126. 1976 ; Sald. & Nicol.
Fl. Hassan 587. 1976 ; Sharma et al. in Boil.
Mem. 2 : 72./ 1977 ; Brahmam & Saxena in
Bull. Bot. Surv. Ind. 20 : 78. 1978 ; Raizada,
F1. Mussorie 1 : 301. 1978 ; Sharma et al. in

Joum Bomb Nat Hist. Soc. 75 : 27. 1978 ;
Datradn l nTn rl Tnnm T—an 7 242 ]Q7Q

Hara & Gould in Hara & Williams, Enum.
Fl. Pl. Nepal 2 : 206. 1979 ; Paul in Journ.
Bomb. Nat. Hist. Soc. 78 : 26. 1981 ; Bole & -
Almedia in Journ. Bomb. Nat. Hist. Soc. 79 :
322. 1982 ; Manilal & Shivr. Fl. Calicut 146.
1982 ; Matthew, Ill. Fl. Tam. Nad. Carn. 2 :
343. t. 343, 1982 & Fl. Tam. Nad. Carn. 3
(1):733. 1983 ; Rao & Reddy in Jain & Rao,
Ass. Thr. Pl Ind. 168. 1983 ; Chaudh. &
Wadh. Fl. Himachal Pr. 2 : 349. 1984 ; Naith.,
Fl. Chamoli 1 : 290. 1984 ; Sharma et al. Fl.
Karnataka 131. 1984 ; Sikdar in Journ. Econ.
Tax. Bot. 5 : 519. 1984 ; Malhotra & Aswal

in Journ. Econ. Taxon. Bot. 6 : 601. 1985 :
Verma et al. Fl. Raipur, Durg 178. 1985 :



130 BULLETIN OF THE BOTANICAL SURVEY OF INDIA

Rao, Fl. Goa 215. 1986 ; Deb & Dutta in
Journ. Econ. Tax. Bot. 10 : 40. 1987 ; Koshy
& Shah in Journ. Econ. Tax. Bot. 10 : 101.
1987 ; Swaminath. in Henry et al. Fl. Tam.
Nad. 2 : 21. 1987 ; Vajravelu in Journ. Econ.
Tax. Bot. 11 : 266. 1987 ; Sharma et al. in
Ind. Journ. For. 10 : 292. 1987 ; Singh, Fl.
East. Karnataka 1 : 352. 1988 ; Panigrahi &
Murn Fl. Bilaspur 1 : 289. 1989 ; K. Murthy

1nen Renan Tav Rat 14 - 01 n
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7 m high, erect, branched stem stout, terete
or 4-angled, pubescent, corky in age. Leaves
3.0- x 1.0-12 llipti iptic-
obovate, ovate or lanceolate, acute,
acuminate, subacute, obtuse or rounded at
apex, acute, cuneate or obtuse at base,
coriaceous, sparsely to densely pubescent or
scabrous (rarely glabrous, shining) above,
tomentose beneath ; bacterial leaf-galls rarely
present on secondary or tertiary nerves,
circular (0.5-1.0 mm) or elliptic (ca 1.0x 0.5
mm), rarely elongated or branched ; more
prominent on adaxial surface, invisible on
lower surface (due to hairiness) ; domatia
present, pocket type on secondary nerve axils;
midrib subcanaliculate above ; lateral nerves
8-17 pair, alternate or subopposite, more
prominent beneath ; petioles 0.7-4.2 cm,

{Vol. 41

stout, rarely slender, pubescent ; stipules
persistent, interpetiolar, 2.5-10.0x 3 - 12 mm,
broadly (rarely narrowly) triangular,
cuspidate (cusps 2 7 mm), sheath connate
at base or on whole length leaving only cusps
free, coriaceous, pubescent or puberulous
outside, with colleters and trichomes inside ;
colleters many on the adaxial surface of
stipules, 640 1120 pm long, 128 - 272 um
Q
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smooth. Inflorescence terminal on main shoot
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branches 5 -24 cm across, tomentose, rarely

pubescent peduncles up to 0.8 cm,

membranous, pubescent or puberulous.
Flowers 60 250 ; pedicels 3 7 mm,
pubescent. Hypanthium ca 1 x 1 mm,
subglobose, pubescent or tomentose ; calyx
tube ca 0.5 x 1.2 mm, campanulate or broader
above, pubescent ; teeth 0.5 0.8 x0.3 - 0.5
mm, narrowly triangular, acute at apex,
pubescent. Corolla tube 8 -15 mm long, 0.5 -
1.2 mm across cylindrical, glabrous (rarely
pubescent) outside, pilose within ; lobes 4 -
6x 1.8 2.5 mm, elliptic or oblong acute or
subacute, rarely rounded at apex, glabrous,
rarely pubescent inside ; internal indumentum
592 - 768 um long, ca 24 um broad,
unicellular, rihbon-like, acute at apex, surface
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Fig. 30: P. indica L. var. tomentosa (Roxb. ex Sm.) Hook. f. : A. habit ; B. flower split open showing floral
parts ; C. placentation ; D. fruit ; E. seed ; F. embryo. A - C. from M. A. Rau 10392 ; D - F. from G. King 2150.
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pitted. Filaments 0.5 1.0 mm, slender,
glabrous ; anthers 3.0 - 4.5 mm ; pollen 33 X
23 (26 37 x 19 25) um, prolate, 3-
zonocolporate ; ectocolpium 25x 2 (18-30x%
2 3) um, colpus membrane smooth, ends
acute ; ora simple, type A,, lalongate, 5 x 12
(4 6 x 8-11) um, apocolpium diameter
7 um ; exine 1.5 pm, reticulate, columellate.
Ovary ca 0.7 x 0.7 mm ; disc ca 04 x 0.7
mm ; style 17 - 35 mm long, glabrous below,
puberulous above ; stigma ca 1 mm, simple,
clavate, puberulous. Drupes 4 - 7 mm across
when subglobose, 5 7 X7 9 mm across
when didymous, black or brown when dry,
shining, pubescent, with persistent calyx
teeth, 1 - 2 seeded ; seeds 3 - 4 mm ; exotestal
cells 48 - 96 pum long, ca 30 um thick, hexa -
or pentagonal, with straight walls, surface
striate-granulate ; embryo ca 2 mm ; radicle
ca 1 mm, stout, inferior ; cotyledons 2, equal,
cal x 1 mm, reniform subacute at apex,
cordate at base ; plumule minute, enclosed
within cotyledons.

External indumentum 160 - 752 pm long,
16 - 32 pum across, pluricellular, cylindrical,
4 - 7 celled, curved, apical cell acute, outer
wall smooth.

F1, : April - November ; Fr. : Throughout
the year.

Ecology : Evergreen forests, at 30
2640 m, in altitude.

Distrib. : INDIA : Andhra Pradesh, Assam,
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Bihar, Goa, Haryana, Himachal Pradesh,
Karnataka, Kerala, Madhya Pradesh,
Mabharastra, Manipur, Meghalaya, Mizoram,
Nagaland, Orissa, Punjab, Sikkim, Tamil
Nadu, Uttar Pradesh, West Bengal, BURMA,
NEPAL, MALAYSIA, THAILAND (SIAM).

Specimens examined : INDIA. ANDHRA
PrADESH : Visakhapatnam dist., C.A. Barbar
1600 (MH) ; Anantagiri, N.P. Balakrishnan
810 (CAL) ; G. V. Subbarao 19547 (MH) &
21740 (CAL, MH) ; Guntur dist., C. A.
Barbar 4664 (MH) ; Godavari dist. C. A.
Barbar 5169 (MH) ; Rampa hills, M. S.
Ramaswami 1557 (CAL) ; Mardumalai,
V. Narayanaswami 332 (CAL) ;
Dummalonda R. F., G. V. Subbarao 68625
(CAL, MH) ; Nellore dist., M.S. Ramaswami
1369 (CAL) ; Karnool dist.,J. L. Ellis 22157
(CAL, MH) ; Madgola, Paderu, G. V.
Subbarao 28074 (CAL, MH) ; Chittore dist.,
G. V. Subbarao 31948 (CAL, MH) ;
Prakasham dist., J. L. Ellis 42258 (MH) ;
Nallamalais, R. K. Mohan 0385 (CAL) ;
R. K. Mohan 0577 (CAL) ; Tanjavaram,
G. V. Subbarao 42629 (MH).

AssaM : S. N. Bal 406 (CAL).

BIHAR : Parasnath, T. Anderson s.n.
(CAL) ; 8. Kurz s.n. (CAL) D. Prain s.n.
(CAL), V. Chandra 34283 (LWG), S. Kurz
65 (CAL) ; Rajmahal hill, S. Kurz s.n. (CAL);
Singhbhum dist., Chotanagpur, J. J. Wood
s.n. (CAL) ; Noada,J. S. Gamble 9051 (DD);
Salwoh, Palamen, J. S. Gamble 8799 (CAL);
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Kolhoa, J. S. Gamble 9140 (DD) ; H. H.
Haines 313 (CAL) ; Kobbira, K. Prasad
34378 (BSIS) ; Patung Gara, G. V. Subbarao
22944 (CAL) ; Bichaborn, J. K. Maheshwari
77018 (LWG) ; Gurupur, C. B. Clarke 21425
(CAL) ; Ranchi dist.,, C. B. Clarke 20932
(CAL), K. C. Kanodia 1271 (CAL) ; S. K.
Mondal 4440 (BSIS) ; S. K. Mondal 4547
(BSIS) ; Patna dist., Bankipur, D. Hoppers.n.
(BSIS) ; Netarhat, S. R. Paul 88814, 80599,
95405 95440 (LWG) ; Rajgir hills, J. G.
Srivastava 20640 (LWG) ; G. Saran 25886
(LWG) ; J. G. Srivastava 46553 (LWG) ;
Hazaribagh, V. Chandra 28131 & 28202
(LWG) ; Koderma reserve forest, V. Chandra
28356 (LWG) ; Ghagra falls, V. Chandra
36507 (LWG) ; V. Chandra 36890 (LWG) ;
F.H. W. Kerr 2216 A (BM) ; Dharampur, G.
Panigrahi 11730 (CAL) ; Pakhar hills, K. C.
Kanodia 1375 (CAL).

Goa : Colomba, J. Cherian 106283
(BSIS, CAL).

HARrYANA : Hissar, Jwalamukhi, S. K.
Malhotra 29141 (BSD, CAL).

HimacHAL PrRADESH : Simla, I. H. Burkill
27078 (CAL) ; Kangra dist., Palampur,
R. N. Parker s.n. (CAL) ; Mandi, J. G.
Srivastava 58455 (LWG).

KARNATAKA : Teritaere, A. Meebold 9716
(CAL) ; Uttar Kanada, G. S. Puri 1202
(CAL) ; Mudigaere, G. S. Puri, 19750 (CAL);
Mysore dist., Tirthaballi, R. S. Raghavan

YA

74259 (CAL) ; Dodasarihalla, R. S. Rao
73737 (CAL) ; Chathurakallu betta, A. S, Rao
80057 (CAL) ; Arsanahalla, A. S. Rao 79882
(CAL) ; Yemmegadehalla, A. S. Rao 80274
(CAL) ; Agumbe, R. S. Raghavan 80623

(CAL) : Benary disf S. B. Manohar. 9030

(CAL).

KERALA : Malbar, Stocks et al. s.n.
(CAL) ; Pathanamthitta hills, C. N. Mohanan
61227 (CAL, MH) ; Achencoil, C. N.
Mohanan 61268 (CAL) ; Palghat dist., R.
Wight s.n. (Kew Distrib. No. 1492) (CAL) ;
J. Joseph 17060 (MH) & 17146 (CAL, MH);
C. P. Sreemadhavan 1018 (MH), E.
Vajravelu 32204 (CAL, MH) ; Travancore,
Colaturpolong, T. F. Bourditlon 818 (CAL) ;
C. A. Barber 7350 (MH) ; Koni, C. C. Calder
& M. S. Ramaswami 25 (CAL) ; Thorai,
C. C. Calder 1599 (CAL) ; Cochin,
A. Meebold 1012404 (CAL) ; Kottayam,
K. Vivekananthan 21364 (MH) ;
K. Vivekananthan 24355 (CAL, MH), B. D.
Naithani 24183 (CAL,MH), J. L. Ellis 25747
(CAL,MH), V. T. Antony 432 (MH); Trichur

dist., K.M. Sebastine 27200 (CAL, MH) ;
Idikki dicf Qkkarai, B. D. Sharma 42100

N ananiss Sy e T AUV

(MH) ; Tnvandrum dist., J. Joseph 41989
(MH), M. Mohanan 63299 (CAL, MH), M.
Mohanan 69251 (CAL, MH), Cannanore
dist., V.S. Ramachandra 52332 & 62764
(CAL, MH).

MADHYA PRADESH : Bilaspur, J. K.
Maheshwari, 4075 & 4196 (CAL) ; Boarders
of Bihar, S. K. Murti 19010 (CAL) :
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Kapildhara, Bailadila, G. Panigrahi 1011
(CAL) ; Joshpur division, C. M. Arora 3828
(CAL) ; Sidhi, G. Sengupta 14427 (CAL).

MAHARASHTRA : Bombay, N. Daizeli s.n.
(CAL) ; Dompa forest, J. Fernandes 2427
(CAL) ; Kulkarni evergreen forest, G. S. Puri

Mahajan 34648 (BSI, CAL).

Mantpur : Kalanaga hills, G. Warr 6793
(BSIS, CAL) ; Imphal, D. B. Deb 4 (CAL)
& J. G. Srivastava 88994 (LWG) ; Shugnu,
D. B. Deb 1197 (CAL) ; D. B. Deb 2620
(CAL); Longal hill, D. B. Deb s.n. (CAL).

MEeGHALAYA : Khasi & Jaintia hills,
Umling, U. N. Kanjilal 4026 (ASSAM) ;
Umsaw, R. N. De 18846 (ASSAM) & A. S.
Rao 38739 (ASSAM, CAL).

MizoraM : Lushai hills, Ramphai to
Burma boarder, D. B. Deb 31016 (ASSAM).

NAGALAND : Naga hills, Kohima, D. Prain
s.n. (CAL). Piphima, A. Meebold 9195
(CAL).

Orissa : Angul dist.,, J. H. Lace 2606
(DD) ; Ganjam dist., L. H. Burkill 20443
(BSIS) ; V. Narayanaswami 5984 & 5799

(MH) ; Mayurabhanj dist., D. Hopper 38823

(BSIS, CAL). H. F. Mooney 3907 (DD)

Keonjhar dist., G. Panigrahi 8436 & 858
(CAL) ; Koraput dist., R. S. Rao 18420, 18425

(CAL) & G. Panigrahi 20936 & 23407

L
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(CAL) ; G. V. Subarao 30005 (CAL) ;
Kondamalai parbat, G. V. Subbarao 30157
(ASSAM, CAL) ; Debata parbat, G. V.
Subbarao 30301 (CAL) ; Rayagada, S. L.
Kapoor 66957 (LWG).

PuNiaB : Baijnath, M. A. Rau 12637

; Mudigere, Ku i, S D. ; Hoshiarpur, O. P. Mishra

44536 (BSD, CAL).

SIKKIM : S. Kurz s.n. (CAL) ; Betro,
Pankabaree, S. Kurzs.n. (CAL) ;J. D. Hooker
s.n. (CAL) ; T. Anderson 167 (CAL) ;
Banjeet, T. Anderson 321 & s.n. (CAL) ;
G. King 224 & 2150 (CAL) ; J. L. Lister s.n.
(CAL) ; Mearspo, G. A. Gammie s.n. (DD) ;
Chooyong, Kari s.n. (CAL) ; Riang, Rhomod
303 (CAL) ; N. C. Mazumdar & R. M. Dutta
457 (CAL).

TamiL Napu : Coimbatore, C.E.C.
Fischer 1086 & 1930 (CAL), Munch 108
(CAL) ; Nilambur division, S. N, Chatterjee
7 (DD) ; Balioddu, V. Narayanaswami 18945
(MH) ; Talakarai, V. Narayanaswami 18975
(MH) ; Arepalayam, V. Narayanaswami 3414
(MH) ; Siruvani, K. Subramanyam 3048
(CAL, MH) ; Konamalai, C. P.
Sreemadhavan 565 (MH) ; Ezhuvari, C. P.
Sreemadhavan 655 & 825 (MH) ; Annamalai,
R. H. Beddome s.n. (MH) ; Nilgiri dist.,
M. A. Lawson s.n. (MH) ;J. S. Gamble 15445
(MH) ; Sylviculturalist, 451/1 (DD) ; B. D.
Sharma 35543 (MH) ; Salem dist., Perrotter
308 (CAL) ; A. V. N. Rao 26787 (MH) ;

A. Mohan 12995 & 13603 (CAL) ;
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N. Venugopal & T. S. Jayasilan 18791
(CAL); R. C. Rout 3626 (CAL) ; Attur,
K. Murugesan 14926 (CAL) ; Rasipuram,
N. Venugopal 16003 (CAL) ; Madurai dist.,
Bourne 718 (MH), M. Ramavelu 131 (MH),
B. V. Shetty 10272 (CAL, MH), J. Joseph

12763 & 14136 (MH) ; Ramnad dist.,
E Vairave lu 39742 & 41732 (MH) ;

Laeo VWJIMVO “w \AVAa ik

Kannivakumari dist., A. N. Hpnrv 48228

ANG411 J ALSSA A WA tt i s R Ay V \J b bt NI

(CAL, MH) ; M. Chandrabose 54282 (MH);
N. Venugopal 14512 (CAL) ; S. Arcot dist.,
K. M. Matthew & N. Venugopal 13859
(CAL); K. Ramamurthy 83864 (MH) ;
Tiruchi dist., N. Venugopal 15740 (CAL) ;
Dharampuri dist.,, K. M. matthew 16524
(CAL), K. M. Matthew & N. Venugopal
23215 (CAL).

UtTAR PRADESH : Royle 97/22 (DD) ;
Dehradun, Jameson 316 (DD), G. King 12
(CAL), J. F. Duthie 2592 (DD) ; Lachimala,
C. A. Webb 92 & 93 (BSIS), P. W. Mackinnon
s.n. (CAL) ; Rargarh, U. N. Kanjilal s.n.
(DD), A. Meebold?2321 (CAL), H. O. Saxena
1904 (DD) ; New forest, M. B. Raizada s.n.
(DD) ; Tourns valley, D. Mani s.n. (MH), G.S.
Srivastava 6862 (LWG) ; Kaulagarh, K. M.

Acnrnss T £ Culismoad s

Datapuresn \UU) , ASdrari,v. U. Srivastava

6946 (LWG), B. S. Aswal 40173 (BSD) ;

Rajaji sanctuary, T. A. Rao 3243 (BSD,
CAL); Tapakeswar, T. A. Rao 3048 (BSD) ;
Mothrowala, K.M.M. Dakshini 5488 (BSD,
CAL) ; Sahasradhara, S. K. Malhotra 28231
(BSD) ; P. Pradhan 217 (CAL) ; Sahasahi,
A. S. Rao 53730 (BSD) ; Mussorie, G. King
s.n.(CAL) ; Nainital, 7. Anderson s.n. (CAL),
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T. Anderson s.n. (CAL); Kumaon, Thomson
s.n. (CAL) ; Kaladoonju, C. Davidson s.n.
(DD), Nalapani, J. F. Duthie 1686 (DD) ;
Bagettar, C. H. Collet 103 (CAL) ; Sarju
valley, J. F. Duthie 5640 (DD) ; Narain, N.
Gill 87 (CAL, LWG) ; Jeolikote, N. Gill 535

(CAL, LWG) ; Saria Tab, N. Gill 692 (CAL,
1, Wﬂ\ S. Manrﬂa D. 0. Wit 13 vn .

AVAGAAR AS L]

Chapta. C. M. Arora 49991 (BSD. CAL

Bip ey e Vs 77 A AP NSRSy ded ] ,

Murthinwala swamp, U. N. Kanjilal s.n.
(DD), P. W. Mackinnon s.n. (CAL) ; Oli
village, Srikishan s.n. (DD) ; Almora, Inayat
24491 (DD) ; Lahaichoae, Inayat 26069
(DD) ; Kolucham, R. S. Hole s.n. (DD) ;
Kalshi,R. . Hole s.n. (DD), J. H. Lyall 6029
(DD) ; B. Dutt 19 (DD) ; Bageswar, D. D.
Awasthi 660 (LWG) ; D.D. Awasthi 982
(LWG) ; Chifluwa, D. D. Awasthi 1570
(LWG) ; Dharwi, Chalthi, D. D. Awasthi 2016
(LWG) ; Kangra dist., Baijnath, R. N. Parker
s.n. (DD) ; Lachiwala, J. H. Lace 3064
(DD) ; Kuluwala, R. S. Hole s.n. (DD) ; Nayar
valley, A. E. Osmaston 91 (DD) ; Ramnagar,
H. Singh 102 (DD) ; Dasagadam, G. H. Cave
s.n. (CAL) ; Mungpoo, C. W. Cousins 35
(CAL) ; Mothronwala, B. L. Gupta s.n.
(DD) ; Kulu valley, S. K. Jain & R. C.

nvn/" nnnnnn on (ﬁ“\ ﬂorl-n 0] K e 0.

Bhuluurvu_,uo . \LJL7 ) \.uuuvvcu nupyuur o

Jhamman 27177 (LWG) ; Botwalchari, M.
A. Rau 6439 (BSD); Nand Pryag, M. A. Rau
10392 (BSD, CAL), H. O. Saxena 1929
(DD) ; Mohand, S. K. Malhotra 15948 (BSD,
CAL), H. O. Saxena 2121 (DD) ; Rober's
cave, C. R. Babu 32255 (BSD, CAL) :

Golatappar, C. M. Arora 38878 (BSD,
CAL) ; Corbet National Park, P. C. Pant

./
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40150 (BSD, CAL) ; Kanda, P. C. Pant
43787 (CAL) ; Gorakhocot, K. P.
Janardhanan 51203 (BSD, CAL) ;
Dumunda, K. P. Janardhanan 51436 (BSD,
CAL) ; Putanikhal, K. P. Janardhanan 51454
(BSD, CAL) ; Tehri dist., Ghansali, A. K.
Goel 65926 (BSD) ; Pithoragarh dist., C. M.
Arora 66156 (BSD), C. L. Malhotra 51572
(BSD).

WEesT BENGAL : Siliguri, C. B. Clarke
11653 & 26511 (CAL), Darjeeling, C. B.
Clarke 13479 & 26296, 35468 (CAL) ;
Pashak, I. H. Burkill 32292 (BSIS) ;
Kurseong, Coll. ? 185 D (DD) ; Bengal and
borders, K. Biswas s.n. (CAL) ; Kalimpong,
K. Biswas 8438 (CAL) ; Jalpaiguri, S. K.
Malhotra 925 (DD), J. K. Sikdar 290 & 500
(CAL) ; Bankura, S. K. Mukherjee 5459
(CAL) ; Purulia dist. U. Chatterjee 105 &
298 (CAL); Matha, K. C. Malick 85 (CAL);
S. V. Pradeep & T. Mathew 13124 (CAL) ;
Midnapur dist., G. Sengupta 566 (CAL),
S. Maji 1518 (CAL) ; Howrah dist., S. S. R.
Benner 255, 588 (CAL) ; Murshidabad dist.,
D. N. Guhabakshi 18, 108 & 200 (CAL) ;
Malda, R. M. Dutta 428 (CAL).

MYANMAR : Irawaddi, Wall. Cat. 6173 H
(CAL) ; Moulmein, Coll. ? 60 (CAL) ;
Tagoung, T. Anderson s.n. (CAL) ; Martaban,
Brandis 1272 (CAL) ; Attran, Brandis s.n.
(DD) ; Maymyo hill, Badal Khan 44 (CAL) ;
J. H. Lace 3212 (CAL, DD) ; Paradaung,
A. Rodgar 107 (CAL), M. Ba Pe 13164
(CAL) ; Pwedaung, Po Khant 2087 (DD) ;
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Upper Burma, A. Huk 46 (CAL) ;J. C. Prazer
s.n, (CAL) ; Southern Shan State, A. Khalil
s.n. (CAL) ; Taungui, A. Khalil s.n. (CAL) ;
Fortstedman, A. Khalil s.n. (CAL); S. S. S.
Sai Kaw, A. Khalils.n. (CAL); S. S. S. Keng
Taung, A. Khalil s.n. (CAL) ; Tamu, A.
Meebold 7540 (CAL) ; Khata dist.,J. H. Lace
4428 (DD) ; A. Rodger 70 (CAL), Ba Pe 984
(DD), C. E. Parkinson 14607 (DD) ;
Tangoon, C. E. Parkinson 14630 (DD) ;
Yetagone, F. G. Dickason 7805 (CAL) ;
Iwwk Sawk, F. G. Dickason 8761 (L) ; Insein,
Po Khant 345 (DD) ; Aka dist.,, Po Khant
3195 (DD) ; Kampetlet, M. Gale 5469 (DD).

NepaL : Wall. Cat. 6173 a (CAL) ;
Segani, Wall. Cat. 6173 (CAL) ; Wapsakhani,
M. L. Banerjee 403 (CAL) ; Dhabung Khola,
V. Puri 549 (CAL).

Uses : The leaves of P. indica contain
high percentage of nitrogenous substances.
due to presence of bacterial leaf-galls
(bacterial nodules) and are used by the
cultivators as green manure (Faber 1912 ;
Boodle 1923 ; Humm 1944 ; Corner 1952 ;
Deb 1981). The roots are bitter, possessing
apetient qualities and are prescribed in
visceral obstructions ; these are pulverised
and mixed with ginger and rice water and
given in dripsy ; the leaves are boiled in water
and a fomentation is made which is used in
haemorrhoidal pains (Watt 1892 ; Chopra et
al. 1956). The root bark contains D-Mannitol
and some alkaloids (Banerjee & Ghosh 1956;
Gibs 1974).
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13) Pavetta involucrata Thw. Enum. PL
Zeyl. 156. (Type : Sri Lanka, Thwaites
C.P. 428 K !, iso. CAL ! BM 1) ;

Beddome, Ic. Fl. Ind. Or. tab. 100. 1874
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trichomes intermin gled with
silvery white, 400 1600 um long, 16
24 um across, unicellular, cylindrical, outer

wall smooth. Inflorescence terminal on short

colleters few,

& Fl. Sylv. For. Man. 134/8, 1874 ; Anal.
tab. 29. fig. 6, 1874 ; Hook.f. Fl. Brit.
Ind. 3 : 152. 1880 ; Schum. in Engl. &
Prantl, nat. Pflz. fam. 4 : 107, 1891 ;
Trimen, Fl. Ceyl. 2 : 350. 1894 ; Bremek.
in Fedde Repert. 37 : 92. 1934,

Gen. P (Fig. 31)
Large shurbs or small trees, 2.5 7 m
tall, erect, branched ; stem stout, 4-angled,
glabrous, rarely sparsely pubescent, bark
yellow. leaves petiolate, 3.3 14.2 x 1.4
4.7 cm, ovate or oblanceolate, rarely elliptic,
acute or subacute at apex, attenuated or
rounded at base, coriaceous or subcoriaceous,
glabrous; bacterial leaf-galls few to many,
scattered on secondary or tertiary nerves,
circular (1.0 1.5 mm) or elliptic (ca 2 x 1
imm), more prominent on lower surface ;
domatia absent ; midrib subcanaliculate
above ; lateral nerves 10 12 pair, alternate
or subopposite, more prominent beneath ;

petioles 0.3 - 1.2 cm, stout, glabrous ; stipules
dPr‘idnnn in vmphnlar 10-20x% 3- 5 mm,

narrnwlv tri "l]’m acute at apex, sometimes
bifid, coriaceous, scarious at margin, glabrous
(rarely pubescent) outside, with colleters and
trichomes inside ; colleters many on adaxial
surface of stipules and bracts, 560-1600 um
long, 64-320 um broad, sessile, dendroid ;

axillary branches with one internode, sessile,
subcapitate cymes, with a pair of reduced
lanceolate leaves at base, 2.5 3.0 cm
across ; bracts 8 13 x 7 15 mm,
suborbicular, cuspidate, membranous,
glabrous. Flowers 20 30, sessile or
subsessile ; pedicels up to 2 mm, stout,

cem oAl

gldDI'OUb nypcmunum ca L X L min, UDOVOIU,
glabrous ; Calyx tube 1.5 2.0 x 2.5

3.0 mm, campanulate, glabrous outside,
pubescent within ; teeth 2.0 4.5 x 0.4

0.6 mm, linear-lanceolate, acuminate at apex,
glabrous outside, sparsely to densely
pubescent within and at margin. Corolla tube
7 - 8 mm long, 2.5 - 3.0 mm across,
cylindrical, widened above, glabrous outside,
pilose within below the throat ; internal
indumentum 480-800 um long, 16 24 um
broad, unicellular, flat, ribbon-like, acute at
apex, surface smooth ; corolla lobes 7 8 x
3 mm, narrowly lanceolate, acuminate at
apex, glabrous. Filaments ca 0.5 mm, slender,
glabrous ; anthers 5.5 - 6.0 mm ; pollen 33 x
28 (26 - 34 x 25 - 33) um, subprolate,
3-zonocolpororate ; ectocolpium 25 x 3 (20-
28 x 2 - 5) um, colpus membrane

e grar
ora compound, combining types A, and B ;
type A, lalongate, 5x 12 (4-7x8 15) um;
type Bl lolongate, 6 x 4 um, thickened ;
apocolpium diameter 12 um, amb circular ;
exine 2 pm, reticulate, lumina 1 2 pum,

tectate, columellate. Ovary ca 1.5 x 1.8 mm,
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B. flower split open showing floral parts ; C. placentation ; D.

11 ¢ P. involucrata Thw. A. habit ;

Wa
Lige v
seed : E. embryo. All from Thwaites C.P. 428.
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locules ; disc ca 1.2 x 1.8 mm ; style 20

21 mm long, stout, glabrous below,
puberulous above ; stigma ca 2.5 mm, clavate,
simple or notched, pubescent. Drupes sessile
or subessile, 6 10 mm, globose or
subglobose, glabrous with persistent calyx
teeth ; seeds 5.0 - 5.5 mm ; exotestal surface
colliculate ; embryo ca 1.8 mm ; radicle ca
0.6 mm, stout; cotyledons 2, 1.2 x 1.5 mm,
reniform, rounded at apex, cordate at base ;
plumule minute, enclosed within cotyledons.

Fl. : March September ; Fr.
October.

: April

Ecology : In dense evergreen forest or
secondary montane forests at 1500 - 2100 m
in altitude.

Distrib. : Sr1 LANKA : Central Province :

Nuwara Eliya dist., Uva Province : Badula
dist.

Specimens examined : SrR1 LANKA :
Central Province, Walker 84 (E) ; Black pool,
15.4.1859, Thwaites s.n. (CAL) ; 1885, 1500-
2100 m, R. H. Beddome 3931 (BM) ; Nuwara
Ehya dist., Horton plains, 2100m 28.3. 1968

F.R. Rosberg & D. M. Dombo

S N

o

Dade~r IN

Pidurutaiagala, mount Padro, 20 ,
M0 10774 e derzne O W mmoo RAR
<2.9.1974, D. D. Tirvengadum & ¥ aass 54
(B YT, memsrimma Dad:nlla Aict
\2~+) ’ uvd p UVlllbc, Dauulia uiot.,
Namunukula 2100 - 2401074. D. D
N IULIURNULd, 41UV 1]y &4 7.0 71777y &5 &o
¥ | ir"ﬂ"ﬂnr’::m at ~1 SQA IE\

reniguUuUurIIL i be JIT % (M),

by Bremekamp (1934) as Thwaites C.P. 438
(K), but in the protologue, Thwaites (1859)
cited the specimens : Thwaites C.P. 428, 458
& 1717 only. So, Thwaites C. P. 438 can not
be the type. As Thwaites C. P. 428 (K.) agrees
fully with the protologue, it is selected as the
lectotype ; the duplicates (isolecto.) are at BM
and CAL.

14. Pavetta macraei Bremek. in Fedde
Repert. 37 : 89. 1934 [Type : Sri Lanka
(Ceylon), J. Macrae 24 holo. BM :].

(Fig. 32)

Undershurbs, ca 1.5 m high, erect,
branched ; stem stout, terete or
subquadrangular, pubescent. Leaves
petiolate, 4.5 15.0 x 1.2 5.0 cm, obovate
or lanceolate, acute or acuminate at apex,
cuneate or acute at base, subcoriaceous,
scabrous above, pubescent and strigose on the
nerves beneath ; bacterial leaf-galls few to
many on secondary or tertiary nerves,
circular, 0.5 1.0 mm, more prominent on
upper surface ; domatia absent ; midrib
subcanaliculate and pubescent above ; lateral
nerves 8 11 pair, alternate or subopposite,
stout, more prominent on lower surface ;
petioles 0.5 1.5 cm, pubescent ; stipules
persistent, interpetiolar, 5 - 7x 3.5 - 6.0 mm,
triangular-ovate, cuspidate (cuSps 3 4 mm),

Amtas s b swemzee e omo-Llo —m e d o4

rnallatare and teinhAamac rislle pagny | R
ConCICI> aill iCnomdoes witniin | coilleters
manv nn adavial curfana AF ctimilas £1N0
wiany Ui auasrar suliall U1 SUPUICS, Ji4
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Pig. 32: P macraei Bremek. : A, habit; B. flower split open showing floral parts ; C. placentation, All

from J. Macrae 24. o oom o
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976 wm long, 128-320 wm broad, feathery ;

ichomes intermingled with colleters, many,

silvery\ white, 800 - 1136 um long, ca 32 um

across, pluricellular, 6 - 9 celled, cylindrical,

al all nrsita Antas w all th
ul.ubcu CCii abUlC, outer waii smootn.

Inflorescence terminal sessile or subsessile
trichotomously branched corymbose cymes,
10-11 cm across, hispid ; peduncles 0 - 0.4
cm long, pubescent ; bracts 4 - 5 X 3 - 4 mm,
membranous, pubescent outside, glabrous
within, Flowers ca 50, white ; pedicels 4 - 7
mm, stout, hispid. Hypanthium ca 1.5 x 1.5
mm, obovoid, hispid ; Calyx tube ca 2 x 3
mm, campanulate, hispid outside, glabrous
within ; teeth 4 - 6, 4 longer with 1 or 2 smaller
Sometimes, 3 4 x 1 - 1.5 mm, elliptic or
elliptic or elliptic-obovate, acute at apex,
Pubescent. Corolla tube 20 - 28 mm long, 1.5-
2.5 mm across, tubular, glabrous outside,
Pubescent within and at throat ; lobes 12 - 14
X 3 - 4 mm, oblong or oblong lanceolate
aCuminate at apex, pubescent outside at
apex ; internal indumentum 304 1200 pm
long, 16 32 pum broad, unicellular, flat,
ribbon like, acute at apex, outer wall pitted.
Filaments 1.2 - 2.0 mm, slender, glabrous ;
anthers 7 - 8 mm, pollen 35 x 30 (32 43 x
26 - 35) um, subprolate ; 3-zonocolporate ;
€Ctocolpium 30 x 2 (23 36 x2 4) um,
Colpus membrane granulate ; ora compound,

°°mb1mng types A, and B, ; type A,

lalongate, 6 x 12 (4 - 6 x 10 15) im, Type
B, lolongate, 6 x 2 um, thickened ;
4pocoipium diameter 6 pm ; exine 2 um,

Medium reticulate. Ovary ca 1.5 x 1.2 mm,
diskcq 0.8x 1.0 mm, style 60 - 75 mm, stout,

glabrous below, puberulous above ; stigma 2

-3 mm, clavate, puberulous. Fruits not seen.

External indumentum 160 - 544 um long,

24 - 33 um across, pluricellular, cylindrical,

5 - 8 celled, apical cell acute, straight or
curved, outer wall'not pitted.

Fl. : April ; Fr. : ?

Ecology : Evergreen forests at 1000 m

in altitude.
Distrib. : Sri Lanka. Endemic.

Specimens examined : SRI LANKA :
Rassegalle above Balngoda, 1000 m,
28.4.1973, Kostermans 24650 (L).

Note : P. macraei Bremek. differs from
its allied species. P. hispidula and P.
praeterita in elliptic or elliptic obovate
laroar calux teath * corolla tube nubescent at
lulsv; VNJI\ VWWhil 9 WA ALW VS r
throat ; corolla lobes acuminate at apex and
pubescent at apex outside ; 1 or 2 small
interstitial lobes of calyx among 4 normal
lobes.

15. Pavetta madrassica Bremek. in Fedde
Repert. 37 : 91. 1934 (Type : Andhra
Pradesh, Simhachalam, 1852, W. Elliot
s.n. holo. E ;). (Fig. 33)

Shrubs erect, branched ; stem stout,
terete, puberulous when young, glabrous and
corky in age. Leaves petioles, 3-11.5x 1.2
4.5 cm, elliptic or elliptic-oblong, acute or
subacute at apex, acute at base, coriaceous,
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Fig. 33: P. madrassica Bremek. : A. habit ; B. flower split open showi : ion ;
Com Woslliof s ng floral pants ; C. placentation ; All
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glabrous or glabrescent above, densely
puberulous beneath ; bacterial leaf-galls
plenty in some leaves, few in other, rarely
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within ; lobes 5 - 6 X2 mm, oblong or oblong-
obovate, mucronulate at apex, glabrous.
Microcharacters of inner surface of corolla

absent, distributed on tertiary or quaternary
nerves, rarely on secondary nerves, circular
(ca 1 mm), rarely elliptic (ca 1 x 0.5 mm),
depressed from adaxial surface, more
prominent on lower surface ; domatia tuft
type, present on secondary nerve axils ;
midrib subcanalicuiate and puberuious above,
densely puberulous beneath ; lateral nerves
5 - 11 pair, alternate, more prominent
beneath ; petioles 0.5 - 1.4 cm, flattened and
Canaliculate above, puberulous ; stipules
persistent, interpetiolar, 3 4 x 2 - 5 mm,
broadly tfiangular, cuspidate, coriaceous,
Puberulous outside, with colleters inside ;
Colleters few on the adaxial surface of
Stipules, 500 800 pm long, 112 - 192 um
broad, sessile, dendroid ; trichomes absent.
Inflorescence terminal on short axillary
branches, sessile or subsessile, trichoto-
Mmously branched corymbose cymes, 4.5- 7.0
¢m across, puberulous ; peduncles up to 0.2
Cm, puberulous ; bracts ca 3 X
2 mm, ovate-triangular,
Membranous, puberulous. Flowers 9 - 20 ;

Pedicels 2 - 3 mm, puberulous. Hypanthium

ca lxlpm uholohace nubernlous ¢ cal
A1k11,y UUSIUUU vy PUUVIRIVRD § ¥

tllbe ca 0.5 x 1.2 mm

o dw ARiaas Py

Puberulous outside, glabrous w1th1n teeth
04-1.0x0.3 0.6 mm, triangular, acute at
apex, puberulous outside, glabrous within.
Corolla tube cq 28 mm long, ca 1 mm across,
¢yliudrical, glabrous outside, pubescent

cuspidate,”

lobes : epidermal cells ridged with smooth
or striate cuticular surface. Filaments ca
1 mm, slender, glabrous ; anthers 5 6 mm.
Ovary ca 0.8 "x 0.8 mm'; disc ca 0.5 x
0.8 mm ; style 45 47 mm long, slender,
glabrous ; stigma ca 1 mm, fusiform,
glabrous. Drupes 4 - 5x 4 - 7 mm, subgiobose
or didymous ; black when dry, with persistent
calyx, puberulous ; seeds 1 or 2, 2.5
3.0 mm ; exotestal surface reticulate-foveate;
embryo ca 1.5 mm ; radicle ca 0.7 mm ;
cotyledons 2, ca 0.8 x 0.5 mm, reniform,
rounded at apex, cordate at base ; plumule
minute, enclosed within cotyledons.

Fl. & Fr.:.?
Dnn’nn\| . u1]1 Fnrocf
y ¥ (4 ] o Adill AVAVWVOL,

Distrib.: INDIA. Andhra Pradesh :

Simhachalam.

Specimens examined : INDIA : Peninsular
Indiae Orientalis, 1866 - 7, R. Wight s.n. (Kew
Distrib. No. 1481) (K, CAL, pp.).

Notes : 1) This species is represented by
types specimens coliected by W. Elliot in
1852 and R. Wight in 1866. It has not been
collected since then.

2) Bremekamp (1934) cited R. Wight
1481 (K), a fruiting specimen as a paratype
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of this species. The duplicate of this collection
at CAL contains two different specimens :
the upper one belongs to this species and the
lower one is P. indica L. var. indica.

16. Pavetta minor (Hook.f.) Deb & Rout in
Journ. Bombay Nat. Hist. Soc. 89 (3) :

[Vol. 41

axils, sometimes absent ; lateral nerves 5
10 pair, alternate or subopposite, slender,
more prominent beneath ; petioles 0.3
1.5 cm, slender, glabrous or puberulous ;
stipules persistent, interpetiolar, 3 6 x 3
6 mm, broadly ovate, cuspidate, coriaceous,
scarious at margin, glabrous or puberulous

352 :1992. Pavetta indica L. var. minor
Hook.£. Fl. Brit. Ind. 3 : 150.1880 (Type:
Tamil Nadu, Shevaghiry hills, R. Wight
s.n. (Kew Distrib. No. 1483) holo. K !
photo CAL !) ; Gamble, Fl. Pres. Madras
633. 1921 ; Swaminath. in Henry et al.
Fl. Tam. Nad. 2 : 20. 1987. P. blanda
Bremek. in Fedde Repert. 37 : 94. 1934
pp.- (excl. type from Sri Lanka).
P. thomsonii Bremek. var. puberula
Bremek. in Fedde Repert. 37:99. 1934 ;
Swaminath. in Henry ez al. Fl. Tam. Nad.
2 : 21. 1987 ; Ramachandra Swamy
et al. in Journ. Econ. Tax. Bot. 16 (3) :
688. 1992. (Fig. 34)

Shurbs, 1.5 - 3.0 m high, erect, branched;
stem stout, terete, glabrous or puberulous.
Leaves 3 - 18x 1.1 - 6.0 cm, elliptic, elliptic-
obavate or oblanceolate, acute or acuminate,
rarely subacute at apex, cuneate, acute or
attenuated at base, membranous or
subcoriaceous, glabrous or sparsely
puberulous above, densely puberulous
beneath ; bacterial leaf-galls few, on
secondary or tertiary nerves, circular, 0.5
1.0 mm, more prominent on upper surface ;
domatia present, tuft type, on secondary nerve

outside, with colleters and trichomes within;
colleters many on adaxial surface of stipules,
320 960 um long, 128 - 192 um broad,
sessile or stalked, feathery ; stalk up to 64
pm long ; trichomes intermingled with
colleters many, 640- 1600 um long, ca
32 um across, pluricellular, cylindrical, 10-
17 celled, apical cell acute, outer wall smooth.
Inflorescence terminal, trichotomously
branched, loosely corymbose cymes,
supported by some axillary branches, 6.5 -
14.9 cm across, puberulous ; peduncles up to
0.5 cm, puberulous ; bracts 3-5x 3.5-5.0 mm,
cuspidate, membranous, puberulous. Flower
bracts 3 5 x 3.5 5.0 mm, puberulous.
Hypanthium ca 0.8 x 0.7 mm, obovoid,
puberulous ; calyx tube ca 0.8 x 1.0 mm,
broader above, puberulous; calyx teeth ca
1.0 x 0.3 mm, narrowly triangular, acute at
apex, puberulous, Corolla tube 10 - 13 mm
long, 0.8 1.0 mm across, cylindrical,
glabrous (rarely puberulous) outside, sparsely
pubescent within ; lobes 4 - 5x 1.5 - 2.0 mm,
oblong, subacute or rounded at apex,
glabrous ; internal indumentum 480 - 800 um
long, 16 - 32 wm broad, unicellular, ribbon-
like, acute at apex, surface pitted. Filaments
ca 1 mm, slender, glabrous ; anthers 4.0
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1

§‘| _rj1m

¥ig. 34 P. minor (Hook.f.) Deb & Rout. A. habit ; B. flowers ; C. corolla split open ; D. placentation. All from
Hohenacker 2426,



4.4 mm ; pollen 32 x 24 (27 38 x 18

28) um, prolate, 3-zonocolporate ;
ectocolpium 26 x 3 (22 34 x 2 3) pm,
colpus membrane smooth, ends round ; ora
simple, type A, lalongate, 5x 10 (3 -6x 8

12) um ; apocolpium diameter 6 m ; exine
1 pm, finely reticulate, columellate. Ovary
ca 0.7 x 0.7 mm.; disc ca 0.4 x 0.6 mm ; style

puberulous above ; stigma 1.5 - 2.0 mm,
simple, entire or slightly notched. Drupes ca
5 mm across, globose, glabrous, shining, 1
seeded ; seeds ca 3.5 mm ; exotesta] cells 64-
80 um long, 16 24 um thick, hexagonal,
with straight walls ; surface striate-
granulate ; embryo ca 1.8 mm, radicle ca 0.8
mm ; cotyledons 2, equal foliaceous, ca
10 x 1.0 mm, reniform, rounded at apex,
subcordate at base ; plumule minute, enclosed
within cotyledons.

External indumentum 80 - 336 um long,

3 6 celled, apical cell acute, curved, rarely
straight, outer wail smooth.
Fl. : February - June ; Fr. : August

Jovember.

Ecology : Evergreen forests at 125
800 m in altitude.

Distrib. : INpia. Karnataka, Kerala,
Maharashtra, Tamil Nadu.

Specimens examined : KARNATAKA :
North Kanara, evergreen forest, 10.04.1883,

W. A. Talbot 337 (K.) ; Mysore, Sagar,
Satalalu forest, 30.5.1952, K. Srinivasan s.n.
(BSIS).

KEeraLA : Cottayam, Hohenacker 2426
(BM) ; Travancore, Aug. - Sept. 1913, C. C.
Calder & M. S. Ramaswami 306 (CAL) ;
Mundagamunzhi, 27. 8. 1913, M. Rama Rao

23 32 mm, slender, glabrous below, ; Kollar, m, 2.4. , C.C.

Calder 1627 (CAL);9.4.1915,C. C. Calder
& M. S§. Ramaswami 1629 (CAL) ;
V. Narayanaswami 528, 1528 (CAL) ;
Ernakulum dist.,, Bhagavathikutam,
Kaleyattor, 125 m, 11. 12. 1970, B. V. Sherty
33470 (CAL) ; Cannanore dist., Kannoth, ca
175 m, 4. 11. 1978, V. S. Ramachandran
58225 (CAL, MH) ; Ambayathode, ca
550 m, 20. 2. 1979, V. S. Ramachandran
60055 (CAL, MH) ; ca 140 m, 25. 2. 1979,
V. 8. Ramachandran 61903 (CAL) ; 26. 4.

1979, V. S. Ramachandran 61605 (CAL,

- swyw

MH) ; 28. 4, 1979, V. S. Ramachandran

— 16 -48 nmacross, pluricellular, cylindrical, — 61629 (CAL, MH) ; 18.6. 1979, V.

Ramachandran 62658 (CAL) ; Panoth
Reria, ca 500 m, 2 5. 1979, V. S.
Ramachandran 61697 (CAL, MH) ; Quilon
dist., Allapad, 400 m, 23. 5. 1979, C. N.
Mohanan 63035 (CAL) ; Nedumpoyil, ca
550 m, 14. 8. 1979, V. S. Ramachandran
63954 (CAL, MH).

MAHARASHTRA : Kunta, 28. 4. 1939,
N. L. Bor 11382 (DD).

TaMiL Napbu : Anamalai, 1885, R. H.
Beddome 3914 (BM) ; Nilgiri hills,
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Ooracamund, 25.9.1934, Sylviculturist 451/  1891. Saprosma ? mollis (Bl. ex DC.) Boerl.
2 (DD); Nadugani, 575m,24.5.1971,J. L. Handl Fl. Ned. Ind. 2 (1) : 14 2 1891

S \AIITAIJ ¢ LNQAUUESQLILY J T T 1ily & Te T

Ellis 38504 (MH) ; Kutallum, 800 m, 5. 6.
Roxburgh s.n. (BM). stem stout, terete, or flattened, hirsute. Leaves
elliptic-oblong, elliptic or lanceolate,

_ Urrar PraDEsH : Western Himalaya,  acuminate or caudate atapex, acute orcuneate
Garhwal, 30.5.1902. Inayat 26095 (CAL,  at base, membranous or subcoriaceous,
DD). scabrous or sparsely pubescent above,

sparsely or densely tomentose beneath ;

BaNcLADESH : Chittagong hill tracts, bacterial leaf-galls few to many on secondary
Kaptoi, 4.4.1876, J. L. Lister s.n. (CAL). or tertiary nerves, circular or elliptic, more
prominent on lower surface ; domatia tuft

17. Pavetta naucleiflora G. Don, Gen. Syst. type, present on secondary nerve axils ;

 Gard.Bot.3:575. 1834 (Type : Panang, " orib canaliculate or subcanaliculateabove,
1822, Wall. Cat. 6171 K :), Microfische  T\S91€ ; lateral nerves 9 11 pair ; petioles
0.8 - 3.4 cm, stout, hirsute ; stipules persistent,

& iso. (CAL !) ; Walps. Rep. Bot. Syst. | , ) , .

2 - 480. 1843  Hook. f. FL. Brit. Ind, 3.  \nterpetiolar, aristate, coriaceous, with

152 1880'Ki;1 & Gamblein Journ. As,  colleters and trichomes within ; colleters
' e . stalked, feathery or sessile dendroid ;

Soc. Beng. 73 (2) : 85. 1905 ; Brandis, trichomes intermingled with colleters

e T
en. < - 100. » T8I0, TSI el orescence  terminal, subsessile,

II;Inum. 2(2): 168: 1934 ; liremlek. n trichotomously branched loosely corymbose
edde Repert. 37 : 95. 1934, Blumea cvmes with 1 - 2 pairs of small leaves at the

suppl. 1:112. 1937 & Fedde Repert 47 . At 4 ved 1;::-lésv(—) :510;“ vt-n;—;d
21. 1939 ; Kanilal ef al. Fl. Assam 3: 02> hispid;; peduncies 0. , hispid ;

7 bracts cuspidate, membranous, pubescent
2. 1939. outside, glabrous within. Flowers 28 70 ;

Ixora naucleiflora (G. Don) Kurz, For, ~ pedicels 3 8 mm, hispid. Hypanthium
Fl. Brit. Burma 2 : 19. 1877 & Journ. As.  °obovoid, hispid ; Calyx tube broader above,

Soc. Bengal 46 (2) : 147. 1877. hispid. outside, glabrous within ; teeth
- triangular, acute at apex, hispid. Corolla tube
Rutidea ? mollis Bl. ex DC. Prodr. 4 : 10 - 15 mmlong, ca 1 mm across, cylindrical;

495. 1830 ; Migq. Fl. Ned. Ind. 2 : 300. 1857  lobes oblong, mucronulate at apex.
& in Ann, Mus. Bot. Lugd. Bat.4:256.1869;  Microcharacters of inner surface of corolla
Boerl. Handl. Fl. Ned. Ind. 2 (1):107 & 142.  lobes : epidermal cells bulging with rugose
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[Vol. 41

cuticular surface. Filaments 1-1.5 mm,
glabrous ; anthers 3 - 5 mm ; pollen
subprolate, 3-zonocolpororate ; ora
compound, combining types A, and B,
exine reticulate, columellate. Ovary 0.6
0.8 x0.8 mm ; disc 0.4 - 0.5 x 0.8 mm ; style

AN Ar vt b bt
VAV JJ I, Slcnuer, glaDrUUb DCIOW |

2 lobed, glabrous or puberulous Drupes 5

amemce cmlamanl ~eaor lakaoa

I uuu aLLUdY, SpIiciical UL DUU51UUUDU, pllUbC,

black when dry, with persistent calyx teeth,
1 seeded ; seeds ca 5 mm ; embryo ca 2 mm;
radicle ca 1 mm, stout, inferior ; cotyledons
2, ca 1.0 x 0.8 mm, reniform, subacute at
apex, subcordate at base ; plumule minute,

enclosed within cotyledons.

External indumentum 112 - 800 um long,
16 - 32 pm across, pluricellular, cylindrical,
5 8 celled, apical cell acute, straight, or
curved, outer wall smooth or pitted.

P. naucleiflora G. Don var. pilosituba

Bremek. in Fedde Repert. 37 : 95. 1934.

(Fig. 35)

Shrubs or small trees erect, branched ;
stem stout, terete, or flattened, hirsute- when
young corkv in age. Leaves 6.0 - 22.5x22.2-

Vwiigy VR 222 8n el

at apex, acute or cuneate at base,
us, scabrous above, sparsely or

membranot
densely tomentose beneath ; bacterial leaf-
galls few to many on secondary or tertiary
nerves, usually circular (0.3 - 0.5 mm), rarely
elliptic (ca 1.0 x 0.6 mm), more prominent
on lower surface ; domatia tuft type, present
on secondary nerve axils, midrib
subcanaliculate above, hirsute on both sides
: lateral nerves 10 - 11 pair, puberulous above,
pubescent beneath ; petioles 1.0 3.4 cm,
hirsute ; stipules persistent, interpetiolar, 5

7 x 5 - 6 mm, aristate coriaceous, hispid

above, with colleters a ichomes within ;

KEY TO THE VARIETIES

v _

Leaves eiliptic-obiong ; colieters
stalkéd, feathery ; corolla tube and
lobes pilose outside, lobes

puocabcm Wllllll] H sugma

slightly notched (a) var. naucleiflora

T oanias b e, 2ll2ntin A lannanlata o

LLAVES DIadGly ClipuL Ul 1ainiiawy ,
colleters sessile dendroid ; corolla
tube outside and lobes glabrous ;

o et ¥

stigmi simpie byv

;
:
:

(a) var. naucleiflora

colleters many on the adaxial surface of
stipules, 496-992 um long, 96 144 pm
broad, stalked, feathery ; stalk 48 - 64 um
long, trichomes intermingled with colleters,
few, 160 - 336 um across, pluricellular,
cylindrical, 3 5 celled, apical cell acute.
Inflorescence terminal, subsessile,
trichotomously branched, loosely corymbose

cymes with 1 or 2 pairs of small lanceolate

leaves at the base, 6.0 - 8.5 cm across, hispid,
branches covered with white snreadinoe hairs:

ACRIILIILD LUVRILALL Wwitlitl SRSV WA Wiewsiasm sawmaAs )y

peduncles 0.5 - 1.0 cm, hispid ; bracts 4 - 5 x
4 - 5 mm, cuspidate, membranous, pubescent



149
1999] ROUT AND DEB : TAXONOMIC REVISION OF THE GENUS PAVETTA (RUBIACEAE)

Fig.35: P. naucleiflora G. Don var. naucleiflora A. habit ; B. flower ; C corolla splitopen ; D. placentation:
E. fruit ; F. seed ; G. embryo. A - D. from Ba Pe 830 ; E - G. from Scrotechini 's.n.
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above, glabrous beneath. Flowers 40 70 ;
pedicels 3 8 mm, rarely 1 mm, hispid.

Calyx tube 1.0x 1.0 - 1.3 mm, broader above,
hirsute outside, giabrous within ; teeth 0.4

0.7 x 0.3 mm, narrowly triangular, acute at
apex, hirsute on both sides. Corolla tube 11

14 mm long, ca 1 mm, across, cylindrical,
pilose outside, sparsely pubescent within ;
lobes 4.5 6.0 x 2.0 - 2.5 mm, oblong,
mucronulate at apex, pilose outside, sparsely
pilose within. Microcharacters of inner
surface of corolla lobes ; epidermal cells
bulging with rugose cuticular surface.
Filaments ca 1.5 mm, glabrous ; anthers 3 - 5
mm, pollen 31 x 24 (27 - 34 x 21 25) pm,
subprolate ; 3-zonocolporate ; ectocolpium
24 x 3 (20 - 26 x 2 - 4) um ; ora compound,
combining types A, and B, ; type A,

[Vol. 41

External indumentum 256 - 800 pum long,
16 - 48 pm across, pluricellular, cylindrical,

ypanthium ca , obovoid, hi ; elted, api , i

curved, base broad, outer wall smooth.
Fl. : November-February ; Fr. : May - ?

Ecology : Evergreen forests, at 60 m
510 m in altitude.

Niasws b D s ™EOQY AL« ~ n
L7NLrv DANULADEDIT 4 IVAIAININAIK,
MaLAYSIA

Specimens examined : MYANMAR : Tavoy
dist., Heinze, 510 m, 9.4.1921, P. T. Russell
1958 (CAL) ; Kaleinaung, 300 m, 28.1.1925,
Ba Pe 830 (CAL, DD) ; Mergui dist., Leik
Pok Chaung, 120 m, 1925 - 26, Braybon's
collector 134 (DD) ; Miachung, 60 m,
13.2.1931, K. Biswas 908 (CAL).

lalongate, 5x 12 (4 - 8% 9 - 14) um ; type B,
lolongate, 5 x 3 wm, thickened ; apocolpium
diameter 6 um ; exine 1 um, reticulate,
columellate, lumina 1 um. Ovary ca 0.6 x

0.8 mm ; disc ca 0.4 x 0.8 mm ; style 22 -

MaALAyasia : Penang, Water fall, Feb.
1890, C. Curtis 2217 (CAL) ; Water fall
above gardens, 10.11.1950, J. Sinclair 39032
(L.). Upper Perak, 90 m, May 1884, L. Wray
Jr. 3619 (CAL) ; Sira Riman, R. H. Yapp 584

35 mm, glabrous below, puberulous above ;
stigma slightly two lobed, lobes ca 0.3 mm,
glabrous or puberulous. Drupes § - 7 mm
across, globese or subglobose, pilose, black
when dry, with persistent calyx teeth, 1
seeded ; seeds ca 5 mm ; exotestal surface
striate-reticulate ; embryo ca 2 mm ; radicle
ca 1 mm, stout ; cotyledons 2, ca 1.0 x
0.8 mm, reniform, subacute at apex,
subcordate at base ; plumule minute, enclosed
within cotyledons.

(CAL) ; Scortechini s.n. (CAL) ; Johore,
Gunong Pulaii, Shaded evergreen forests,
200 m, 18.1.1981, J. F. Maxwell 81 - 17 (L).

(b) var. glabrituba Bremek. in Fedde Repert.
37 : 96. 1934 (Type : Bhutan, 1850,
Griffith s.n. ex Kew Distrib. No. 2113
K ! photo CAL !). (Fig. 36)

T nserna alasselas Asnant lhoanwmaled . oo
L;cugc dIULIUd, TiTluLL, vianeiivd , SICIl
stout, tetrete or flattened, hirsute when young,

corky in age. Leaves 10- 19 x2.5 7.0 cm,
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Wﬁ i

Fig. 36 : P. naucleiflora G. Don var glabrituba Bremek. : A. habit ; B. flower ; C. corolla split open :
D. placentation. All from A . T. Gage 95.
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at apex, acute or cuneate at base
subcoriaceous, sparsely pubescent above,
tomentose beneath ; bacterial leaf-galls few
on secondary or tertiary nerves, circular, 0.5

1 n mm mnrp nrnminpnf nn ]n\upr Ql‘ffa{‘p
A0V siliziy AUV pPALUVIALIVIIL U

domatia tuft type, present on secondary nerve
axils ; midrib canaliculate or subcanaliculate
above, hirsute ; lateral nerves 9 - 10 pair.

ltarnata Ar enhAannacita Mmara nraminant
aiternatle or SUSCpPpOosite, MOIT proMmiincil

beneath, pubescent ; petioles 0.8 2.8 cm
long, stout, hirsute ; stipules persistent,
interpetiolar, 4 - 6 X 3.5 5.5 mm, aristate,
coriaceous, hirsute Guﬁidc, with colleters and
trichomes within ; colleters few on the base
of the stipules inside, 544 720 wm long,
192 208 um broad, sessile, dendroid
trichomes intermingled with colleters few, 64
480 pum long, 24 40 um across,
pluricellular, cylindrical, 4 - 6 celled, apical
cell acute, outer wall smooth. Inflorescence
terminal, sessile or subsessile, trichotomously
branched, loosely cormybose cymes, with 1
or 2 pairs of small leaves at the base, 5 - 7.5
cm across, hispid, branches covered with
white spreading hairs ; peduncles up to 1.0
cm long, hispid ; bracts 4.5 - 5.2 x 4.0 - 5.0
mm, cuspidate, membranous, pubescent
outside, glabrous within. Flowers 28 - 52 ;
pedicels 4 - 7 mm, hispid. Hypanthium ca
1 x 1 mm, obovoid, hispid ; calyx tube 0.3 -
0.6 x 0.4 mm, narrowly triangular, acute at
apex, 35 mm, glabrous below, puberulous
above ; stigma slightly two lobed, lobes ca
0.3 mm, glabrous or puberulous. Drupes 5

[Vol. 41

or subglobose, pilose,

R BVSIVUL, PRV

7 mm, across, globos
black when dry, w1th persistent calyx teeth,
1 hirsute. Corolla tube 10 15 mm long, ca
1 mm across, cylindrical, broader above,
glabrous outside, sparsely pubescent
within ; lobes ca 5 x 2 mm, oblong,
mucronulate at apex, glabrous. Filaments ca
1 mm, glabrous ; anthers 4.0 - 4.5 mm. Ovary

ca 0.8x 0.8 mm ; discca 0.5 x 0.8 mm ; style

20 - 32 mm, slender, glabrous below,

puberulous above ; stigma ca 0.5 mm, simple,
cavate, puberulous. Fruits not seen.

External indumentum 112 - 800 um long,
16 - 32 um across, pluricellular, cylindrical,
5 8 celled, apical cell acute, straight, or
curved, outer wall pitted.

Fl. : February - 7 ; Fr. : ?

Distrib. : BHUTAN ; MYANMAR. At 360 m
in altitude.

Specimens examined : BHUTAN : East
Himalaya, Bank of Kokery, 750 m, 1861
62, Griffith 3006 (CAL, K) and s.n. (CAL).

MyaNMAR : Tavoy. Heinze Chaung,
360 m, 10.2. 1919, P.T. Russel 95 (CAL) ;
A.T. Gage 95 (CAL).

18. Pavetta nemoralis Bremek. in Fedde
Repert. 37 : 94. 1934 (Type : India :
Kerala, Kavalay, 900 m, November
1910, A. Meebold 12228 holo. B. iso.
CAL !) ; Ahmed. & Nayar, End. PI. !
Ind. Reg. 1 : 162. 1987. (Fig. 37)
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Fig.37: P. nemoralis Bremek . : A. habit ; B. flower split open showing floral parts ; C. placentation.
All from A, Meebold 12228.
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Undershrubs ca 0.6 m high, erect,
branched ; stem stout, terete, glabrous,
internodes very short. Leaves petiolate or
subsessile, congested on stem, 4.5 16.0 x
1.6 - 6.5 cm, narrowly obovate, acuminate at
apex, acute at base, coriaceous, glabrous ;
bacterial leaf-galls few on secondary or
tertiary nerves, circular, 0.3 - 0.5 mm across,
more prominent on lower surface ; domatia
absent ; lateral narves 7 9 pair, alternate
or subopposite, more prominent beneath ;
petioles 0.2 0.5 cm, glabrous ; stipules
persistent, interpetiolar, ca 3 x 3 mm,
triangular, shortly cuspidate, coriaceous,
glabrous outside, with colleters inside ;
colleters few at the base of stipules inside,
352 704 pm long, 128 240 um
broad, sessile, feathery ; trichomes absent.
Inflorescence terminal, sessile,
trichotomously branched, compact
corymbose cymes on slender axillary
branches ca 6 cm across, puberulous ; bracts
ca 3 X 4 mm, cuspidate, membranous,
glabrous. Flowers 90 - 100 ; pedicels 0.5 -
2.0 mm, stout, puberlous. Hypanthiumca 1.0
x 0.6 mm, obovoid, puberulous ; calyx tube
ca 1.0 x 1.5 mm, broader above, puberulous
outside, glabrous within ; teeth 1.0 1.2 X
1.0 - 1.2 mm, broadly triangular, acute at
apex, puberulous outside, glabrous within.
Corolla tube ca 15 mm long, 1.0 1.5 mm
across, cylindrical, glabrous outside,
pubescent within ; lobes ca 9.5 x 3.0 mm,

oblong atapex, g galbrous, Filamentsca 1 mm,

vuav.us AL SRVAW A W WA = mcSvaraws

slender, glabrous ; anthers ca 6 mm, pollen

[Vol. 41

33 x 30 (30 38 x25 32) um, prolate-
spheroidal, 3-zonocolporate ; ectocolpium
25%3(23-29%2 - 4)um, colpus membrane
smooth ; ora simple, type A,, lalongate, 5 x
10(4-7x7 13)pum;apocolpium diameter
6 um ; exine 1.5 pm, finely reticulate. Ovary
ca 0.7x%0.5 mm ; discca 0.5x 0.5 mm ; style
ca 30 mm, slender, glabrous ; stigma ca
1.5 mm, simple, clavate, puberulous. Fruits
not seen.

Fl. : November - ? ; Fr.: ?

Notes : i) This species is represented by
type collection only. After the original
gathering by A. Meebold in 1910, the plant
has not yet been recollected.

ii) The stem of this species was described
in protologue (Bremekamp 1934) as
unbranched, but it is branched in the isotype
at CAL.

19. Pavetta oblanceolata Bremek. in Fedde
Repert. 37 : 91. 1934 (Type : Kerala,
Attraymallay, 1847, R. H. Beddome 3920
holo. BM !, photo CAL !) ; Ahmed. &
Nayar, End. P1. Ind. Reg. 1 : 164. 1987,
Deb & Rout in Nayar & Sastry (ed.) Red

Data Book 3 : 227 228 t. 1990.
(Fig. 38)
Shrubs erect, branched ; stem stout, 4-

QL8222 2SS

angled, glabrous. Leaves petiolate, 11-
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Fig. 38 : P. oblanceolata Bremek. : A. habit ; B. flower s

from Beddome 3920
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25.5 x 255 x 1.8 4.5 cm, oblanceolate,
acuminate or caudate at apex, attenuated at
base, membranous, glabrous ; bacterial leaf-
galls few to many on secondary or more finer
nerves, circular, 0.5 1.0 mm ; domatia
absent ; midrib subcanaliculate above ; lateral

1A nair altarmata ar cnhnnr\nmfa
L"‘ Pall, a.lu.duu»v Vi DBUUVE VDLW,

slender, more prominent beneath ; petioles
1 4 cm long, slender, glabrous ; stipules
persistent, interpetiolar, 6 7 x 3 5 mm,
triangular at base subulate above,
subcoriaceous, glabrous outside, with
colleters inside ; colleters many on the adaxial
surface of stipules, 528 1280 pum long,

192 480 pum broad, sessile, feathery ;
trichomes absent. Inflorescence terminal,
sessile, trichomously branched corymbose

cymes on slender axillary branches, 10 - 12
cm, across, g]ahmm ;bracts 5-6%x4 -5 mm,

triangular, cuspidate, membranous, glabrous.
Flowers 30 - 40 ; pedicles 3 - 8 mm, glabrous.
Hypanthium ca 1.2 x 1.2 mm, obovoid,
glabrous ; calyx tubeca 1.2 x 1.7 mm, broader
above, glabrous ; teeth 1.0-1.1x0.4 - 0.6 mm,
narrowly triangular, acute at apex, glabrous.
Corolla tube 23 - 25 mm long, 1.2 - 2.0 mm
across, cylindrical, glabrous outside,
pubescent within ; lobes 8 - 9x 3 mm, oblong,
mucronulate at apex, glabrous ; internal
indumentum 320 - 480 um long, 28.8

32.0 um broad, unicellular, flat, ribbon-like,
subacute at apex, outer wall pitted. Filaments
ca 1.5 mm, slender, glabrous ; anthers 6

7 mm ; pollen 30x 28 (27 - 32x 26 - 30) um.
prolate-spheroidal ; 3-zonocolpororate,
ectocolpium 23 x 2 (20 - 26 X 2 - 3) um ; ora

narvrag 0
NeIves o
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compound combining types A, and B, ; type
A v 19 L o 1N
ﬂ3 uuuuugau:, ‘Q' A 14 \“l' U A 1V
15 um ; type B, lolongate, 5 X
3 um, thickened ; apocolpium diameter
5 pm ; exine 2 um, finely reticulate. Ovary
calx1mm;discca0.8x0.8 mm;styleca
:q ™3 II\I‘\" (\"l\l“’ ﬂ]‘l\ﬂ"l“l\l‘ﬂ n‘\n‘rn
o 111111 lUlls, SLUUL, PUUU&UIUUD QAUU YV,
glabrous below ; stigma slightly two lobed,
lobes 0.2 0.3 mm, puberulose. Fruits not
seen.

Fl. & Fr. : Winter.

Distrib. : INDIA. Kerala : Trivandrum
dist., Adimalai, Agasthyamalai slopes ;
Palghat hills, Endemic.

Note : This species is known only from
the type specimen collected by R. H.

oA

Beddome in 1847.

a

:92. 34 (Type Tamll Nadu
Kuttalam hills, March 1835, R. Wight s.n.
(Kew Distrib. No. 1478) holo. K !, photo
CAL!,L:pp.); Ahmed. & Nayar, End.
Pl Ind. Reg. 1: 162. 1987 ; Swaminath.

in Henry et al. Fl. Tam. 2 : 21. 1987.
(Fig. 39)

Shrubs erect, branched ; stem stout,
terete, pubescent when young, glabrous and
corky in age ; internodes short. Leaves
petiolate, 4.5 16.5 x 1.2 3.7 cm, elliptic,
oblong or oblong-obovate, rarely narrowly
obovate when young, acute or acuminate at
apex, cuneate or acute at base, membranous,



Fig. 39 : P. praeterita Bremek. : A. habit ; B. flower split open showing floral parts ; C. placentation ; All
from Subramanyam 3069.
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scabrous above, puberulous beneath with
strigose nerves ; midrib subcanaliculate
above, pubescent ; lateral nerves 8 - 11 pair,
alternate or subopposite, slender, more
prominent beneath ; bacterial leaf-galls few

e anmme o 2 aees
On 3CCofGary or tertiar Y nerves, mrcular 0.5-

0.7 mm, more prominent on lower surface ;
domatia tuft type, rarely present (in R. Wight

s.n. K !) on secondary nerve axils ; petioles
0.5 - 2.5 cm, pubescent ; stipules persistent,

-~ waza Se LTSO8 WS PR SaSvea

interpetiolar, 3 - 4 X 4 - 6 mm, triangular-
ovate, cuspidate, subcoriaceous, scarious at
margin, pubescent outside, with colleters and
trichomes inside ; colleters many on the
adaxial surface of stipules, 560 - 1280 um
long, 112 - 240 um broad, sessile, feathery ;
trichomes intermingled with colleters few,
silvery white, 480 - 640 um long, 32

56 wm across, pluricellular, cylindrical, 5 -
12 celled, straight or coiled, apical cell acute,
outer wall smooth. Inflorescence terminal,
sessile, trichotomously branched, corymbose
cymes, 7 - 10 cm across, hispid ; bracts ca
3 x 4 mm, broadly triangular, membranous,
pubescent outside, glabrous within. Flowers
20 - 40 ; pedicles 1 5 mm, hispid.
Hypanthjum ca 1.2 x 1.2 mm, obovoid,
hispid; calyx tube ca 1.5 x 2.0 mm, broader
above, pubescent ; teeth 2.0 - 2.3 x 1.0 mm,
obovate, obtuse at apex, pubescent. Corolla
tube 20 30 mm long, 1 - 2 mm across,
cylindrical, glabrous outside, pilose within,
glabrous at throat ; iobes 8 - 9 x 2.0

3.5 mm, oblong, rounded at apex, glabrous.
Filaments ca 2.0 mm, glabrous ; anthers ca
7 mm.; pollen 35x 32 (32 - 38x 28 - 35) um,

prolate-spheroidal ; 3-zonocolpororate ;
ectocolpium 27 x 3 (25 -31x 2 - 4) pum ; ora
compound, combining types A, and B, ; type
A, lalongate, 5X15 (4 - 6x 12 - 20) um, type
B, lolongate, 5 x 3 um thickened ;

Avina

0 M]ll, VALV L Mlll,

anannlads nrnatas

aPU\«UlPlulll dialllCLCl 7
reticulate. Ovary ca 1 x 1 mm ; disc ca 0.8 x
1.0 mm ; style 42 74 mm, stout, glabrous

below, slender and puberulous above ; stigma
ca 0.5 mm, simple or ehoht]v notched,

asalizy Sailap LR AN A

puberulous. Fruits not seen.

Fl. : March - May ; Fr. : ?

Distrib. : INpiA. Tamil Nadu : Kuttalam
hills ; Coimbatore dist., Siruvani, in evergreen

forests at about 1000 m in altitude.

Specimens examined : INDIA : TamiL

Napu : Coimbatore dist., Shiruvani
Adivaram, 1000 m, 30.5.1957, K.

Subhramanyam 3069 (CAL, MH).

21. Pavetta subcapitata Hook.f. Fl. Brit.
Ind. 3 : 150. 1880 (Type : India :
Meghalaya, Jaintia hills, Silhet Mt.,
Gomez s.n. ex Wall. Cat. 6160 K !
microfische & iso. CAL !) ; Brandis, Ind.
Trees 387. 1906 ; Osmaston, For. Fl.
Kumaon 295. 1927 ; Bremek. in Fedde
Repert. 37 : 95. 1934 ; Kanjilal et al. Fl.
Assam 3 : 73. 1939 ; Biswas in Ind. For.
Rec. 3 : 27. 1940 ; Sinclair in Bull. Bot.
Soc. Bengal 9 : 97. 1955 ; Deb in Bull.
Bot. Surv. Ind. 3:312. 1961 ; S. Rao in
Bull. Bot. Surv. Ind. 8 : 300.
1996 ; Deb & Dutta in Journ. Bomb. Nat.
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Hist. Soc. 70 : 79. 1973, & Journ. Econ
Bot. 10 : 40. 1987

Ixora subcapitata Wall. Cat. 6160, nom.
nud. (Fig. 40)

Shurbs or small trees 2.0 - 4.5 m high,
erect, branched ; stem stout, terete, glabrous,
pubescent when young ; bark brown. Leaves
petiolate, 6.3 28.5 x 1.5 7.5 cm, elliptic,
elliptic-oblong, lanceolate, obovate or
omancemate acummau: or C&UUdLe at dpé)c,
acute at base, membranous, glabrous or
glabrescent and shining above, pubescent or
puberulous beneath, rarely on nerves ;

bacterial leaf-galls many on secondary or

tRrtiary arva N midrih
wItlary nerves, ra.lvly' On miano, bsually

circular (0.5 1.0 mm), rarely elliptic (1.0

1S x 0.4 0.5 mm) or oblong (1.5 3.0 x
0.5 0.8 mm), more prominent on lower
surface ; domatia tuft type, present on
secondary nerve axils ; midrib canaliculate
above ; lateral nerves 7 - 12 pair, alternate or
Subopposite, slender ; petioles 0.5 2.8 cm,
Puberulous or pubescent; stipules persistent,
interpetiolar, 4-6 x 3-5 mm, broadly
triangular, cuspidate, coriaceous, pubescent
outside, with colleters and trichomes inside,
Colleters many, 352 1216 pm long, 128 -
208 wm broad, stalked, feathery ; stalk 48

% um long ; trichomes intermingled. with
Colleters, few, 386 1088 um long, 26

32 pm across, pluricellular, cylindrical, 8

16 celled, apical cell acute. outer wall smooth.
Inflorescence erminal, sessile or subsessile,
Subcapitate rymes, 5-6 cm across, pubescent;

nedlmcleq up to 0.4 cm, pubescent; bracts 3 -

il wilis LUV Vi J

5 x 1-3 mm, broadly triangular, membranous,
pubescent outside, glabrous within. Flowers
20 62, sessile or subsessile; pedicels upto
1.5 mm, enlarged in fruits or not, stout,
pubescent. Hypanthium ca 1 X 1 mm,
obovoid, pubescent; calyx tube ca 1.0 x 1.5
mm, broader above, pubescent outside,
glabrous within ; teeth ca 0.3 x 0.2 mm,
triangular, subacute at apex, pubescent
outside, glabrous within. Corolla tube 16

22 mm long, ca 1 mm across, cylindrical,
glabrous outside, pilose within ; lobes 5.0 x
6.5x2.0- 3.0 mm, oblong or obovate, obtuse,
rounded or mucronulate at apex, glabrous ;
internal indumentum 448 - 656 um long, 16-
24 pm broad, unicellular, ribbon-like,
subacute at apex, surface pitted.
Microcharacters of inner surface of corolla
lobes ; epidermal cells ridged with smooth
or striate cuticular surface. Filaments ca 0.5

‘nnllan 20w

mm, glaDI'OUS dllulcmuu S5mm; poii€h SUX
26 (29 34 x 24 - 28) um, subprolate, 3-
zonocolpororate, ectocolpium 25 x 3 (23 -
28 x 2 4) um, colpus membrane smooth ;
ora compound, combining types A, and B ;
type A, lalongate, 5 x 12 (3-6 x 10-14) um ;

type B lolongate, 5 x 3 um, thickened ;

anocolmum diameter 5 pm ; exine 2 um,
reticulate. Ovary ca O, 8 x 0. 8 mm ; disc ca
04 % 0.8 mm ; style 35 40 mm, slender,
glabrous below, puberulous above ; stigma
ca 3 mm, fusiform, pubescent. Drupes 7

8 mm across, subglobose, rarely didymous,
pubescent, 1 (rarely 2) seeded ; seeds ca
6 mm, exotestal cells 64 - 184 um long, 20 -
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Fig. 40 : P. subcapitata Hook. f. : A. habit ; B. flower split open showing floral parts ; C. placentation ;

D. fruit ; E. seed ; F, embryo. A-C. from King's collector s.n. ; D-F. from Prazer s.n.
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50 wm thick, hexagonal or pentagonal with
straight walls, surface striate granulate ;
embryo ca 2.2 mm ; radicle ca 1 mm, stout,
curved ; cotyledons 2, ca 1.2 x 1.2 mm, equal,
reniform, rounded at apex, cordate at base ;
plumule minute, enclosed within cotyledons.

External indumentum 240 - 640 um long,
16 56 um across, uni or pluricellular,
A IS 1 neainrnnl all

cylindrical, 1
curved, basal cell broad, surface smooth.

6 celled, apicai cei acute,

Fl.: April-September ; Fr.: June

November.

Ecology : Evergreen forests, at 60
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lake, 17. 6. 1964, A. S. Rao 38901 (CAL).

MEGHALAYA : Khasi & Jaintia hills,
1500 m, 1878, G. Gallatly 102 (CAL) ; Jaintia
hills, 1200 - 1500 m, May 1878,
Coll. 77752 (CAL) ; Khasi hills, 1880, Fischer
s.n. (CAL) ; Khasi hllls and Brahmaputra

plains, Kurz s.n. (CAL) ; 900 - 1200 m, Kurz
286 (CAL) ; G. Mann s.n. (CAL) ; Shillong,

LV T isanla Allontnswa o n MATQ
ividy 1073, ninyg o COuECIOrS 8.1i. V1,

CAL) ; Garo hills, T. D. Srinivasan 1692

AT
L.

NAGALAND Naga hills,

Baligao, November 1898, Prain's collector
394 (CAL) ; Tingale Bum, April 1899,

1500 m, in altitude:

Distrib. : INDIA. Arunachal Pradesh,
Assam. Meghalaya, Nagaland, Uttar
Pradesh ; BANGLADESH.

Specimens examined : INDIA. ARUNACHAL
PrapesH : Banfera, 13. 7. 1961, D. B. Deb
26700 (CAL).

AssaM : King's collector s.n. (BSIS) ;

Gwahati, September 1850, Coll. ? s.n. (CAL);
C. Jenkins s.n. 1nn\ nphnrlnnohphp 60 m,

But” T BB w9 W Lia

April, G. Mann s.. (CAL) : Cachar, 1889,
J. C. Prazer s.n. (CAL) ; 1891, King's
collector s.n. (CAL) ; Darrang dist., Behali
Res., 75 m, 7. 4. 1914, U. N. Kanjilal 3756
(CAL)  Hojai, 102 m, 18. 4. 1914. U. N.
Kanjilal 3834 (CAL) ; Mikir hills dist.,
Tamullagej forest, 24. 6. 1963, D. B. Deb

35313 (ASSAM) ; Kamrup dist., Chauduldei

Prain's collector 927 (DD, MH) ; May 1899,
Prain's collector 990 (CAL) ; Ghaspani,
450 m, 24. 4. 1945, N. L. Bor 18466 (DD).

UTTAR PraDESH : Western Himalaya,
Garhwal, 30. 5. 1902, Inayat 26095 (CAL,
DD).

BancGLADESH : Chittagoan hill tracts,
Kaptoi, 4. 4. 1876, J. L. Lister s.n. (CAL).

22. Pavetta travancorica Bremek. in Fedde
Repert. 37 : 81. 1934 (Type : Travancore,
June 1835, R. Wight s.n. (Kew Distrib.
No. 1485) holo. K !, photo CAL !) ;
Ahmed. & Nayar, End. Pl. Ind. Reg. 1 :
162. 1987 ; Deb & Rout in Journ. Bomb.
Nat, Hist. Soc. 89 (3) : 349. 1992.

P. bourdillonii Silvadasan & Mohanan
in Bot. Bull. Acard. Sin40: 61. 1999 (Type :
Kerala, Agasthymalai Hills, Altayar, June
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1994, Mohanan TBG & RI 12442 (holo. k :
ISO. CAL !) Syn. nov.].

P. concanica Bremek. in Fedde Repert.

A" .01

37 : 81. 1934 ( Type : Konkan, Law s.n. holo.
K !, photo CAL !) ; Sant. & Merch. in Bull.

Bot. Surv. Ind. 3 : 109. 1961 ; Sant. in Rec.
Bot. Surv. Ind. 16 ; 119, 1967 ; Billore &

1969 ; Karthikeyan et al. in Rec. Bot. Surv.

Ind 21 IAQ 10Q1

Al &L AIFIO1.

P. laeta Bremek. in Fedde Repert. 37 :
82. 1934 (Type : Tamil Nadu, Pulney hill,
1914, R. A. Sauliere 673 holo. K !, photo
CAL!) ; Sharma et al. in Biol. Mem. 2 : 72.
1977 ; Ahmed. & Nayar, End. PI. Ind. Reg.
1:162. 1987 ; Swaminath. in Henry et al..Fl.
Tam. Nad. 2 : 21. 1987. (Fig. 41)

Shrubs or small trees erect, branched ;
stem stout, terete or subquadrangular,
glabrous, rarely pubescent when young, corky

pubescent ; stipules deciduous above,
persistent below at base, interpetiolar, 5-
9 x 4-5 mm, narrowly triangular, acute at
apex, membranous, scarious, glabrous or
rarely pubescent outside, with colleters and
trichomes inside ; colleters few to many on
adaxial surface of stipules, 352 1600 pum
long, 112 - 320 um broad, stalked or sessile,
dendroid, feathery or brush-like ; stalk 64

160 um long ; trichomes intermingled with
colleters, few to many silvery white, 160

736 um long, ca 24 um across, pluricellular,
cylindrical, 5 10 celled, apical cell acute,
straight, outer wall smooth. Inflorescence
axillary, peduncled, trichotomously
branched, compact or loosely corymbose
cymes, rarely with a pair of reduced
lanceolate leaves at base, 3 8 cm across,
glabrous, rarely pubescent ; peduncles 1.5 -
6.0 cm long, slender, glabrous or pubescent ;
bracts 3 4 x 4 5 mm, cuspidate,
membranous, glabrous or rarely pubescent

in age. Leaves petiolate, 4.0 20.2 x 0.7

5.5 cm, elliptic, elliptic-lanceolate, subacute,
acute or acuminate at apex, acute or
attenuated at base, membranous or
subcoriaceous, glabrous above, glabrous or
pubescent beneath ; bacterial leaf-galls many
in some leaves, few or absent in others,
present on secondary or more finer nerves,
circular (0.3 - 0.5 mm) or elupuc (ca 0.5 x
0.3 mm), more prominent on lower surface ;
domatia absent ; midrib canaliculate above ;
lateral nerves § - 14 pair, alternate or
subopposite, more prominent beneath,

slender ; petioles 0.8 - 3.5 cm, glabrous, rarely

Flowers 30 - 90 ; pedicles 3 - 8 mm, glabrous
or pubescent. Hypanthium 0.8 1.0 x 0.5
1.0 mm, obovoid or subglobose, glabrous or
pubescent ; calyx tube 0.5-0.8x 1.2 - 1.3 mm,
broader above, glabrous, rarely pubescent
outside ; teeth 0.2 0.5 x 0.3
0.4 mm, dentate or triangular, acute at apex,
glabrous, rarely pubescent outside. Corolla
tube 6.5 12 mm long, 1.0 1.2 mm across,
cylindrical, glabrous outside, pubescent
within ; lobes 4 6 x 1.5 - 3.0 mm, oblong,
obtuse or acute at apex, glabrous ; internal
indumentum 288 672 um long, ca 24 um
broad, unicellular, flat, ribbon-like, acute or
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Fig.d1: P. travancorica Bremek. : A. habit; B. flower split open showing floral parts ; C. placentation ;
D, fruits ; E, embryo. A - C, from B.V. Sherty 10292; D & E, from N. Venugopal 15909,
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subacute at apex, surface pitted.
Microcharacters of outer surface of corolla
tube : epidermal cells elongated, surface with
fine longitudinal cuticular striations ; inner
surface of corolla lobes : epidermal cells
depressed, suborbicular, surface rugose.
Filaments 0.8 1.5 mm, slender, glabrous ;
anthers 4 5 mm, pollen 25 x 25 (22 30 x
22 - 26) um, spheroidal, 3-zonocolpororate ;
ectocolpium20x 2 (15 24x1 3)pum,ora
compound, combining types A, and B, ; type
A, lalongate, 4x 11 (3 -6x9-13) um ; type
B, lolongate, 5 x 2 um, thickened ;
apocolpium diameter 4 - 5 Um ; exine
1.5 pm, reticulate, lumina 1 pum. Ovary ca
10 x 0.7 0.8 mm, disc 0.6 - 0.8 x 0.7 -
0.8 mm ; style 18 26 mm long, slender,
glabrous or sparsely puberulous above,
glabrous below; stigmatic lobes 2, minute,
puberulous. Drupes 5 7 mm across,
subglobose or slightly 2-lobed, black when

drv chinino al ahrouge or snarselv nubescent
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with persistent calyx ; seeds 1 or 2, 3.5 - 4.0
mm ; exotestal cells 112 - 160 pm long, 16 -
24 um thick, hexagonal, with straight walls,
surface striate-granulate ; endosperm entire,

I“A VaZs ]

uUl"lly M mumyu ca 2 2 mm N 1ad1v:w (9177
1.0 mm, stout ; cotyledons 2, ca 1.2 x
1.5 mm, reniform, obtuse at apex, cordate at
base ; plumule minute, enclosed within
cotyledons,

External indumentum 64 - 208 um long,
11 - 16 pum across, pluricellular, cylindrical

’) - 8§ rollad andeanl wsll weaeso
o~ WWIAWIAY BPIVERE UL TRAID, Uﬁﬂgnl or

curved, outer wall smooth,
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Fl. : February June ; Fr. : March

November.

Ecology . Evergreen or semievergreen
forests, alt. 400 - 1365 m.

Distrib. : INDIA. Karnataka, Kerala, Tamil
Nadu.

Specimens examined : KARNATAKA : near

Nadaonls actato 19NN m 11 7 1020
uvusuxl voltalv, P SAVAY ) kil L hed el TIVU,

V. Narayanaswami 3880 (MH) ; Agumbe,
Barakhana falls, 19.5.1960, R. S. Raghavan
62717 (CAL, E) Vangur, 103 1971, T P

PSPy AN AAL 717\ . Trncon

Neradi, 900 m, 17.2.1972, T. P.
Ramamoorthy & K. N. Gandhi 2660 (E) ;
Kodagu dist., Kutta, 9.11.1979, K. P.
Sreenath & B.G. Singh 10320 (CAL) ;
Chikmagalur dist., Jayapura, 650 m,
5.2.1980, M. Kameswara Rao 125 (CAL).

Meavyannnea Tesen
iiavauvviliv, Juiic

)-l

KERALA : 8335,
R. Wight s.n. (Kew Distrib. No. 1486 p.)
(K! photo CAL !) ; Makara, 5.9.1913, M.
Rama Rao 1663 (CAL) ; Kottayam dist.,
Maniyur, 1000 m, 19.4.1964, K. M. Sebastine
18316 (CAL).

TamiL Napu : Kuttalam, April 1835,
R. Wight 359 (E) ; August 1835, R. Wight
393 (E) ; Anamallays, 1885, R. H. Beddome
3913 (BM) ; Pulneys, Kodaikanal ghat,
15.5.1898, A. G. Bourne 530 (CAL) ;
Coimbatore dist., Goddesal, 1200 m,

i “ae “ i 3ER L

9.5.1906, C. E. C. Fischer 1086 (CAL) ;
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Perumal slopes, above Mangaiai, 960 m,

Fl. Brit. Ind. 3 : 150. 1880 (var. 1) pp.

12.5.1910, C. E. C. Fischer 1895 (CAL) ;
Sauliere 446 (CAL) ; Perumalmudi, 965 m,
21.4.1970, M. V. Viswanathan 539 A (MH) ;
Nilgiri hills, Perrottet 502 pp. (BM) ;
Bakkapuram, 925 m, 17.4.1971, N. C.
Rathakrishnan 37926 (MH); Malattaaru,
Vasudevanallur, 400 m, E. Vajravelu 33927
(MH) ; Tinnevelly dist., Therkumalai, 800 m,
24.4.1957, K. Subramanyam 2901 (MH) ;
Madurai dist., Sirumalai, 900 m, 25.4.1958,
K. Subramanyam 5767 (CAL, MH) ; Suruli
falls, 475 m, 24.4.1960, B. V. Shetty 10292
(CAL, MH) ; 1075 m, 25.2.1978,
M. Chandrabose 54282, 54283 (CAL) ;
Salem dist., Yercaud, 1365 m, 30.6.1965, A.
V. N. Rao 26903 (CAL) ; Namakkal, Kolli
hills, Semmedu, Nachiarkoil shola, 1150 m,
17.4.1978, A. Mohan 12971 (CAL) ;
Rasipuram, Mettukadu, 1050 m, 31.7.1978,
N. Venugopal 15909 (CAL) ; Periakombai,
N. Venugopal 15917 (CAL) ; Attur,
Kumbakkal, 900 m, 21.9.1978, N. Venugopal
& C. Manoharan 17566 (CAL) ; Ramnad
dist., Kandiparai slopes, Ayyanarkoil, 910 m,

23.9.1971, E. Vajravelu 38713 (MH).

23. Pavetta thwaitesii Bremek. in Fedde
Repert. 37 : 94. 1934 (Type : Sti Lanka,
March 1836, R. Wight 1484 holo. K !,

photo CAL !).

Pavetta indica auct. non L., Thwaites
Enum. P1. Zeyl. 156. 1869 (var. B) ; Hook f.

(Fig. 42)

slender, terete below, flattend above,
glabrous. Leaves petiolate, 4.5 12.5x 0.6 -
2.6 cm, linear-lanceolate or elliptic-
lanceolate, acuminate at apex, acute at base,
sibcoriaceous, glabrous ; bacterial leaf-galls
many on secondary or more finer nerves,
rarely absent in some leaves, circular (0.3

1.0 mm) or elliptic (1.0- 1.5x 0.5 - 1.0 mm),
more prominent on lower surface ; domatia
absent ; lateral nerves 4 - 9 pair, alternate,
rarely subopposite, slender ; petioles 0.4 - 1.5
cm, slender, glabrous ; stipules persistent,
interpetiolar, 1.5 2.0 x 1.0 1.5 mm,
triangular, acute at apex, subcoriaceous,
glabrous outside, with colleters inside ;
colleters many, 352 748 um long, 96

160 um broad, stalked, feathery ; stalk 80

96 um long ; trichomes absent with colleters.
Inflorescence terminal subsessile trichoto-
mously branched, loosely corymbose cymes
with slender branches, 5.5 7.0 cm across,
glabrous ; peduncles 0.2 0.8 cm, slender ;
bracts 2 3 x 3 4 mm, cuspidate,
membranous, glabrous. Flowers 9 50 ;
pedicels 10 - 15 mm long, slender, glabrous.
Hypanthiumca 1 x 1 mm, obovoid, glabrous;
calyx tube ca 1.0 x 1.2 mm, broader above,
glabrous ; teeth ca 0.4 0.2 mm, narrowly
triangular, acuminate-at apex, glabrous.
Corolla tube 10 - 15 mm long, 0.7 1.0 mm
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across, cylindrical, glabrous outside,
10 x 2 mm, oblong-lanceolate, acuminate at
apex, glabrous outside, pubescent within
below ; internal indumentum 400 512 pm
long, 24 32 um broad, unicellular, ribbon
like, acute or subacute at apex, outer wall
pitted. Microcharacters of inner surface of
corolla lobes : epidermal cells ridged, surface
smooth or striate. Filament: ca 1.5 mm,
flattened, puberulous ; anthers S 7 mm ;
pollen 32 x 24 (30 38 x 20 27) um,
prolate, 3-zonocolpororate ; ectocolpium 26
X2 (23 32 x2 3) um, ora compound,
combining types A, and B, ; type A,
lalongate, 5x 8 (4 -6x8 13) um ; type B,
lolongate, 5 x 2 um, thickened ; apocolpium
diameter 7 um ; exine 1.5 um, reticulate,
luminaca 1 um, columellate. Ovary ca 1.0%
0.8 mm ; style 25 35 mm, disc ca 0.5x0.8
mm ; slender, glabrous ; stigma 0.2 mm,
slightly notched, glabrous. Drupes 4-5 mm
across, subglobose, glabrous.

Ecology : Evergreen forests, at 600
900 m altitude.

Distrib. Sri Lanka : Paradeniya,

Amugamawa dist.

~ a

24, Pavetta wightii Hook.f. Fl. Brit. Ind. 3 :
152. 1880 (Type : Tamil Nadu : Nilgiri
hills, January 1848, R. Wight 1480 pp.

lecto. K !, photo CAL !) ; Brandis, Ind.
Madras 643. 1921 ; Bremek. in Fedde

Repert. 37 : 93. 1934 ; Sharma et al. in
Biol. Mem. 2 : 72. 1977 ; Ahmed. &
Nayar, End. Pl. Ind. Reg. 1: 162. 1987 ;
Swaminath. in Henry et al. Fl. Tam. Nad.
2:21. 1987 ; Deb & Rout in Nayar &
Sastry, Red Data Book 3 : 229 - 330 t.

1990.

Ixora wightii (Hook.f.) Kuntze, Rev.
Gen. P1. 1:287. 1891. (Fig. 43)

Shrubs ca 3 m tall, erect, branched ; stem
stout, terete, glabrous ; bark brown. Leaves
petiolate, 8 - 16 x 1.8 - 5.5 cm, elliptic-
lanceoloate or elliptic-oblong, acute at both
ends, coriaceous, glabrous above, puberulous
beneath with pubescent nerves ; bacterial leaf-
galls many on tertiary or more finer nerves,
rarely on midrib or secondary nerves,
normally circular (0.5 1.0 mm), rarely
elliptic (ca 1.5 x 1.0 mm), oblong (ca 2 x
1 mm), linear (ca 3 x 0.5 mm), dumbell-
shaped or stellate, more prominent on lower
surface; domatia tuft type, present on
secondary nerve axils ; midrib canaliculate
above ; lateral nerves 11 13 pair, alternate
or subopposite, more prominent beneath ;
petioles 0.7 - 2.0 cm, stout, glabrous ; stipules
persistent, interpetiolar, 6-8 x 5-6 mm,
broadly triangular, cuspidate, coriaceous,
scarious at margin, glabrous outside, with

Tatnsns ~ ORI PRpsy | PRGN

colleters and trichomies 'w1uuu, colleters many
on adaxial surface of stipules, 544 - 1520 um
long, 144 - 240 um broad, sessile or stalked,
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Wighflsg‘n‘a: P. wightii Hook. f. : A. habit ; B. flower split open showing floral parts ; C. placentation. All from
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dendroid ; stalk up to 64 um
long ; trichomes intermingled with colleters
few, silvery white, 320 - 672 \m long, 16

24 um across, pluricellular, cylindrical,
straight or curved, rarely coiled, apical cell
acute, outer wall smooth. Inflorescence
terminal, subsessile, trichotomously branched
corymbose cymes, 7 10 cm across,
puberulous ; peduncles 0.2 0.3 cm,
puberulous ; bracts ca 5 x 7 mm, broadly
triangular, membranous, glabrous. Flowers
50 80 ; pedicels 2 6 mm, puberulous.
Hypanthium ca 1.0 x 1.2 mm, obovoid,

broader above, puberulous outside, glabrous
within ; teeth 1.5 1.8 x 0.7 mm, narrowly
lanceolate, acute at apex, puberulous. Corolla
tube 10 - 13 mm long, 0.8 - 1.0 mm, across,
cylindrical, glabrous outside, pubescent
within ; lobes 6.0 6.5 x 1.8 mm, oblong,
acute at apex, glabrous. Microcharacters of
outer surface of corolla tube : epidermal cells
elongated, surface with fine longitudinal
cuticular straitions ; inner surface of corolla
lobes : epidermal cells ridged, surface rugose.
Filaments ca 0.8 mm, slender, glabrous ;
anthers 4.5 5.5 mm ; pollen 35 x 28 (32

B x 23 32) um, subprolate, 3-
zonocolporate; ectocolpium 28 x 4 (26 - 31 x
2 - 5)m ; ora simple, type A,, lalongate, 4 x
14 (4 7 x10 16) um, thickened with
€quatorial bridge, tenuimarginate

apocolpium diameter 7 um ; exine 1.5 um,
reticulate, columellate, lumina 1 15 pm.
Ovary ca 1 x I'mm, disc ca 0.5 x 1.0 mm ;
Style 25 31 mm, slender, glabrous below,

puberulous above ; stigmaca 1.5 mm, clavate,
puberulose.

External mdumentum 32-160 um long,

; , cylindric
2 Aallad 2mnl Al

« S Ceueq, apicai ¢ cell arrow, acute, basal

cell broad, outer wall s ooth.

Fl. : January March ; Fr.: January
April.

Ecology : In the sholas of the rain forest

about 1050 - 1300m altitude.

Distrib. : INpia. Tamil Nadu : Nilgiri
; calyx : : hills, Coonoor valley, Kunjapani.

Specimens examined : INDIA. TaMIL
Napu : Nilgiri hills, January 1848, R. Wight
s.n. (CAL) ; Deva shola, Feb. 1886, M. A.
Lawson s.n. (MH) -;

-vaaay , ANisxrrcRiRR y

Ramamvde estate,

Coonoor valley, 1200 m, 9.1.1910, C, E. C,
Fischer 1560 (CAL) ; Kunjapani, 1050 m,
19.2.1937, W. Koelz 11071 (E) ; Coonoor-
Marappalam, 1300 m, -1.3.1972, B. D.
Sharma 40360 (MH).

Notes : i) This species is endemic to
Nilgiri hills (Coonoor valley, Kunjapani) of
Tamil Nadu.

ii) The type of this species has been cited
in protologue (Hook.f. 1880) as Wight's

collection from Nilgiri hills. The lectotype
was selected by Bremekamp (1934) as Nilgiri

ki gl v QRO ANLIgIL

hills, Wight 1480 K. There are three
specimens at CAL : Palghat, January 1850,
R. Wight 1480, which differ from this species
and belongs to P. indica var. indica.
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iii) P. wightii Hook.f. differs from other
species of the genus in leaves puberulous
beneath, calyx teeth longer, lanceolate ;
inflorescence, hypanthium and calyx
puberulous.

The authors are grateful to the Director,
Botanical Survey of India, for kindly
awarding a research fellowship to one of them
(R.C.R.) and to Joint Director, Central
National Herbarium (CAL) for facilities to
carry on this work.
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