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INTRODUCT ION

The family Acanthaceae derives its name %rcm the type
genus, Acanthus, the GBreek term ‘'Acanthos' means a spine
(Bailey, 1933). This taxon was f%rst recognized by A.L. De
Jussieu (1789) in his "Benera Plantarum". Since then this family

has attracted the attention of botanists for various reasons.

The family shows great diversity of habit from
herbaceous, less often shrubby, twining to rarely trees. The
members of this' family, abogt 5@ genera and 2,500 species
AWillis, .1978), are &istributeé main}y in tropical and sub-
t%obical regions of India, Africa, Centvral America, Brazil and
Indo-Malaysia. About 49 genera and over S@¢ species (Clarke,
1884-85) are seen in India. More than half of the species belong
to 7 genera, Jusiicia (390, ﬂUE)Jja (258), Sarlerra (258),
Strobilanttvs (B2B6), 7ﬁaﬂéergja (20@), Jdicligpters (18¢) and

Aphrelandra (156).

The family is distinguished by the opposite lééves-with
distinct cystoiiths, gamopetalous and zygomovrphic flowera,
didynamoué stamens, superior ovary with disc at the base and
capsular fruit having exploéive dispersal mechanism of seeds
which rarely posess the endosperm. The indurated funicle is also

a distinctive feature of the family.

The ancestral basic chromosome number of the
Acanthaceae is B, but due to aneuploidy, amphiploidy and
polyploidy, many of the members show higher basic numbers often

accompanied by differences in chromosome— size due to changes



in nuclear DNA in course of evolution. But there appears no

‘definite trend of either phylogenetic increase or decrease of
chromosome—~size. (Govindarajan and @ Subramanian, 1983,19835).
However, studies on certain species like Alhaloda vasice Neas.
from different ecological conditions exhibit some evolutionary

trends in their biotypes (Datta and Samanta, 1978).

The members of the family exhibit various types of
glandular and non—glandular hairs with ormamentations. Glandular
hairs Ahave heen classified in to fhreé types i.e. capitate,
vesicular and peltate. The non-glandular hairs are divided in to
uniseriate and unicellular trichomes (Singh and Jain, 1975).
According to Metcalfe and chalk (1956), triéh&mes show peculiar
characteristics to be considered a potential taxonomic
character. 8Salt-secreting glands are present on both the
surfaces in Acantbus " ilicifolivs Linn. The Barlerieae have
urticellular hairs with thick-walls and narrow-lumen. The
Aphelandreaes possess long uniseriate hairs with ° strongly
thickened walls (Metcalfe and Chalk,l.c.). Tge stem and leaves
of many members of this family show bundles of acicular fibrils,
which resemble large raphides, in some éf the c¢cells of the
phlosm tissue. The nodes are unilacunar with xylem becoming a
closeﬁ cylinder with narrow rays. The vessels in nodal and
internodal regions are typically small (Metcalfe and Chalk,
l.c.). Ferforations are simple, 1-3 in number, the inclination,
of perforation plates being median and transverse, lateral or
oblique. The intervascular pitting is mostly simple, rarely

scalariform, reticulate and bordered pitted. Occasionally, in



nodes, branched vessel elements with the branching at
different leaves are found (Chaudhari and Inamadar, 1984b.)

which shows the trend of speciali%abion towards vessels mostly
round or truncate end~walls; simplé perforation plate is showing
simple pitted adéacentlwa11~thickeningf Wood—-rays are commonly
homocellular and rarely heterocellular having a width of 1-6
cells. These wood-rays sometimes are having mixed uniseriate and
plurigseriate, paratracheal and scanty wood-parenchyma cells. The
internal phloem is also seen occasionally. The leaves are
opposite, simple, exstipulatef sometimes spiny and thistle~like
with short or long petioles. The morphology of leaf has been
studied extensively by various workers. The stomata in the
leaves of Acanthaceae are diacytic and paracytic. The
overlapping stomata - "contiguous"— were observed by a viumber of
workers (Inamdar and Patel, 19763 Nandu and Shah 19813 Bhatst,
;983). The stomatal index is found to be constant in each ta%on.
The palisade ratio has beep found important in classification
at a1l levels @non, 1993). The occurrence-cf silicified bodies
with a cellulose skeleton on the epidermis is another
digtinctive feature of both stem and leaf. Metcalfe and Chalk
(l.c.? had grouped the cystoliths into seven different
categories. The variations in shape and size prompted Hoebin
(cf. Rangaswamy, 1241) to attempt the classification of the
family based on cystoliths (1) but its significance is
questioned by a number of workers. (Inamdar and Chaudhari,
1984a; Menon (l.c.); Ahmed K.J.,1974 b,c,d). Petiole,'in most of
the members, shows an arcuate vascular strand or an arc of

discrete bundles. Flowers may be solitary or arranged in cymose,



or rarely racemcsé inflorescences. They
are perfect, gamapetalcusaanqazygamorphic having distinct bracts
‘and bracteoleé which are often showy or petalaid1 The

calyx® is synsepalous, more\pr{less deeply (435 (~16-) lobed
haviﬂg imbricate or valvate g?rangemant or sometimes reduced.
The corolla is sympetalous formed'by essentially regular to more
‘often irregular pétals which are commonly bilabiate and 5~ lobed
with imbricate or convolute‘affangement. Sometimes it is seen
" that the upper lip of the corolla is reduced. The stamens are
four in number, inserted in the caﬁolla~tube in didynamous
conditions. Pentestemanérantbqs is the only sp. with five Tully
developed stamens. The anthers typical of the family are
tetrasporangiate and dithecal opening by longitudinal slits.
pollen—sacs may be parallel’and juxtapcsed,‘w;dely separated on
a modified conmective or scmetimes’ reduced or suppressed.
Ppllan—grains are binucleate or trinucleate, tricolporate (most
common } but diverse’ in architecture‘ including triporate,
diporate, pentoporate and inaperturate types{ A amular
nectary-disc is commonly present around the base of the ovary.
This disc swrrounds a gynoeciuﬁ of two median carpels united to
form & compound, superior and gener#lly bilocular ovary. The
stylg is slender and terminal with a dry furmel-shaped or more
aoften two—lpbed stigma. Sometimes upper stigma-lobe is reduced
or suppressed. Generally, the ovules are two in each locule when
they are superimposed or soﬁetimes collateral and rarely up to
ten (Avesllig) or numerous in each locule (Nelsonioideae). The
ovules also are varied i.e.. anatropous to amphiftropous or

campylotropous, and tenuuinucellar. The integumentary tapetum
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occure rarely. The embryo is large, dicotyledonous, stralight,
spathulate and more or less curved or bent. The development of
embryo-sac is Palygonva type which shows the elongation of
micropylar—-end at 4- nucleate stage, its penetration in to
the placenta and a peculiar mode of endosperm—formation. The
endosperm when present (in Nelsoniodeae) is cellular or partly
‘or wholly nuclear with terminal haustoria in its development.
Sometimes only the partly micropylar haustorium is developed
(Johri and Singh, 195%9). The funiculus here is modified into a
hook—-shaped jaculator which is functioning in flinging out the
seed. The fruit, a loculicidal capsule, is having on explosive
type af dehiscence. The “flattened seads is anather
distinguishing character of the family Acanthaceae. (Bremekamp,
1955,b).

1.1 TAXONOMY :

The family Acanthaceae appears to be a heterogeneous
taxon and therefore classified differently by various
taxonomists. Bentham and Hooker (1876) place the family in order
Personales whereas in Engler's system (1887 -~ 1915,1931) it is
included in the Tubiflotae.'HutchQnsoﬂ (1973) has considered it
as the most advanced taxon of his Personales while Thorne
(127&), Dahlgren (1984), Takhtajan (198#) and Cronguist (1981)
have lodged this Tamily in Scrophglariales. The affinities of
the family with Bcrophulariaceae, Bignoniaceae and Pedaliaceas
are described by Chaubal and Deodikar (12646 ~'467), Sreemadhavan
(1977) and Kumar and Paliwal (1982).

The history aof infrafamilial classification of

Acanthaceae is as ancient as the time of Bir A.L.De Jussieu



(l.c.}? when he subdivided the family on the basis of the number
of stamens. Since then the family had been classified varieously
by many authors such as Nees (1832,1847), Anderson (1864 ,1867),
Bentham and Hooker (1876), Clarke (Hooker,1884-85), Lindau
(1895)

and Bremekamp (1953,19465).

Nees Von Essenbeck (1847) divided the Acanthaceas in to
two subfamilies ¢ Aﬁechmatacaﬁtheae (without retinacula) and
Echmatacantheae (with retina;ula), the former being comprised of
two tribes (Thunbergieae and Nelsonieae) and the latter of nine
(Hygrophileas, Rusllieae, Barlerieae, Acantheae, Aphelandreae,
Gendarusseae, Eranthemeae, Dicliptereas and Andrographlideae).
finderson - (1864-1867) splitted the family in %o 3 suborders
Thunbergideae (with Thumbergia Linn.), Ruellideae (with all the
genera having contorted corolla - lobes in bud) and Acanthideae
(genéra with imbricate corolla - lobes); The last two
subfamilies were subdivided tohféibes and 5ubtrgbes. The system
is distinguished by its treatment of Nelsonieae as a tribe of
Ruellideae, transfer of Asysfasia Bl. to its own tribe within
Acanthideae and inclusion of the +tribes Bendarusseae and
Dicliptereae as subtribes within the +¢tribe Justicieae. The
classification given by Bentham and Hooker (18746) was similar to
that of Anderson, where the family is divide& in to five +tribes
keeping Ruellieae, Nelsonieae and Acantheae of Nees(l.c) almost
unchanged in comparison with t}ibe Justicieae which had been
expanded by including plants of the tribes Bariarieae,

Andrographideas and Asystasieae to the subtribal level.. Clarke

{(in Hooker,1884-85) had also classified the family in to five



tribes, Thunbergieae, Nelsonieae, Ruellieae, Acantheae and
Justicieae. Lindau (1895) had presented the monograpﬁ of the
Acanthaceae by extending the Radlkofer's (1883) work on pollen
morphology. He (l.c.) had gubdivided the family in to four

subfamilies on the basis of fruits, number of ovules and

presence or absence of retinacula and their shapes, viz.
Nelsonioideae (ovules many, retinacula papilliform),
Mendonciocideae (ovules four, fruits drupaceous, retinacula

absent), Thunbergioideae (ovules four, fruit beaked capsule)

$

and Acanthoideae (ovules two to many, retinacula hook~— like).
The subfamily Acanthoideae is grouped in two-sertes- (Leonard,
1951) comprising of sixteen and five -subtribes- respectively.
This classification has been well—~ accepted and used even today
(Melchior, 1964 3 Wasshaussen, 1966 3 Heine, 19462,19646 ;
Hutchinsog, . 1973 3 Gibson, 1974 ; Takhtajan, 1988 3 Thorne,
1983). With some modifications, the system:'is also used in
3

recent works (Barker, 1986 ; Valsaladevi, 1987 3 Balkwill and

Norris, 1988 3 8Bcotland, 1992).

Van Tieghem (19@8), for the first time, raised the
Thunbergiaceae as a separate family including - the
Mendoncioideae, Nelsonioideas and Thunbergioideae of Lindau
(lec.? within, 1leaving the Acanthoideae to form the family
Acanthaceae. WHettstein (1935) assigned the subfamilial status to
Thunbergiaceae and Acanthaceae (Van Tieghem, l.c.) and
Anechmatacantheae and Echmatacantheae of Nees (l.c.)
respectively to form Thunbérgioideae and Acanthoideae within the
Acanthaceae. Wettstein's (l.c.) Thunbergiocideae included firast

three subtribes of Lindau while his Acanthoideae was analogous



to that of Lindau (l.c.).

Bremekémp (1953,1965) is another author known for
his extensive work on the infrafamilial classification of the
Acanthaceae. In his opinion, Lindau's Mendoncioideae and
Thunbergioideae show great resemblance to Bignoniaceae ang
Fedaliaceae than to his Acanthoideae and should be raised to
separate families; Thunbergigceae was recognized on the basis of
rostrate capsule with one or two seeds in each of the two cells,
semiglobose seeds with a large excavation at its ventral side,
an epicalyx formed by the two very large bracteoles, truncate,
dentate or shortly lobed calyx and bristles at the base of the.
anthers whe;eas Mendonciaceae had drupaceous and | usually
unilocular fruits either with one or two seeds and by pollen -
grains with their very short colpi and very thick nexine. He
also suggests the placement of Nelsonioideae of Lindau (l.c.)
near to the Rhinacantheae in the family Scrophulariaceas based
upon the characters such as well -~ develogped endosperm, parietal
placentation, albuminous seeds, loculicidal capsule etc. He has
recognized two subfamilies viz., Acanthoideae and Ruellioideae,
the former with five tribes,i.ae. (Haselhoffieas,
Rhombochlamydeae, Stenandriopsideae, Aphelandreae and Acantheae)
and latter with seven tribes(Trichanthereae, UWhitfieldieae,
Louteridieae, Ruellieae, Lepidagathideae, Andrographideas and
Justicieae). Among'recent taxanomists, Airy Shaw (1973), 0bGibson
(l.c.’, Dahlgren (l.c.?) and Cronquist (l.c.) are commendatory to
this system whereas Hutchinson (l.c.), Takhtajan (198@,1987) and

Thorne (1976) have followed Lindau's treatment.



CONTORTAE

Contortae,the first series of the Acanthoideae , consist.-
of saven tribes, i.e. Trichanthereae, Louteridieae,
Hygrophileae, Fetalidieae, Strobilantheae, Ruellieae . and
Barlerieae. Bregekamp's subfamily Ruellicideae is similar to the
Contorate in possessing the . tribes Trichanthereae and
Louterideae‘alongwith Andrgg%apﬂideee; Justicieaa, Whitfieldeae,
Lepidagathideae and Ruelliege of:which the tribe consist of the
rest of the tribes of Contortae, i.e. Hygrophileas, Fetalideae,

Strobilantheae and Barlerieae'as subtribes.

Tribe Trichanthereae @

The six genera, Bravaisja,‘frj:ﬁan#bera, Vacrostegia,
Sancheria, Androcentruam and dyanacantbhes form Lindau's (l.c,.)
tribe Trichanthereae to-which he had assigned‘primitive status.
Bfemekamp (19@5)' attributed édvanﬁed st#tus to the tribe and
kept it under his subfamily Ruellioideae specifying "that the
glabfuus seeds of the tribe g%e also foﬁnd in advanced taxa like

Justicieae (Balkwill et.al., 198463 Immelman, 1998).

Tribe Hygrophileae :

Lindau's - (l.c.) Hyéraphileae consists of Syrnneaa ,
Srillantaisria, #yrprophila, Astéretentéa} freposastax and tMellera
as described by Nees (l.c.). Bentham and Hooker (l.c.) treated
these plants in a subtribe within the tribe Ruellieae. Bremekamp
gives this tribe an advanced status, a concept ably supported by

Valsaladevi (1987) on cytological grounds.
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Astberacantha Jlongirfelia Nees. is a monotypic genus,
latter consideved as a true fypgrophila by Anderson (1866) and
named it as 4 .sgirose wgich has been supported by Clarke (l.c.).
Lindaul(l.c.) had seperated the genus Asferacaniiha Nees. and
dyrorophrla R.Br. on the basis of the axillary spines in the
former which is supported by Santapau (l.c.) but Heine (1962)
and Crammer (1989) opposed this seperation which is based on a

gsingle character.
Tribe Petalidieae :

Containing &lechva, Bicranthes, 2ygorvellia, Petalidiva

and Psevdobarleria, this tribe is recognised by many, though
Bentham and Hooker (l.c.) have considered the taron as subtribe?
including two more genera Jasdelacanthvs and Phavlopsis Willd.
within their tribe Ruellieae. Balkwill and Norris (l.c.) have
‘supported the placement of these genera near Aeralidive Nees.
Bremekamp (1965) also assigns a subtribal status to the
Fetalidieae. Karlstrom (1978) is of opinion tﬁat there is
considerable difference in ' the epidermal characters of

Patalidivm Nees. and Phavlopsiz Willd.

Tribe Strobilantheae H

This tribe is cnmposeq‘of‘thirtreen‘ genera including
Yemigraphis Nees. Nees (l.c.) had merged this tribe in to his
Ruellieae. Bentham and Hooker had treated the Strobilantheae as
a subtribe in their Ruellieaé. This is suppc;ted by Bremekamp
(1945) who suggested the taxon to the slightly advanced over
Ruellieae. Clarke (l.c.) had placed /#{ealfpraphis Nees. in

subtribe polyspermeae along with Avellis Livnm and §érodilantbes
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in Tetraspermeae in the tribe Ruesllieae.

Cytopalynoleogical evidences (Valsaladevi, 1987)
suggested that the genus Strobilantbes Blume. 1is highly
heterogenus. Accordiné to Bremekamp (1944), Sérobrilanthus Bl.,
in a restricted sense, does not occur in India. He alsoc has '
splitted this genus in to about two dozen genera which has been
5trikén out by Ahmed (1974) who did not observe any prominent
dissimilarities in the epidermal characters of the concerned
taxa. Vishnu Mittre and Gupta (1964) have doubted the
delimitation of the genevra APleracarnthuvs and ﬁjjpjfjanthas Sensu
Bremekamp (l.c.) on the basis of unreliable(!) pollen characters
and the nature status attributed to Sérobilanthus Bl. by

Bremekamp (l.c.l.

Tribe Ruellieae :

Lindau's (l.c.) tribe Ruellieaes consists of AKuelliaz
Livnm., Jdipteracantbus Nees. and franthHeava Nees. Bremekamp's
Ruellieae is the largest tribe of the OAcanthaceae subdivided
into  six subtribes | (Blechinae, Ruelliinae, Barleriinae,
Petalidinae, Strobilanthidinae and Hygrophilinae) exibiting
primitive placement of Ruelliinae over Petalidinae,
Strobilanthidinae and Hygrophilinae. Bremekamp's (l.c.) subtribe
Ruelliinae is different from B.& H’'.s (l.c.? subtribe
Euruellieae in laking Jdyschorisce Nees. which has been

transferred to subtribe Petalidinae by Bremekamp (l.c.).

Nees (l.c.) had classified the species of franfbeave  in

two groups (1) Grandibracteata (with conspicuous bracts) and (2)
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Parribracteata (with inconspicuous bracts). Anderson (18&6d)

had transferred E. monatatus (native ceylon) to a new genus,
dasdalacantbus, and latter added 14 more Indian species to place
them in his Ruellieae. He kept {érarnfocsave in Osystasieae.
Bentham and Hooker (l.c.) placed Jdasdalzcantfiuvs in Ruellieae and
Efrantbeavm in Justicieaa.

The delimitation of the génus Roellia Lim. has been a
matter of controversy. Four from the total of eight species
(Linnaeus,1737) were placed under a new genus dipleracanthus
Nees (1832} and the remaining species were kept in a number of
small genera by Mees (l.c.) and Oersted (1834). The 'Linnean
genus was revived by Anderson (1864, 1847). Bray (1878) and
Clarke (l.c.) shared the view that the 18 genera which were sunk
under Ave/llis by Bentham and Hooker (1862-1883) were congruent
>and were comected by intermediate forms. Lindau (l.c.) divided
the genus in to nine sections 1.Leptosiphonium F.v. Muell 2.
Euruellia 3. Fabria E.Mayer 4., Dipteracanthos- Nees. 5.
Physiruellia Lindau é. Ploutoruellia Baill. 7. Schizothecium
Baill. 8. Chromatoruellia Baill. and 2. Microruellia Baill.
This ¢reatment has been followed by Melchior (1964). According

to Long (1973), Auvsllia is not a natural, phyletic group.

Dipteracanttvs patuvlvs which was previously included in
the genus Avs/lis has been separated by Santapau (1951) on  the
basis of its inflorescence. This was supported by Mohan Ram

(1768) on the morphological and embryological grounds.

Tribe Barlerieae :

The +%ribe comprises of Serleria Linn., (L(epidagatbhis
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Nilld. and WRevracantbHvs Nees. Bentham and Hooker (l.c.d had
included these plants in separate subtribes Barlerieae and
Eujusticieae wunder the tribe Justicieae which is supported by
Clarke (l.c.) while Bremekamp (l.c.) has rearranged this
subtribe by keeping frossandre Salisb. in the tribe Acantheae

and Lepridagethsis Willd., in a separate subtribe Lepidagathineae
undeir the tribe Lepidagathideae. Chaubal (l.c.) believes that
the removal of Lepidagathsis from Lindau's Barlerieae fto a

seperate tribe is justified on the basis of pollen morphology.

IMBRICATAE =

The  second series of the Acanthoideae, Ymbricatae,
consists af ? tribes i.e. Acantheae, Aphelandreae,
Andrographideae, Asystasieae, Graptophylleae, FPseuderanthemeae,

Odontonemeae, Isoglosseae and Justicieae.

Tribe Acantheae :

Sclerochiton, Trichacanthus , Blepharis, Acantbus ,
Pseudablepharis and Clrossandre form Lindau's kl.&.) tribe
Acantheae. BRremekamp (1965) keeps this tribe primitive to
Trichanthereae. The placementlbf Lrossandra in this ¢ribe, as
earlier done by Nees (l.c.), is supporﬁed by Bremekamp (l.c.)
also. Balkwill and Norris (1988), based on floral morphology
and palynology, suggest the‘placement of Clrossandra Salisb.

under a seperate subtribe within the Acantheae.

Tribe Aphelandreae :

Lindau's (l.c.) Aphelandreae include nine genera of
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-which some species of Aphelandra R.Br. are known to be
cultivated in India. In Bremekamp's (l.c.) opinion, the tribe is

primitive over Acantheae.

Tribe Andrographideae @

The tribe is constituted by the genevra phlogecanthvs,
Andrographis , Djatatantbds,<Crrptapbragmjum, Lystacanthus and
Faplanthus . Nees (l.c.) and Bremékamp (1948,19635) have agreed
to the tribal status of this taxon but Bentham and Hooker (l.c.)
and Clarke (l.c.) had treated it as a subtribe to their tribe

Justicieae.

Tribhe Asystasieae :

Lindau's tribe, Asystasieae include Thomandersia,
Vﬂara;ystasja, Isochoriste, Asystasia, Spathacanthvs ,
Asypstasiella, Solenorvellie and Lhamasrantheave on the basis of
distinctive pollen and redused number of seeds per capsule.
Bremekamp (1963) assigns these genera in subtribe Odontoneminae
of Justicieae. Earlier Nees (l.c.) had kept ésrstesia in
Ruellieae. Bentham and Hooker (l.c.) have considered it as

subtribe Asystasieae under the tribe Justicieae.

Tribe Graptophylleae :

Only Lindau had accorded a tribal status to this taxon.
Nees (l.c.) had merged the tribe in his tribe Bendarusssae
keeping &Graptopbyllve Nees. and PachystachHyes Nees. along with
Adbaroda WNees., Jarobinis Moric. and Selopsrons Nees. Bentham

and Hooker (l.c.) had accomodated them in his subtribe
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Eujusticieée with LepidagatHhis willd. and Absrrnacantbus Nees.
whereas Bremekamp has considered this group as a subtribe
Odontoneminae excluding Adhateodz Nees. and including Asypsiasia

Bl. and Peristrophe Nees.

Tribe Psuederanthemeae :

Lindau's (l.c.) tribe Pseuderanthemeaes is very small
taxon consisting of only three genera, viz. Zlodornacantbhus
Nees.; Pssvderantbenva Radalkf. and Ftyssjjlaéjs T.Anders.
Bremekamp (l.c.) has merged the tribe in‘to his Justicieae while

Bentham and Hooker (l.c.) had kept it under Eujusticieae.

<

Tribe Odontonemeae

This +tribe is subdivided into three subtribes, named

Diclipterinae, Ddontoneﬁinae and Monothecinae.
Subtribe Diclipterinae :

Peristrophe , 7Tetramerive, Rungia, Oicliptera, Hypoestes
Poriestes and Lesrocl/adus form the subtribe, Diclipterinae of
Lindau (l.c.). Nees (l.c.) had treated this taxon as a tribe and
keﬁt between Eranthemeae and Andrographideae while Bentham and
Hooker had attributed it a subtribal status by putting it under
the tribe Justicieae. Bremekamp (l.c.) has splitted Lindau's
subtribe by keeping Avrnglie Nees, in Justiciinae and the other

genera in Odontoneminas.

Subtribe Odontoneminae :

WSRO Y

This is one of the largest subtribes of Lindau (l.ec.?

consisting of twenty — three genera including important genera
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like Rhinacantbus Nees. and écodoliva Kurz. Bremekamp (1965) has
supported this view, Nees (l.c.) had included this subtribe 1in
to his tribe Eranthemeae whereas Bentham and Hooker (l.c.) had

merged it in to the Eujusticieae.

Subtribe Monctheciinae :

The tribe contains only four genera Salflochia, Ruttya,

LlrInacantbus and Monotbecive .
Tribe Isoglaossineae :

The tribe has been divided in two subtribes

Porhyrocominae and Isoglossinae.

Subtribe Porphvirocomina H

This subtribe possesses siyx genera including Fiflonia
Coem. This genus has been considered variously, some workers
keep it under érantbHeava Linn., and others in SfrarnostechHyon
N?es. Bremekamp (1965) has kept it in the - subtribe

Rhytiglossinae while Bentham and Hoaker had considered it under

his subtribe Eujusticieae.

Subtribe Isoglossinae @

Eleven genera including Stenostephanus, Isoglossa, Populina,

etc. form this subtribe Isoglossinae -

Tribe Justicieae :

This is considered as the most evolved tribe by Lindau

(lec.) and contain genera like Justicia Livm., Adbatoda Nees.,
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Dianthera lLivm., Bsloperons Nees. and Jacebrinia Moric. According
to Nees (l.c.), the last three ganera have been more closer to
Gendarvssa and primitive over the former genera. Bentham and
Hooker (l.c.} had classified this tribe in to subtribes
-Barlerieae, Asystasieae, Eranthemesae, Andrographidieae,
Eujusticieae and Dicliptereae. Bremekamp (19465) has splitted the

tribe in to thiree subtribes viz. Odontoneminae, Rhytiglossinae

and Justiciinae.

Justicia Linn. is the largest and the most complex
genus of the family having the number of species varying from
428 - 6@ (Daniel, 1989). For the past several years, several
plants have beén added to the Jusésicra, without @ proper
definition, resulting in a highly heterogenous genus. Indian
species of Jusficia has beén divided in to six sections by
Clarke (l.c.). From these six sections, ARostelvllaria sensu
Clarke has been raised to generic status by Bremekamp (1%948).
Recently a fairly appreciable attempt of classifying the genus
has been made by Graham (1988). Section Betonica Clarke is found
differing from section Rostelullaria in their epidermal
characters (Ahmad, 1979), but‘the differences are not of much
taxanomic value since the species concerned themselves show much
variations in these characters among themeselves. The generic
status and the placement of Adbatoda Nees, has been
controversial since long. 8tearn (1971) is of an opinion of
vretaining Adbarfos/s as a separate genus away from Justicsa which
has been supported by Graham {(l.c.) and Cramer (1992), on the
basis of cytological features (GBrant, 1955 palynological

features (Bhaduri,1944) and epidermal characters (Ahmad,1974b.}.
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1.2 ECONOMIC IMPORTANCE :

The family Acanthaceas is known for its potentialities as
sources of medicines and ornamentals. The two important
medicinal plants of the family are Adhatodsa reylanice Medic,
('Vasaka') and Andrographis panicvlate L. Adtareds zeyplanica
Medic is known for its beneficial effects on bronchitis, other
broncgial diseases, asthma and also ite effect upon diarrhoea,
dysentery, glandular tumor, inflammatory swellings, for
improvement of circulation of blood, utricaria and neuwralgia.
The active principles are a group of quinazoline alkaloids of
which the major comporments are vasicine and vasicinone. The
essential oil from the leaves exhibits expectorant, rubifacient
and marked antibacterial activities against the strains of
Mycobacterive tubercvlosis Zopf. Whereas the root-extracts are
effective against Wicrocaccus pyogene Var. surevs and £. coli.
The resin from the plant is found to be toxic to grain - insects
while beiﬁg non-toxic to man. The extract of bark posses
antiviral activity against potato-virus X. Some other uses of
this plant are in the preparation of gunpowdeyr, charcoal, fuel
for br;ck-burning and beads and rosaries from the wood, as green
manure in rice fields, as aquatic weedicides and Iinsecticides.
Adbatodas bLeddomed is considered to be more powerful and active
than Adnaroda replanics Medic, and used medicinally in Kerala. It
is used as antiemetic, antibechic.and haemastatic particularly
in hemorrhages, haemoptysis and menorrhagia. Andrographss
paricolata L. popularly known as ‘Kalmegh' or ‘green cheratta
is an accepted and effective drgg for relief of gripe and other

stomach ailments in infants. It is also used against dysentery,
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cholera, diabetes, influenza, bronchitis, swellings, itches,
piles, gonorrhea, torpid-liver, jaundice and skin-diseases. The
leaves are found to be used in general debility and dyspepsia
and along with roots they are used as febrifuge, tonic,
stomachache, cholagogue and anthelmintic. The plant is reported
to have astringent, anocdyne, tonic and alexipharmic properties.
lndonesiella echriofes Sreem. containing the flavone echiodinin
is given in fever. It is said that the plant have properties
similar %to those of Androgrephis panicelats L. The other plants
known in folk medicine are the following : (1) ABhinacantbhus
rnasytys Kurz. used against hepatitis, diabetes and hypertension,
cutangous eruption due to Tingwora, eczema, pulmonary
tuberculosis and Neurcherm milaris. Recently, this plant is
reported to be used against cancer in Thailand (c.f. The wealth
of India). The roots exhibit antiseptic properties due to the
presence of rhinacanthin. () Wevrecantbus splaerastaechyys
Dalz., the roots of which are powedered and pasted for curing
ring-worms. (8) Serleria prionitis Linn., a common hedge-plant,
is valued as diuretic, applied for rheumetic pains and itches,
fever, catarrh, urinary |, and paralytic affections and
stomachache. The fresh-juice of bark is diaphoretic and
ex;ectorant, given in anasarca whereas the roots are used as a
febrifuge and as a paste of roots applied over boils and
glandular swellings. (4) Sarleria crisfafs Linn. exhibits mild-
spasmolytic activity; roots are given in anemia and chewed for
relief in tooth-ache. (5) farlerig covrrallice Nees. is credited
with mild- antiseptic activity and the root-decoction is

prescribed in rheumatism and preumonia. (&) Borlerie strigosa
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Willd., roots of which exhibits a mild antiseptic property. 73
The voot decoction of farleria lonpirfolia Lirm.is effective
against dropsy and stone in Kidney. (8} ‘éjppbarjs persrea
{“Uchchata") is an aphrod;siac drug reporéed to be useful in
wounds, ulcers, nasal hemorrhages, asthma, throat inflammation
and disorders of liver and spleen and given as purgative,
diwretic, dysmenorrhoea, strangury and conjuctivitis. ()
Sarleria sindice Wall. is given to increase milk-production.
(18) Acantbus Ilicifolivs Linm is valued as diwretic, cordial
attenuant, given in drospy, bilious swelling, asthma, paralysis,
leucorrhoea and debilaty. (11) Peristrophe bicalycuvlatba Nees., a
commont plant in India, is reported to be used instead of 4.
replanice Medic. The essential oil of this plant is found
inhibiting the growth of various strains of W#rcoedbecterivae
tuvberculosis. (1B) Peristrophe bivalvis Merrili. in powder form
is used as poultice for skin-disesases. The twige of this plant
vields a dye. (138} Phlogacanthuvs thyrsifleorvs Nees. is also put
to same medicinal uses as 4. replanica Medic. The flowers of
this plant are used as vegetable and leaves and fruits are taken
as a specific for fever. (14) Justicia gendarvssa, a hedge-
plant,is used for the treatment of lunacy, debility, snake-bite,
amenorrhoea and stomach-disorders in Malaysia (c.f. The wesalth
of India). The leaves are given internally in cephalalgia,
hemiplegia, faclal paralysis, internal hemorrhage and as drops

for earache and hemicrania.

Certain other plants of the family are known for their
uses in folk-medicine. They are Adspsfasia gargetfrice T. Ander. by

the tribes of Begusarai, Bihar (Bhosh, 1987) and Franthenva
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raseve hy the tribes of Karnala area, Maharashtra (Vartak and
Mandavgane, 1981). The Rabha tribe of Jalpuri, W. Bengal, use
Leplidagathis Incurve D.Don. in  jaundice, gastric-ulcer and
bronchitis and Wdelsonia canescence (Lamk) Spreng. in hernia,
rheumatism etc. (Molla and Roy, 1985). dasdalacanthus rosevs 1is
used. as veterinary medicine in Bihar, Orissa and W.Bengal,

India. (Fal, 1989).

In addition to this, many members of the family are also
used for their aesthetic value. Almost all the plants of the
family are used as ornamentals worldwide. (Table-1), prominent
among them are the sﬁecies of Sarierie and Aptislandra,

Crossandra, Thunbergia, Pssuderantbeave, and Pachystachyus .

1.3 Previous Chemical Reports =

The family possesses a variety of compounds such as iridoids.
quinazoline or quinoline alkaloids, diterpenoids, cyanogenic
glycosides, saponins, flavonoids and ftannins. Family Acanthaceae
was once known for its alkaloids peganin, vasicine, vasicinone and
vagicol reported from Adhetoda zreylanicra. Detailed work showed
that vasicinone, reported from this plant'ié an artifact. (Brain
and Bhupendra, 1§83). Abaddonei Clarke has been reported to be a
good source of vasicine and vasicinone (Jain and 8Brivastava,
1986). The other quinazoline alkaloids seen in the family are
asteracanthin from Astera:anfﬁa and macrorine, macrorungine  and
their derivatives from Macrorvngia (Raffauf,197@). Spermineg
alkaloids 1like aphelandrine is seen in Apoelandra seuarrosa

(Daetwylen et.al., 1278 and a methylated derivative of



a2
chaenorpine in A.tetragora (Vahl.) NMees. (Tawil,et.al., 1989).

Andropraphis ganiculatra Nees. is another plant which has
been under detailed investigation for the past two decades.
Diterpenoids liéa andrographolide and its derivatives such as
deoxyandrographolide (Chen and Liang, 1982) and
neoandrographolide (Chan,et.al., 1972}, are the principal
compounds of this plant (Fujita.et.al.,1?984). Fhlogaranthin-A 1is
another diterpene feported from Phlogecanthus toprsirflora

Nees. (Barua,et.al., 1985, '87)

Iridoids have been reported in Asypsteasia otella and
Sarleria ldvpulina. “*Sitoétgrol glycoside, a common sterolin,
is found in the seed of Acanthvs mollis and A.spinosus {Loukis
and Philianos, 1988), Abinecantfus rasvfvs (Tian—-8hung,et.al.,
1988} and Mormecltaz fjfkatam (Hussein and Maat, 1983) whereas
stigmasterol and 1its derivatives are reported in two plants,
i.e. ijnécantbus nasvivs (Tian-Shung,et.al., l.c.) and &onechez
ciliatuva (Hussein, Maat, et.al., l.c). The seeds of
ARbinacanthus nasvitus are also found to be containing lupeol

(Tian-Shung, et.al., l.c.)

The saponins, seen in the Acanthaceae, are Justisiaponin
Trom Justicria procuenbens Linn. (Tiwari, et.al., 1978 and

triterpenoidal saponins from Acanfovs ilicifoligs Livm, (Minocha

and Tiwari, 1981).

The seed fatty acid components of a number of plants
like Acanthvs mollis, A.Spinosvs, OBiclipters roxéburghiana Nees,

dipteracantbvs prostatvs Nees, Juvsbicia sieplex D. Don. and
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Lepidagathis trinsrvis are also known.

The other compounds reported from ¢the family are,
straight-chain ketonés from A%tera:antba longirelia Nees.
(Buasim and Dutta, 1967)3; naphthaguinones such as Rhinacanthin A
and B from Ahinacanthus raswtus (Tian-Shung, et.al., l.c.) and

lignans from Justricia.

Apigenin, luteolin, scutellarein are the major flavones
of the Acanthaceae. The flavonols seen in the family are
kasmpferol, quercetin and myricetin and vitexin and isovitexin

are the glycoflavones reported; (Daniel and Sabnis, 1987).

The detailed chemical reports are presented in table - 2.

1.4 CLADISTICS =

choices of characters :

characters 1 +to 14 : flavones present = 1, flavones

absent = @,

15 to 192 : flavonols present = @, flavonals
absent = 1.

According to Harborne (1977) flavonols are more frequent
in the primitive familigs and the flavones are prevalent in the
advanced dicots. The replacement of flavonols by flavones is
observed in many advanced families. The 6~oxygenated flavones
are considered more advanced over the common é—oxyflavones.
Therefore the presence of flavones as well as the absence of
flavonols are considered as advanced characters. Flavonole and

absence of flavones are primitive character.
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characters 20 to 23 : glycoflavones present = 1,

glycoflavones absent = 4.

The presence of glycoflavones in advanced woody plants
and premitive herbaceocus plants of dicots tempted Harborne
(19467} to consider it primitive. to flavones. Due to the flavone
skeleton glycoflavones are advanced over the flavonols. The G-
glycosylation precedes D—glycosylation in the biosynthetic
pathways (Swain, 1973) and therefore, glyflavones are considered

intermediate between the flavonols and the flavones. The

presence of glycoflavones in a flavonol-rich family is an

apomorphic character.

character B4 tproanthocyanidins present &= 3,

proanthocyanidins absent = 1.

Bate-smith (1962) inferred that the presence of
proanthocvyanidins and flavaonols (especially myricetin) is

characteristic of woody families.

Correlation studies proved that these primitive chemical
characters co—occur with 13 primitive morphological characters.
The tendency to eliminate these compounds are seen in the

advanced taxa.

Characters 26-3%9 : Benzoic acids present = @, benzoic

acids absent = 1.

4@—-44 1 Civmamic acids present = 1, cinnamic acids

absent = #.

Benzoic acids 1like wvanillic, syringic, gentisic,

protocatechuic acids are considered primitive because some of
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them, 1like vanilic acid and syringic acids, are the components
of 1lignin which is abundant in woody plants. But the advanced
herbaceousx angiosperms possess less lignin and more of
hemicelluloses. The cinamic acid% like caffeic , ferulic and

coumaric acids are advanced.

1.5 OBJECTIVES =

\

In the present project, 99 plants have been analysed for
their chemotaxonamically significant leaf-—constitutents such as
the flavonoids, simple phenols, phenolic acids, alkaloids and
saporins. Based on the distribution of these ‘chemical
characters, the claasifiéation and phylogeny of the various taxa
at different levels of hierarchy are evaluated. Some of the
issues which were taken up in this investigation are :

1. The taxonomic validity of Acanthaceae proposed by different
authors.

2. The evaluation of the family status of the Thunbergiaceae
which have been often merged withwthe Acanthaceae.

3. The taxanomic validity of the two series Contorate and
Imbricate, on the basis of an aestivation in buds, proposed by
Lindau (l.c.)

4, The affinities of the subfamily Nelsonioideae. The subfamily
Nelsoniodeae having well-developed endospeim, parietal
placentation, albuminous seeds and loculicidal capsule etec. is
sometimes taken away from the rest of the Acanthaceas which
characteristically show rare occurence of endosperm, axile
placentation, exalbuminocus seeds etc. and merged with the

Scrophulariaceae. But several other characters such as ontogeny
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of stomata, embryology, pollen—grains etc. do not agree with

this concept.

=

3. The evolutionary status of the tribe Hygrophileae. This tribe
is considered advanced due to its bilabiate corolla and united
stamens.

6. The taxonomic validity and circumscription of the tribes
FPetalideae, Strobilantheae, Andrographideae, Ruellieae,
Barlerieae, Lepidagathideae, Fseuderanthemeae, Udontonemeae and
justicieae of Lindau (l.c.).

7. The generic status of Eranthemum and Daedalacanthus and their
affinities with the genus Ruellia. |

8. The taxonomic validity of the genus Dipteracanthus and its
affinity with the genus Ruellia and the identity of
Dipteracanthus patulus which is merged in Ruellia.

?. The placement of Crossandra. This genws is kept in Acantheae
by some authors whereas others (notably, Ba;kwill and Norris,
l.c.}) have formed a subtribe within Acantheae on the basis of
floral morphology and palyno;mgy. )

1. The distinct identity of Adhatoda from Justicia. Adhatoda
zeylanica is sometimes treated under Justica.

11. . An evalution of the taxonomy of Justicia. This is a
hetrogenous genus subdivided into sections. Rostellularia, a
saction has been raised to generic status (Bremekamp, 1948). The
two sections, Betonica Claﬁke. and Rostellularia clarke. are
also taxoromically in questién.

12. To find out substitute éources of alkaloids saponins, and

flavonoids. ¢

13. Cladistic analysis of the family. Since all the
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classificatory schemes are subjective, an attempt is made to use

cladistics methods to arrive at an infrafamilial classification.
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tacids(6), Amino H
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H . H .
sAphelandrine (spermine :Daetwylen, Heinz,
talkaloid) ., tet.al. (1978).

H t (
:~18-@~-Methylchaenorpine 2Tawil, Ji-ping et.al.
tand iso -18-@-~ 1 (1989).
tmethylchaenorpine. H

t{spermine alkaloids). H

tApigenin -7-@- :Balraj and Nagarajan.
sglucuwronide., 1 {(1982).

1Apigenin -7-@—~ glucoside:
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H H
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Barleria lupulina

Blephairs edulis

Blepharis sindica

Wr gu % sy O% ap 8% 4u A ge f9 as Oh ws TR un BN gu 0 e LE

:Dicliptera
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Dipteracanthus
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qmrthoxy flavanonea.
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acids.

FPalmitic acidj gatearic
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L.inoleic acid.

Vv

BR ay KM g, BN ap BR 4y BN o, ¥

erbascoiside.
Justicidin By Diphyllin
(lignan}.

usticidin P (lignan
acton’

- 4

Orosunol; 8-
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aromatic amines.
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:Betaine (ubiguitous
tcompound )}, coumarine,
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iPeonidin -3~ glucoside,
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-
=

:Fhloganthol:ide
t~A~-19-0~8-D
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Rhinacanthus
masutus

Ruellia tuberosa

Ruellia prostrata

Rungia grandis

trobilanthes
uriculatus

Thunbergia

grandiflora

hunbergia

Hypoestes rosea

Phaylopsis
tfalocisepala

i)

Momechma ciliatum

epidagathis
rinervis
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rglucopyranoside; 8-
115,18~ trihydroxyent-
:labol 8(17), 13-dien
t—~14—0ic lactone.

.
.

:Rhinacanthin A,
sRhinacanthin B,
i3~ sitosterol,
tatigmasterol,
:B-asitosterol glucodide,
istigmasterol glucoside.
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:Apigenin, luteolin;
t{lvs.? Apigenin —-7~o-
rglucuronides Apigenin
1-7-0 glucosides
tapigenin ~7-o-
srubinocside; Luteolin
1=-7—-0— glucoside;
tmalvidin ~-3,5-
tdiglucoside (AS.)

lupeol,

tApigenin glucuronide.

tMacrorine, isomacrorine
t(alkaloids).

tisobornenl; 8
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iglucoronides
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glucosides
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t3 sitosterol- D
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