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RESULTS

The distribution of various flavones, flavonols, glycoflavones, 
proanthocyanidins, phenolic acids, aucubins and alkaloids among 
the 99 members belonging to the Acanthaceae is presented in the 

Tables 3, 4 and S.
Of the 99 taxa screened, 76 contained various flavonoids, 

such as flavones, flavonols, glycoflavones and 
proanthocyanidins.

Flavones :

The Acanthaceae appears to be flavone-rich. Of the 14 
flavone aglycones obtained, four were 6-oxygenated, found in 2E 
plants and 6-deoxygenated flavones were observed in 53 taxa. In 
thirteen plants, 6-deoxygenated flavones co-occurred with 6- 
oxygenated flavones and m five plants, they occurred with 
glycoflavones while 6-deoxygenated flavones co-occurred with 
proanthocyanidins in only one plant i.e. £Jy£raria cr&nata Vahl.

Flavones undoubtedly formed the predominant flavonoid 
pigment in this family.They are echioidin, apigenin, acacetin, 
71 —OMe luteolin, 3‘-0Me luteolin, 7,4‘-diOMe luteolin and 

7,3',41-triOMe luteolin. The 6-oxygenated flavones seen were 
scutel larein, 6-OMe scutel larein, 6-OH luteolin and 6-Olie 
luteolin.

Flavonols:
Flavonols were comparatively negligible in this family. They
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were observed in only 6 plants. These compounds were found 
entirely absent in both the subfamilies, Nelsonioideae and 
Thunbergioideas. The compounds located were quercetin,
kaempferol, myricetin, 3'-OMe quercetin and 7-OMe kaempferol. 
Quercetin and its methoxylated derivative (3‘-OMe quercetin) 
were found in 3 plants each. Both these compounds were co
occurring in Oiclipi-era vertri ci 11 ata , Kaempferol along with 
quercetin is seen in AJRated a zey/anj'ca whereas myricetin 
occurred along with quercetin in RungJa re pens .

G1vcof1avones :

Glycoflavones were found in tl'/> of the plants screened. The 
glycoflavones, identified include vitexin, isovitexin, 4'-OMe 
vitexin, 6-OMe vitexin and 7-QMe vitexin. Vitexin and isovitexin 
were the major compounds found in ten plants, whereas V-OMe 
vitexin was located in four plants. The rest of the two i.e. 6- 
OMe vitexin and 7-OMe vitexin were rare compounds found in one 
plant each. These compounds were found co-occurring with 
flavones and flavonols.

Proanthocvanidins :

The single occurrence of proanthocyanidms in the family 
was in SJytrarJa crenata belonging to the subfamily 
Ne1sonioideae.

Phenolic acids;

Of the 19 phenolic acids obtained, fourteen were benzoic 
acids and five, cinnamic acids. Benzoic acids include salicylic,
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p- OH benioic, ^pyrocatechuic, gentisic, protocatechuic, a- 
resorcylic, E-OH, 4-0CH3-benzoic, E-OH, 5-OCH3 benzoic, 
vanillic, syringic, 3-OH, 4-OCH3 benzoic, 3-OH, 5-OCHg benzoic, 

phloretic and melilotic acids and the five cinnamic acids were 

caffeic, tf-coumaric, p- coumaric, ferulic and sinapic acids. 

Vanillic and syringic acids were the two prominent benzoic acids 

which occurred in the family. They were found to be present in 

all the three subfamilies screened. />~QH Benzoic acid had more 

than 55% frequency of distribution, whereas gentisic and

melilotic acids were located in more than 30% of the plants

studied. Of the five cinnamic acids identified , fi~coumaric and
ferulic acids were present in £4% and E6% of the plants
respectively, showing major occurrences in the family. p~

Coumaric acid found to be present , only in the subfamily 
Acanthoideae. The rare phenolic acids of the family were o~ 

pyrocatechuic, E—OH, 5-OCH3 benzoic, 3-OH, S-OCi-kj benzoic, 

phloretic and sinapic acids.

Iridoids :

Aucubins were the iridoids located in three 

Stauragyne gJ utinasa^ BarJeria prionitris 

iJicjfoJii/s.

plants %-jz. 
and fican&ht/s

Alkaloids s

Alkaloids were detected in various parts of 19 plants . Both 
the subfamilies Nelsonioideae and Acanthoideae possessed them 

whereas Thunbergioideae were devoid of these compounds.
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Subfamily Nelsonioideae :

This subfamily was represented by four plants. They were 
£ 1ytraria crenata , Melsonia campestris , (Oelsoni a canescense 
and Staurogyne glutinosa . All the four plants contained 6- 
deoxygenated flavones. A glycoflavone, vitexin was located in 
£ 1ytraria crenata. 6-0xyflavones were found to be absent in this 

subfamily. Staurogyne glutinosa contained aucubins and Blytraria 
cranata contained proanthocyanidins. The later plant gave a 
positive test for alkaloids. High concentrations of alkaloids 
were found to be present in roots and leaves. No other plant 
from the subfamily Nelsonioideae showed the presence of 
alkaloids.

Subfamily Thunberaioideae :

The 6 species of the genus Thuntergia screened for their 
various chemical components were Thuntergia alata , Thuntergia 
coccinea , 7huntergia erecta , 7huntergia Laevis , 7 huntergia 
gran!if 1 ora and 7huntergia mysorensis . The flavonoids present 
were in the form of flavones and glycoflavones. The flavones 
present in three plants, 7buntergia alata , 7 .coceinea and 
7 .erecta were the derivatives of apigenin. The other three 
plants were devoid of flavones. 7huntergia alata and 7 .coccinea. 
were containing 41-OCH3 apigenin, whereas 7.erecta contained 7- 
OCH3 apigenin.

The glycof lavones present were vitexin and isovitexm 
located in 7.erecta , 7 .grand if lore , 7 .Laevis and 7 .mysorensis 
and were found to be absent in 7 .alata and 7.coceinea. These
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plants were devoid of flavonols or proanthocyamdins. Altogether 
8 phenolic acids were found to be distributed in Thunbergioideae. 
Gentisic acid and syringic acids were present in all the plants 

screened, while only 7 .Laevis showed the absence of syringic 
acid. ,0-OH Benzoic acid, ferulic and vanillic acids were found 
only in 7 .aJa£a and T.coccJnaa Protocatechuic acid was found to 
be absent in 7 .coccJnea only. 2-DH, 4-QCH3 Benzoic acid was 
found in T .grandiflora , 7 .coccinaa and 7 .mysoraneis whereas 
3-OH, 4-OCH3 benzoic acid was present in 7 .eracta and 
7 .mysaransis .

This taxon, the subfamily Thunbergioideae, do not possess 
the characteristic compounds of the Acanthaceae, i.e. the 6- 
oxyflavones, aucubins and proanthocyamdins and was thus 
distinct from the later.

Subfamily Acanthoideae :

Most of the tribes of the subfamily Acanthoideae is 
represented by at least one plant in the present study.' Among 
the 89 plants studied in the subfamily, 47 plants contained 6- 
deoxygenated flavones and 23 plants contained 6-oxygenabed 
flavones. Glycoflavones were found in 10 plants only. Six plants 
contained flavonols and 2 plants contained iridoids (mainly 
aucubins) and proanthocyamdins were found absent m 
Acanthoideae. The anthocyanidins were found present only in the 
tribe F'seuderanthemeae. In 10 plants, 6-deoxyflavones occurred 
together with 6-oxyflavones. Most of the plants with 6- 
deoxyf1avones and glycoflavones belonged to the tribes 
Hygrophileae, Acantheae, Odontoneminae and Andrographideae. The



two tribes, Acantheae and Odontoneminae, showed the co
occurrence of 6- deoxyflavones and flavonols in various plants, 
whereas the tribe Justicieae showed their co-occurrence in 
Adhatada zeylanica . 6-0;<yf lavones and glycoflavones co-occurred 
in different plants of the’ tribes Hygrophileae, Odontoneminae 
and Justicieae. Flavonols and glycoflavones occurred together in 

Adhatoda zeylanica of the tribe Justicieae. Thus, Adhatoda 
zeylanica contained 3 different types of compounds 6- 
deoxyflavones, glycoflavones and flavonols. Iridoids were found

Ico-occurring with 6-deo:<yflavones in Acanthus iJicifoJius, (tribe 
Acantheae) and with 6-oxyflavones in BarJeria prionitis (tribe 
Barlerieae >.

The phenolic acids were distributed abundantly in the 
subfamily Acanthoideae. The tribe Petalidieae did not show the 
presence of benzoic acids whereas tribe Trichanthereae did not 
contain cinnamic acids. The plants from the tribes Acantheae, 
Odontoneminae and Justicieae were containing the flavonols and 
phenolic acids together whereas glycoflavones co-occurred with 
phenolic acids in the tribes Hygrophileae, Acantheae, 
Andrographideae, Odontoneminae and Justicieae.

Of the 18 plants with alkaloids 4 were from the tribes 
Justicieae and Odontoneminae each, 3 were from the tribe 
Andrographideae, E were from Barlerieae and one each from the 
tribes Trichanthereae, Strobilantheae, Ruellieae, Acantheae and 
Asystasieae.

On the whole, the presence of i-deonyflavones, 6~

oxyflavones, glycoflavones,alkaloids and phenolic acids was more
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in this subfamily Acanthoideae. Tribes Ruellieae and Barlerieae 
were rich in 6-deo;<yflavones. In comparison to the other tribes 
of the subfamily Acanthoideae, Odontonemiae and Justicieae were ; 
rich in glycoflavones. More over, flavonols detected from these 
two tribes form a major part of their occurrence in the family 

Acanthaceae.

Tribe Trichanthereae :

Sanchezja nobiJis var. glaucophylJa was the sole
representative studied in this tribe. The plant possessed, a 
single flavonoid, 6-OMe scutellarein, a 6-os<ygenated flavone. It 
also contained vanillic acid and syringic acid but was devoid of 
cinnamic acids. Alkaloids were present in the plant but in very 
low concentrations. Iridoids, proanthocyamdins and saponins 
were found to be absent.

Tribe Hyqrophileae :

Three species of ffygrophiJa viz. ff .auricuJaba ,
ff .quadrivalvjs , ff .serpyJJi/m,, ftsberacanbha JongifoJia and one 
species of ffemJaffeJphJS i.e. ff.poJysperma , were studied in this
tribe. The plants showed all the 3 groups of flavonoids.
ffygropbiJa at/rJ cu Jaffa contained apig enin and acacetin,
ft .JongifoJza contained apigenin and vi te:< in and isovite;; 1 n
(glycof lavones) whereas ff .Qi/affrivalvis contained scutellarem 
and 6—OMe lutaohn (6—oxygenated f lavones) . In ff .serpyJJum , 
only one flavonoid compound was seen in the form of
scutellarein. ^QH Benzoic, gentisic, protocatechuic, S-OH, 4- 
OCH3 benzoic, vanillic, syringic, 3--0H, 4-OCW3 benzoic,
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melilotic, ^-coumaric, j-couraaric, ferulic and sinapic acids 
were the phenolic acids observed in these plants. The plants 
were devoid of flavonols, iridoids, saporuns and alkaloids.

Tribe Petalidieae :
This tribe was represented by the plant BetaJid j am 

barierjoidos. This plant showed the presence of single flavonoid 
type i.e. 6-o;-:ygenated flavone, in the farm of scutellarein, The 
plant was devoid of iridoids, alkaloids, saponins and phenolic 

acids.

Tribe Strobilantheae :

Cam's (1), Bantelbua (1), BoJdfusia (1), ®iIgiriantbus <8>, 
TbaJepaapaJei l>, tiemigrapbis <3> and SbrobiJartbbus <2) were the 
genera studied in this tribe. Of the 11 plants studied, 9 
contained 6—deoxyflavones and in four plants they were 
accompanied by 6-oxygenated flavones. Major 6-deoi-cyflavone found 
was acacetin whereas major 6~o;?yf lavone found was 6— OMe 

scutellarein. Carvia callosa and Tbalepaepala jxiocepbaJa did 
not contain 6-deonyf lavones but contained 6-o;;yf lavones. 
tVi / gi rianbbas warreensis contained alkaloids m a very low 
concentration and m the rest, of the members of the tribe, they 
were absent. Saponins and iridoids were found to be absent in 
this tribe. Caffeic acid which was otherwise absent in the tribe 
was noticed m biJgirianfbus warreensis . Similarly, <7~coumaric 
acid was found in StrobiJanbbus i\>igb&ianus . The plants were 
either devoid of cinnamic acids or when present, were 
represented by lesser components whereas benzoic acids were 
found to be very common in this tribe.
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Tribe Ruellxeae :

Daedal acantfn/s (1), Brantbemum (3) and
Ruellia (7) were -the three genera analyzed from this tribe. Of 
the twelve plants studied, nine contained fa-deoxyflavones and 
three fa-oxygenated flavones . All the three plants containing fa- 
oxygenated f lavones also possessed fa—deoxyflavones. Ruellia alba 
and R .tuberose were containing similar flavonoids except for the 
scutellarein derivatives i.e. R . alba contained fa—OMe
scutellarem and R. tuberose contained scutellarein. Brantbemum 
nervosum and £. purpurescence contained a single, similar 
flavonoid compound in the form of acacetin whereas Ruellia 
baiAeii and R . colorata contained two similar f'lavonoid compound 
in the form of apigenin and acacetin. £rantbemum roseum showed 
the rare compound 7,31 ,A-'-triOMe luteolin whereas £. roseum 
showing 7,4'—diQMe luteolin was the unique incidence in the 
tribe. None of these plants contained glycoflavones, flavonols, 

proanthocyanidins, iridoids or saponins. In its phenolic acid 
distribution, the tribe was rich in benzoic acids showing 

prominent occurrence of ^-OH Benzoic, vanillic, syringic and 
melilotic acids. Cinnamic acids were found in the form of p- 

coumaric acid and a single occurrence of o-coumaric acid.

‘ Tribe Barlerieae :

This tribe was represented by 13 plants belonging to three 
genera i.e. Barleria <8> ,• Lepidapatbis (3) and fiteuracantbus <£). 
Of these, seven contained fa-deoxygenated flavones. Alongwith 
acacetin, the major flavone, luteolin and 7-OMe luteolin were 
found present m Barleria cristate whereas apigenin and 31-OMe
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luteal m co-occurred in Lepidagathis band raensis Blatter. In 
B .prattensis , luteal in was present. In a single plant i.e. 
BarJeria strigosa var. terminalis , a single 6-deoxyflavone 
occurred in the form of 7,31,4'-triOMe luteolxn showing its 
unique occurrence in the tribe. Rest of the plants contained 
apigenin or acacetin. In Lepidagathis cristate and L. cuspidate 
they co-occurred with 6-oxygenated flavones. Apart from these 
two plants, 6-oxyflavones such as scutellarein or 6-OMe 
scutellarein were present in three more plants as major 
compounds. In dear acanthus sphaerostachyus , scutellarein and 6- 
OH luteal in co-occurred . Glycoflavones and flavonols were found 
to be absent in the tribe. Except for BarJeria prionitis , all 
the other plants did not show the presence of the iridoids. 
BarJeria prionitis also contained alkaloids in low concentration 
as compared to deuracanthus sphaerostachyus which contained 
higher concentration of alkaloids. The members of this tribe 
were also devoid of saponins. Benzoic acids were found to be 
present m all the plants screened. The prominent benzoic acids 
were p~ OH benzoic, vanillic, syringic and melilotic acids 
whereas protocatechuic, 2-OH, 4-OCB3 benzoic and 2-QH, 5-OCHg 
benzoic acids were rare in occurrence. Cinnamic acids were 
represented by both ortho- and para coumaric acids in seven 
plants of the tribe.

Tribe ftcantheae s
Of the three genera analyzed. Acanthus and Brossandra were 

represented by only a single species each, whereas SJepharis , 
the third genus was represented by five species. All these 
plants were lacking the 6-oxygenated flavones whereas 4 plants
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were found to have 6-deoxyflavones. Apigenin and acacetin were 
the major 6-deoxyflavones in the tribe. Along with these two 
compounds, 3 *-OMe luteolin was observed in Acanthus jJJcJfoJJus. 
This plant was found to contain iridoids also. In Blepharj's 
madaraspatensis , 7-OMe apigenin and 7-QMe luteolin co-occurred 
with vitexin and iso-vitexin, the glycoflavones. Unique
occurrence of the flavonol, 3'-OMe quercetin observed in 
BJepharJs mod JuglnifoJia . This plant showed the presence of 
alkaloids in low concentration. The tribe showed the presence of 
(0-QH benzoic, vanillic and syringic acids as major benzoic 
acids. Vanillic acid was not observed in BJepharJs repens where 
as syringic acid was found absent in B. asperrJma and 
B .linearifoJla The cinnamic acids identified were /r-coumaric 
acid in Acanthus iJicifolius and Crossandra unduJaefo/J a ; 
caffeic acid in BJepharJs mod 1uginifalia j ferulic acid in B. 
madaraspatensis and B. maJJuginifaJia and sinapic acid in 
Acanthus iJicifaJJus.

Tribe Aphelandreae :

ApheJ and ra tetragana was the sole representative studied in 
this tribe. This plant a single flavonoid acacetin . It also 
contained p-OH benzoic, vanillic, syringic and melilotic acids 
as benzoic acids co-occurring with ferulic acid which is a 
cinnamic acid. Iridoids, proanthocyanidins, saponins and 
alkaloids were found absent in the plant.

Tribe Andrographideae :

This tribe was represented by 6 plants. These plants showed
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two groups of flavonoids i.e. 6-deoxygenated flavones and 
g lycof lavones. The plant, / nd anessi eJ J a ecbioifes contained 
echioidin whereas Andrograpbis panicuJaba was having acacetin 
along with echioidin. Bremekam pi a nei1gberryensis contained 
apigenin and V-OMe vixetin. ff a pianbbod as verbid 1 Jar is was 
showing a single glycoflavone, 4-QMe vixetin. The 6-oxygenated 
flavones and flavanols were found absent in all the plants 
screened. Andrograpbis serpyJJifoJia and PnJogacanbbos 
bbassifJora showed negligible amount of flavonoids. The presence 
of alkaloids was also a prominent feature of the tribe with 
Andrograpbis panrcuJaba, Andrograpbis serpyJJifoJia and 
IndanessieJJa ecbioides containing them. Saponins and iridoids 
were not observed in this tribe. The phenolic acids of both the 
types i.e. benzoic acids and cinnamic acids were seen. In 
Andrograpbis serpyJJifoJia , Bremekaapia neiJgberryensis and 
PbJogacanbbus tbassif J ora they occurred together. The cinnamic 
acids were represented by ^-coumaric and ferulic acids. All the 
plants contained />-0H benzoic, vanillic and syringic acids as 
major benzoic acids along with others except in i/apJanbbodes 
verbiciJJaris where the syringic acid was found absent. Out of 
the total 99 plants screened phloretic acid was seen only in 
Bremekampia neiJgberryensis .

Tribe Asvstasieae s
Three species of the genera Asysbasia were Screened in this 

tribe. None of the plants contained 6—oxygenated flavones, 
glycoflavones, flavanols, iridoids and saponins. The 6- 
deoxygenated flavones and phenolic acids were found to be 
present in the tribe. Asysbasia ganged a was containing
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apigenin, 7-OMe apigenirt and 3'-QMe luteolin whereas A. 
travancord a possessed acacetin. The tribe Asystasieae showed 
very few phenolic acids. A.gangetda showed gentisic, vanillic 
and syringic acids co-occurring with caffeic acid. A. 
travancorda showed only two benzoic acids i.e. />—OH Benzoic and 
vanillic acids and A. dad redJiana was having only vanillic acid. 

A. dadzeddd ana gave positive test for alkaloids.

Tribe Graptophvlleae :

This tribe is represented by two species of the genus 
GraptophyJdurn and a species of the genus Pacbystacbys . The 
flavonoids could not be identified in this tribe due to the 
trace amount of these compound in the plants. All the three 
plants showed both the types of phenolic acids. The genus 
Graptopbyddum showed the presence of genbisic, vanillic, 
syringic and melilotic acid while 6 . pjcti/m differed from the 
other two species, in having protocatechuic acid. The 
protocatechuic acid was replaced by benzoic acid in 
Pacbystacbys do tea. The cinnamic acids of genus Graptopbyddi/m 
was ,^-coumaric acid and in Pacbystacbys dc/tea they were was 
represented by caffeic and ferulic acids. The iridoids, 
alkaloids and saponins were found to be absent in the plants 
screened.

Tribe Pseuderanthemeae :
Of the four species of Pseuderantbemum screened, three 

contained 6-deoxyflavones. Acacetin was found to be present in 
P .atropurpi/reum van. vard egatum and P . retd codum whereas 
P.sdnoatom was found to have luteolin. But P .atroporporeum
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lacked any kind of flavonoids. These plants possessed 
anthocyanins such as cyanidin and delphinidin. All the plants 
contained both, benzoic and cinnamic acids. P .atropurpureum and 
P .atropurpureum var. variegatum contained /?-0H benzoic, 
vanillic, syringic and melilotic acids along with x?-couinaric and 
ferulic acids but later differed in having additional acids i.e. 
gentisic and protocatechuic acids. P .reticulum contained />-0H 
benzoic, protocatechuic, vanillic, syringic, ^-coumaric and 
ferulic acids whereas P.sinuatum had gentisic, vanillic, 
syringic and ferulic acids. Iridoids, saponins and alkaloids 

were found to be absent from this tribe.

Tribe Odontonemeae :
This tribe was represented by the genera DicJjptera <S), 

Pbinacantbus (S), Pungia <£>, Scholium (1) and Peristropbe (1>. 
This tribe showed all the four types of flavonoids i.e. 6- 
deoxygenated flavones, 6-oxygenated flavones, flavonols and 
glycoflavones. 6-OMe scutellarein and 6~oxyflavone were found to 
be present only m Pbinacantbus nasutus . The 6-deoxyflavone, 
acacetin, was noticed in DicJiptera roxburgbiana. Acacetin,
apigenin, 3'-0He luteolin and 7,4'-diQMe apigenin were the 
flavones of Scholium Iinneanum. This plant contained
glycoflavones, 7~-QMe vitexin, and 41-OMe vitexin. OicJjptera 
verticillata possessed quercetin and 3‘-OMe quercetin whereas 
Pungia repens contained quercetin and myricetin. But 
Pbinacantbus communis showed only 3'-01ie quercetin. Alkaloids 
were present in 5054 of the plants, screened in the tribe. 
Diciiptera rox burgbiana and Peristropbe bicalyculata showed low 
concentration of alkaloids as compared to Pungia pectinate and
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£ cbod d am Jdnneanam . The phenolic acids were found variously 
distributed in the tribe, showing acids as major benzoic acids 

and ferulic acid as major cinnamic acid.

Tribe Justicieae :

The genera studied in this tribe were AJbabotfa <1>* 
BeJoparona <2>, Jacobdnda <2> and Jusbicda <10>. These plants 
were showing various flavonoids, phenolic acids and alkaloids. 

Acacetin was seen in four plants i.e. AJbaboJa zeylandca , 
Jacobdnda boddviansds , Jasbicia mjcranbba and Jusbicda 
ganJarossa. The sole 6-oxyflavona, of' the tribe, 6-OMe 

scutellarein, was noticed in Jacobinda cornea , Jasbicia 
micranbha and Jasbicia glabra . AJbaborfa raydand ca was also 
found to have two different flavanols Kaempferol and quercetin 
along with the glycoflavone, vitexin. Jasbicia bebondca was 
another plant showing the presence of, a flavonol, 7-QMe 
kaempferol. Kaempferol and 7-OMe kaempferol were found only in 
this tribe of the family Acanthaceae. Jacobdnda boJivdansds is 
found to have 4‘-OMe vitexin as glycoflavone. AosbeJJuJarda 
Japondca contained 6-OMe vitexin but J. brangudbarensds showed 

the presence of vitexin and iso-vitexin. All the plants of the 
tribe screened showed abundant phenolic acids except Jasbicia 
neasdd and Jasbicia procumbens var.simplex which were lacking 
cinnamic acids. BosbeJIulard a Japondca and J . branguiberensis 
gave a positive test for alkaloids. Saponins, indoids and
proanthocyanidins were found to be absent from this tribe.
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CLADISTICS s
The cladogram in the form of Wagner tree is presented in 

Fig.l to 4 and the dendrogram derived from the cladogram is 
given m Fig.5. The 99 plants screened fall in to 4 groups. 
However, none of these groups fall into any taxon prescribed by 
the earlier taxonomists. A closer look on the tree reveals that 
a number of plants grouped in various taxa occupy the same 

clades. It is also true that some of the taxa which are 
considered closer lie in different branches. Since the detailed 
analysis of the tree would produce more questions from the 

traditional taxonomist it is not presented here.
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TABLE 3

Subfamily

Nelsonioideae

Elytraria 
crenata Vahl.

Nelsonia 
catpestris Br.

Nelsonia 

canescense 
(task.) Spreng.

Staurogyne
glutinosa

<untze.

Subfamily

Thunbergioideae

Thunbergia 
alata Bojer.

Thunbergia 
coccinea Hall.

Thunbergia
erecta
T.Anders.

Thunbergia 
laevis (fees.

Thunbergia
grandiflora
Roxb.

Thunbergia
raysorensis
T.Anders.

Subfamily

Acanthoideae

Tribe
Trichanthereae

Sanchez ia 
nobilis var. 
glaucophylla 
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Strobilanthus 
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22222212

: i : i : : : :
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a 8 a a a a a a IS* S S !
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%Andev.£. • : a a a a a

a a a a a a
a a a
a a a a a aa a a

a a a
a a a

a * •« a a
aaaaa a a a a a a a aa a a 2 a a aa a a 2 t 2
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prostrata Lamk.2 : 1 2 2 2 2 2 a • ■a a a a a S •

Ruellia • 
tuberosa Linn.

Tribe
Barleneae

Barleria 
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■
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sJusticia pucmiSa s : + + a ! aa 3
; Heyn&. a a aa a a ■ 1 3 11
lJusticia a a a 1 3 aa

:deccusta : 8 ■
ta i : : ! a•

aa 3
sJusticia a aa a ; a 3
sdiffusa a aa a 3 ! 3 8

a a• a ! : t ! : a

sJusticia a a + : : i fta
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TABLE A

sNaa® of Plants s I E s 3 4 5 : 6 s 7 8 s 9 sl0 sll t12 :13 14 s 15 816 17 818 819 5
• •

■ ■a t

sSubfamily :
sNelsoniodeae :

• a »

• aa •

• *a a

a a• a

a a a a a

■ a a a aa a a a a

a a a •a a • a a

a a a a aa a 8 a a

a

•a

a
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a

aa
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a•

a a a

a a aa a a

5 8 3
a t aa a a

sElytraria crenata s + *
a a

+ 5 S + 8 + 3 + 8 8 8
a
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a

3

a a a

8 3 + 8
iVahl. : : : s a a a a aa a a a a aa : a a aa a a

« •■ a : s a a a a aa a a a a aa 8 8 5 5 8
sNelsonia caapenstriss a aa a a * a aa • a a a aa 8 a a a

a a a

• •

sNelsonia canescertse s
• a a

a aa a

i a i a i

a a a a aft a a a a

•

3 5

a
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a a i

a a aa a a

sdaokJ spreng. s s a aa a 3 8 8 3 8 a aa a aa
3 S 8

■ *• a : i • a a a aa a ft a a a aa a 8 I 3 8

sStaurogyne : : + : s 3 + 3 5 3 8 a aa a f4
+ 8 + 3 8

sglutinosa Kuntze. : a aa a a a a a aft a a a a a a 3 8 8 3

i l •• a aa a a a a a *a a a a a 8 3 ; 3 5 8

sSubfamily s a aa a a a a ■ a• a a a a 8 3 aa a a aa a a

sThunbergioideae : a• a *a a • a a a aa a 8 a a a aa a aa 8 3 3

• •

■ •• a

*

:

a a

a aa a

a 1 1 a a 1» ■

a a a a *a a a a a

• ' a
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' a ,J1'

aa

a a a
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jThunbergia a lata s + +
+ : s 8 + 8 + 5 8 3 a aa a aa

8 + 8 8

:Bojer. j •• « aa a 8 3 3 8 8 a aa a
i 8 8

a a• a a aa a 8 3 3 8 8 a aa a aa 8

sThunbergia coccinea : a•
+•

: s +
8 + 8 + 8 8 8 S 1 •a

8 + 8

{Wall, s a a 3 8 3 5 3 8 8 a
a 8 3

! a• a i c a aa a a a « a a
a a a a a a a a 8 8
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+

+ : si 8 8 + 5 + 8 8 3 5 8 18 8

sT.Anders. : «• s : :
8 1 3 8 S 8 1 8 aa 1 8

: sis : s s : s : s s a \ a aa a aa a

sThunbergia ! \ : a
a

+
+ s s 3 I 8 8 5 3 8 3 3 • a

s' • laevis fees. s • a aa a 1 3 8 3 3 8
• « aa a aa a

* a• a •
• a a

a a a a a a aa a a a a 8 I 8 8 3 8

sThunbergia s a + + 3 3 + 8 8 + 3 3 3 3 3 8 a a

sgrandiflora Roxb. : a• a aa a a a a a aa a a a a a aa a a aa a

sThunbergia s
•

•• s +
a a

+ 3 3 +
8 3 5 3 3

8 5 + 3 + 3 8

8 8

a a

! a aa a

a a

smysorensis T.Anders.s a• ; a aa a : : i : : a a a 3 3

a aa asSubfamily ftcanthoideae. a
•• i

a a
a a
• a• a

3 8 3 8 8

3 5 8 :;

8 8 t

sTribe Trichanthereae: a"
•a

T-mi

3 8 * 3 3 8 5 3 3 1

t :

* : i
* aa
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aa * » a
• a ! 3 8 3 8 3

^m.glaucophylia. .
ta :

3 8 8 3 + 8 + 8 3 .
3 3 8 8 •
3 5:;.

8 1 8
• • a }
'* i : \

.'Tribe Hygrophileae s s
aa

s 8 8
3 3

3 8
3 3

3 1 t t i 
.* :

-—-J—— — ------- J»~™»-------- - 8 | 8 5 8
. + . 3+3+; ; r3 ^s' 7-t- —nrw

jpolysperma Nees.
! : j

• a

s :
:H\'grophila •

a

* * a : ;
s 1 * i t

sauriculata ffeyne, *
a

: a + •
! • «

3*3 + 8 | .

+ : 8 * • a
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Strobilanthus 
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sserpyllum T.Anders, s : : ifiiiiit**aitiilliit I

• *• « ssssi::::: : i :
sTnbe Petalidieae : • a• • s ::::::: i : aa aa

t •• *
sPetalidium :

• •
a ■• •
* •• a

asaaataBsa

• *••••#••« aiaaataaaa
atiaaaaaaaaaataaaBaa

aa
a

sbarlerioides Nees. s • •• a saaaiiaif* a
a

> *• a : : aaaataeaaaa • aaaaaaaaaa 3
sTribe Strobiiantheae: a •a a aaaaaiafff• ••••••iti 3

a •
■ *• a *t8BB*aaaa a

sSantelbua urens : + : i a a a 4. a a a a i l ■ •• a a * • a a a * T « i a 3
sBreraek. s • •• • iiiiitatti

aaffaaaaaaasiaaaaaaa
a t 1 1 1 1 i a a a a aa a i T « T t a a a a a

3

sGoldfusia ;
a a

+ ; s + + 3 ♦
sdalhousiana Naes- s • •• • • ••••«•••• aaaaaaaaaa aa
* *
* a • •• a it.tytitltt • •ftiaaaaaa
sHeeigraphis elegans : 

svar. crenata Clarke.:
+ s J

• •a b

s :
: i +

+ a a i X i 1 • a a a a aa a a * S * a a « a a a
aaaaaaaaaa • ••••*•••»

aa

sHemigraphis hirta : +
ftiiaaa tiii
: s : + : : : s : + : i

a
+

sT,Anders. s a •a • i ::::::: s : 3 3 3

■ —*&“*' • sHeaigraphi^latebrosa:
• •• •

+ : s
s s i I

a a i X • a a a a a aa i a * a a a a 3 a a

3

3
a

3 3
svar. heyneana Breaeki a •• « ::::::::::: a• ■ a
• •
• • • •

a • aaaaaaaaaaaaaaaaaaaa •a a a

sNilginanthus s + : s + a a a X * X b a a a • aa a i T | T | « i a a a + 3 i

swarreensis (Dalz) : B «
B • : : s : s : i : : i aa 3

sBreaek. :
• • aaaaaaaaaaBaaaaaaata i

a <
a B B t« •
tCsTTVlfl :

: s + + : : :+i+: : : :+: j a
seal lose- S ^eme-^ > :

a • : : : s : : : : : s aa
* •» • a *• • aaaaaaaaaa • aaaaaaaaa

! +

+

I 3

3 +

I

i : 
i :

CONTINUED,
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ribs Ruellieae » ••
—j

aa

! a i i
—t

a-
s '"“1 •

•a :
laedalacanthus 
nervosus T.Anders.

+ 4 4 4 !

S

4 1

a
i

a*
s

Dipteracanthus + 4 4 1 4
•
aa

latuius Var. 1 1 i J t a
•a

lba Bhandari. 1 ■• 1

aa s :
Kuet lid + ■• 4 ! a
k' !

aa

•a
aa

Eranthemuffi + 4 4 i aa
nervasuffig-/, I : a•

■ranthemjsi +
1

+ + 4 4 1 1
a
aa

purpurescenseN e££ •a
s 1 «• i t

Erantheam + + 4 4 4 4 : :

roseura Br. aa

luellia alba. •
4 4 4 3

1 : a
Ruellia baikiei i i a
Hoodr. i i

s I : 1 i
Ruellia colorata + 4 • 4 * i i
Hall. 7

3 1 ! aa
Ruellia patula Jacq. + 1 + 4 s 4 s !

1 a•
Ruellia prostrata + 4 : 4 * 4

Lamk. s ••

Ruellia tuberosa 
.inn.

+

1

4 + ! 4

:
Tribe Barlerieae.

s
aa

s

Barleria cristata -1- * 4 4 a
Linn.

s 8
Barleria + 4 4 4 4

grandiflora Dalz. :
i 1 I

Barleria Lawii + •• 4 + I J +
T.Anders. •• I s

i : •• i l
Barleria oiysorensis + 3 i 4 : 4 4 4
Roth. ■ ! ;

: ; | t
Barleria prattensis • + : + 4 i a
Sant. s i a »

a t • 1 • f •Barleria prionitis + 4 i ! + : 4 | 4 ! . : :
Linn. ; j : « 1 a• : :
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larleria strfgosa : s + : :
• • s S

: + ! + :
a a a a a a a• a a a a a a

a a a a I X a a

a
a

•a
illd. s s i : • »

• •
a a » a a a aa a a a a a a

a•

•
a • » »

Barleria strigosa : : + : : : : : +
a a a a a a aa a a a a a a

a
a

ar, terminalis : s : i a a a a a a a
a a a ^ * a

3 aa

Nees) Clarke. i : : : : i : aa

a a a »a • a a : s ! ::::::: a
a

Lepidagathis : : ; : : : : + + : s i t + : : J aa

andrraersis s : : • •
• a • * a * a a •a a a a a a

a
a

Blatter. ! : : :
i t
a •

a a a a a a
a a a a a a

aa

a a • •

Lepidagathis : s + : ;
t ■

! ; : + + : : : i : + : aa

nstata Willd. : : ; :
• «
■ a

:::::: l

* • * ■

Lepidagathis : : + ! :

• a

+ * : + : +

a a a a a a

+ s : : : + s :
a
a

cuspidata Nees. : s : :
a aa a a

a a a a a aa a > a a a
aa

a

Neuracanthus : : : :
1 3 3 + + : : : : + : : aa

sphaerostachyus : : : : • a
a »

a a a f a aa a « a a a
a
•

Dalz. : : : :
a a a
a a a

a a a a a a
a a a a a a

a
a

a a • •

Neuracanthus : : ; :

a a a

+ : s s + + s : s : + s :

a

a

tnnervius Might. : : : : : i :
i : : s : :

3

■ • • «

tnbe Acantheae. : : : i
a a *

; i :

a i a a a a

■ a a • a a
a a a a a a

a

aa

a a a a

: : : : a a a
a a a :::::: 3

Acanthus : s : ! +
+

! + : : : + + : : : : + : + : + 3

ilicifolius Linn, i : i s a a a
a a a

a a a a a a
a a a * a a a

: : : : i : i : 3 : t : : : 3

ilepharis asperriaa : s + : 5 + 5 J } + : : : : s :

Nees. : ! : :
: : : a a a a a aa a a a a a

a • » i ; : : : i : : i :

Blepharis : : + : : + i : : + a a a a a a

linearifalia Pers. : : : s : : t : i : : : : : 3
* * * a

Ilepharis : : : + s
a a a

: + 5 s +
a a a a a a

1 < a a a a a* a a a a a a
+

a

3
aadaraspatensis (LI : : : : a a a

a a a a a a a a a

Heyne, : : : i a a a

a a • a a a * a aa a a a a a

Blepharis 3 s + ; s
a a a

: : s + +33333: *
solluginifolia-Pe^,; : : s

• • * •

a a a a a a a a a

Blepharis repens s s : + + a a a
a a a

a a a a a a

+::::::
fath. : ! : s s : : a a a a a a

a a a a a a 3

Crossandra : s + 3 : : : s + 3 + 3 3 3 8 3 + 3 , 3
undulaefolia Salisb.i : : : a * a a a a a

a a a a a • a i 3

CONTINUED,



: Tribe flphelandreae

:Var. "Variegatuffl"

! :
■ i

■Aphulandra : : i : : t : ; ! ill 1 1 a 1 i 1 !•' i ! *. I *
:tetragona(J'ciM-)/'fcfl£; : : : :

:TribeAndroqraphideae: : : : :
• a

• i• * a « • a a > a 1• «»aa-.«a

;Andragraphis : : + : : : : ; + + 4*4 4 04 I 1

••pamculata Nees. s ; ! : : » *
• • 1 1 1 t > • • •• aaaaaaa

iAndrographis : : + : : : + • J * + ! « ! } ; + 2 ! :
iserpylhfolia Nees.s : ; : : • a *«•*■«**• t « < I t I i

tBremakanspia ; : + : : : +
• 1
; : +

a a » » a • i a

+:+:+:+: ! i : i +
sneilgherryensis : : : : : » i

a * i i i : ; : : : 1

:sree®, : i i ! I i : i i 1 :

:Kaplanthus : : + : : : : i + i :::::: i
iverhulldliiS Nees. : : : : : : : : : i : : : : i : i

ilndonessiella : : + : ! : » i
« •

<«>■•••«

X • J. a a a • a a a
i a

:echioides Sreem, : : i : : t a
* •

»*•**»** a

iPhlogacanthus : : : : :

• a

• *
a a

t i t i t i i i

:thassiflora tfees, • + • : + : + : : -f r ; j i : + i + : : ; +

: : ; : : : i t : : i : : ; : i i

:Tnbe ftsystasieae : : : i : i ; !

iAsystasia i : : : : : : + : : : : i : : : :

:t! .Izelliana Sant. : : : : : : t i : : : : : i : :

sfisystasia gangetici: : : : + : : : +

; j s j ; * s !

4 i t • a • a a i 4
1 a i a a a • a a '

a

•

:T.Anders. ; : : ; : > *
• • j ; j : i : • i

rAsyslasia : : + : ; : i : + i ;

stravancona Bedd. : : : : : • *
a a

a » a a a a t a aaaaataia* :

Hi lbe Graptophylieae: : t : :

a •

• l
a a

a *

:::::: t : : I

iGraptophyllura : : : : + : + : : + + : : i !+: + ! : i i :

:pictum iL) Nees. ' : : : j i : t i : : I : ; i i : i 1

iSraptophyllua : : s : + : i : i + + ; i ; : + t + ! ! ! !

ipictum Var. : ! i 1

tricolor". I ; : : : : i : : : : 1

■ i i < { •

iPacbystachys lutea. ; : + : : + : + : ! + + ; : : : : : t + i + s
: : aaaaatataaa«aaaiiaa !

iTribe : i : : ; i t !

Pseuderanlhecteae : : : : s a *
a t : : t ; i : : i i I

Pseuderanthemum : : + j : :

* 1
: ! + +: : i : :+: :

latropurpureum : : s : : a a a • a a a a i

iP.atropurpureum : i + : : + : r : : + + : : : : + : i s i ! + ! J

LOMTIHUED.,..
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i : » • j : j ! : * j ; : < i i
Pseudei anthenun * H : j * ! + i 1 : : : * : : * + :
reticulum •• : ; S : : s

PseurderantheiMjrn * + + + . i : ■
smuatum i • I I

Tribe Odontoneiseae ;
■

a

5
•

*
••
s

i
:
iDichptera 

roxburghiana Nees.

i
>

i * !

Dicliptera + :
verticillata : e t
christens. : i a s

Ecbolium linneanum 
Kurtz.

+ +
t

+ i 1

Peristrophe + +
«

* +
a

: + :
iicalycul.ata Noes. * l r i

t * I j I s

Ihinacanthus * » •f l + ;
coraotums Nees, :

i : ■ «
ihinacanthus nasutus + + + + + . + !
KlIYS.

I i :
iungia pectinata + + + a !
Nees, !

Rungia repens Nees. + + + * -f + +

• |
Tribe Justicieae » I 1

Adhatoda zeylanica •i t + i a .f « !
Medic. • • : ! !

i I » ; :
Beloperone guttata 
i Brandi.

+

*

i
«

:Beloperone violacea 1 i + + + + + i : a
iPlanch and Linden, i : : : : s : i : : i ••
j :

i

i

j

i

i

i
i
:

i

i
i

i

i

i

CONTINUED....
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; Jacob itua s
iboliviensis Woodr. ; t

a ••

•
a

aa

!Jacobinia,'CO*"ne«*. •
. NicA° Is- ,

«
«a

a

•a

a

<a

aa

:Justicia betomca : 
:Linn. :

« a

aa

iJusticia Wi eranib:
; T- Anaetrs. •

+
a

aa

a*

iJusticia deccusta, :
: Ro?si>. .

+ i + : *a
aa

iJusticia diffusa; :
* VJ t c|, t

+ s aa

aa

iJusticia gertdarussa : •• : + I s

« a

iJusticia glabra :
, Koe*7.
a •

a

+ !
••

a

+
aa

iJusticia ricesu :
iRamas. : •

•
aa

:Rostellularia i
:Japonica (L) Nees, :
• a

•

+ i +
•

aa

• a
iJusticia :
itranquiberensisLlviyj,:

t •• •
iJusticia trinsrvia : 
iVahl. s

+

•a

i

4 5

:

a

i

i

•a

£

i

a

:

a

4 l + aa : a aa a 1

s aa aa a i a aa a aa a« aa

a a a a
a a a a a

aa a : s a * a• a aa a aa

aa
a aa a t

+ : + « aa ■a 1 4 ! aa •
a
a i : aa aa S a•

aa a aa : aa «a aa

4 ! + + + * t aa 4 a
a
a

s a• aa aa : i
+ I + + i aa 4 t aa

i : aa 0a aa
aa t a

4 i 4 aa 1 aa •. 4 aa :
a• t •a aa i aa 5

i 4 ! 4 0
a

aa + 4 i a 4 aa s

m a : a ,* a a • a a

aa ■
a

aa
a a a

a 1
a

+ S + aa
+ aa » £ 4 :

a
a

aa
a
a

aa i aa a

4 i + a
a ! a

a i aa

aa aa I aa aa
i a

•

i a ; aa t i

: + ! + + i aa aa
a
•

i a « t aa

t a•
a a i aa

+ i 4 •a I + + i i 4 aa l

aa aa
a
a

i a a
a

i

aa aa i aa a 1 t

+ ! aa •a
aa 5 i :

I aa aa a• i a a aa i



-fa Me-
FLAVONOIDS :■

I) Echiaidin 
E) Apigenin
3) 4* - QMe apigenin
4>- 7 - OMe apigenin
5) 7,4' - diOMe apigenin
6) Luteal in v
7) 7 - OMe lutealin
8) 3' - OMe lutealin
9) 7,4' - diOMe lutealin

10) 7,3',4' - triOMe luteolin
II) Scutellarein

IE) 6 - OMe scutellarein
13) 6 - OH luteolin
14) 6 - OMe lutealin
15) Kaempferol
16) 7 - OMe Kaempferol
17) Quercetin

18) 3' - OMe quercetin
19) Myricetm
S0) Vitexin and isavitexin 
21) 4'- OMe vitexin 
SS) 6 - OMe vitexin 
S3) 7 - OMe vitexin 

24) Proanthocyanidins

86

S5) Aucubins
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PHENOLIC ACIDS s
1) Salicylic acid
e> p - OH Benzoic acid

3) 0 - Pyrocatechuic acid
4) Bent isic acid
5) Protocatechuic acid
6) cC — Resorcylic acid
7) 2 - OH, 4 - 0CH3 - Benzoic
8) 2 - OH, 5 - 0CH3 - Benzoic
9) Vanillic acid
10) Syringic acid
11) 3 - OH, 4 - 0CH3 - Benzoic
12) 3 - OH, 5 - OCHs - Benzoic
13) Phloretic acid
14) Melilotic acid
15) p - Coumaric acid
16) & - Couraaric acid
17) Caffeic acid
18) Ferulic acid

acid
acid

acid
acid

19) Sinapic acid
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Sr. Characters 
No.

Plesiomorphic 
State 

Score = 0
Apomorphic 

State 
Score =

1) Echioid in
2) Apigenin
3) 4‘ — OMe apigenin
4) 7 - OMe apigenin
5) 7,4' - diOMe apigenin
6) Luteolin
7) 7 - OMe luteolin
8) 3' - OMe luteolin
9) 7,4‘ — diOMe luteolin
10) 7,3',4' - triOMe 

luteal in
11) Scutellarein
12) 6 - OMe scutellarein
13) 6 - OH luteolin
14) 6 — OMe luteolin
15) Kaempferol
16) 7 - OMe Kaempferol
17) Quercetin
18) 3‘ - OMe quercetin
19) Myricetin
20) Vitexin and isovitexin
21) 4'— OMe vitexin
22) 6 - OMe vitexin
23) 7 - OMe vitexin
24) Proanthocyanidins

Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent

Absent
Absent
Absent
Absent
Present
Present
Present
Present
Present
Present
Present
Present
Present
Present
Absent

Present
Present
Present
Present
Present
Present
Present
Present
Present
Present

Present
Present
Present
Present
Absent
Absen b
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Present25) Aucubms
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26) Salicylic acid Present Absent

2?) p - OH Benzoic acid Present Absent

28) 0 - Pyrocatechuic acid Present Absent

29) Gentisic acid Present Absent

30) Protocatechuic acid Present Absent
31) <c - Resorcy1 ic acid Present Absent
32) 2 - OH, 4 - 0CH3 - Present Absent

Benzoic acid
33) 2 - OH, 5 - 0CH3 - Present Absent

Benzoic acid
34 ) Vani11 ic acid Present Absent
35) Syringic acid Present Absent
36) 3 - OH, 4 - 0CH3 - Present Absent

Benzoic acid
37) 3 - OH, 5 - 0CH3 - Present Absent

Benzoic acid
38) Phloretic acid Present Absent
39) Melilotic acid Present Absent
40) p - Coumaric acid Absent Present
4-1) D - Coumaric acid Absent Present
42) Caffeic acid Absent Present
43) Feral ic acid Absent Present
44) Sinap ic acid Absent Present
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TABLE - 5

''Tame of plants : R : L
a
aa

Subfamily Nelsoniode:
•a

a
aa
a

a*

Elytraria crenata : +++
•

! ++
£
aa

Vah1 . : NW aa

MNelsonia campenstris:
■
«■

a
aa
•

Nelsonia canescense : mm
aa

(Lamk) spreng. : ••
«

3
Staurogyne : aa 3
glutinosa Kuntze. : m

m aa

Subfamily : S
a

a

Thunbergioideae : m
m

ma

a

••

Thunbergia atttta s
»a
I

aa
aa

Bojer. s aa aa

*

Thunbergia coccinea : 3
aa

Wall : aa aa

Thunbergia erecta ;
a
am

a

iT.Anders. : m
m

aa

Thunbergia s
s
a

■ :iT laevis Nees. : m• ■a

Thunbergia :

&

aa

grand iflora Roxb. : aa a

Thunbergia : a 1mysorensis T.Anders.: aa

Subfamily Acanthoide:
w

Tribe Trichanthereae:
a
aa

Sanchezia nobilis :

3
aa

t +
var. g1aucophy1 la - :

Tribe Hygrophileae :
>
•a

-Ww fang; ft, fa Heef-: a
aa

Hemiadelphis : •a 3
polysperma Nees. : Na

Hygrophila t

euriculata Heyne ;

Hygrophila :
a
aa

quadrivalvis Nees. s aa
t 3

Hygrophila : a* *

serpyllum T.Anders. : ■a !

CONTINUED___
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Tribe Petalidieae

Petalidium 
barlerioidds Nees.
Tribe Strobilantheae

Santelbua urens s
Bremek. , :
sSoldfusia :
sdalhausianalf'j&kS- 5

sHemigraphis elegans 3 
:var. crenata Clarke.
Hemigraphis hirta 
T. Anders.
Hem i graph i^atebrosa 
var. heyneana Bremek
Nilgiridnthus 
warreensxs (Dais) 
Bremek.
Cctavroi '■ ■ r.: • : 
cal lo5a„8firevn6|^,

\Iqy, ;hle&-8-W- Sh&mek,

Strob11anthus 
scaber Nees.
Strobi1anthus 
wightianus Nees.
Thelepaepale 
i;:iocephala 
(Benth.) Bremek.

s

3

Tribe Ruellieae

:Daedalacanthus j
:nervosus T.Anders. :
sDxpteracanthus :
spatulus Var. 3

:alba Bhandari. 3

•* --- j :
:'lts77^i^bli^ - l; Amrfevs- •

sEranthemum :
:.ner vosum’^Y, s
sEranthemum ::purpurescensej4-6gS> :

3
3

3

3

3

CONTINUED....
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ranthemum M *• a

•oseura Br.
• m

Ruellia alba Jv&h) - J + +

Ruellia baikiei
Woodr. " "
Ruellia colorata « 0a a

<Jall.
m 0

Ruellia patula Jacq. ■ »■ 0
• a

Ruellia prostrata a a• »

Lamk. a aa *

Ruellia tuberosa
* m

: : ++

-inn. • •B II

Ttnbe Barlerieae. B •B B

Barleria cristata
B *• B
a m

_inn. • s
Bar 1er i a

a a
a ma a

grandiTlora Dal2. : :
Barleria Lawii

a a
a ma a

T.Anders. a a• a

Barleria mysorensis : :
Roth. a a

Barleria prattensis
a a

t !
Sant. a aa a

Barleria prion11is- s : +
Linn. m aa a

Barleria strgosa
WilId.
Barleria strigosa s a

var. terminal is • a» a

(Nees) Clarke. a aa a

Lepidagathis a aa a

bahdrraersis a aa a

Blatter. t :
Lepidagathis
cristata Willd. 5 :
Lepidagathis & :cuspidata Nees. a a

Neuracanthus : ; ++
sphaerostachyus : ;Dal2. a aa a
Neuracanthus : ttr 1, nervius Wight. a «

CONTINUED
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Kibe Acantheae.

Acanthus 
licifolius Lxnn.

Blepharis asperrima 
'Jees.

:
Blepharis 
inearifolia Pens.

Blepharis
madaraspatensis (L) 
ieyne.
Blepharis
moll ugmif alia fe-vg *

Blepharis repens 
Roth.

Crossandra 
undulaefolia Salisb.

Tribe Aphelandreae

Aphelandra 
CVaMJ Nefig-
Tribe Andrographidea

Andrographis
paniculata Nees. 3

3

3 ' 3
S I

Andrographis 
serpy 11 if ol xa

Bremekampia 
neilgherryensis 
sreem.

++ :

3

Haplanthus vertici1lafeis Wees.

Indonessiella 
echioides Sreem.

s +-»•+

Phlogacanthus : s s
thassiflora : 5 s

Tribe Asystasieae : : :

Asystasia 
dalzelliana Sant.

+++ ++

Asystasia gangeticq 
T.Anders.

CONTINUED
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:Asystasia 
stravancoria Bedd .
:Tribe Graptaphy1leae

sGraptophyllum 
spictum (L) Nees.
sGraptophyllum 
spictum Var. 
s"tricolor".
sPachystachys lutea.
iTr ibe
sPseuderanthemeae
:Pseuderanthemum 
:atropurpureum
:P.atropurpureum 
:Var. "Variegatum"
:Pseuderanthemum 
srsticulum
:Pseuderanthemum 
ssinuatum
s
:Tribe Odanton&neae
:Die 1iptera 
sroxburghiana Nees.
:Die 1iptera 
:vertici1 lata 
ichristens-
sEcbolium linneanum 
:Kurc .
• peris brophe 
sbicalyculata Nees.
sRhmscanthus s
: commun i s Nees.
:Rhmacanthus nasutus: Kuvz-*
sRungia pectmata 
:Nees.
sRungia repens Nees.

++

s +

i

3

++
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jTribe J'usticieae

Adhatoda seylanica s +++ 
Medic, «

m•

Beloperone guttata : 
Brand,,'; :

p|» It 

:

Belopenone violacea 5 
Planch and Linden, :

Jacobinia :
boliviensis Woodr. s

■

Jacobinia n0f^63» *
!Ni s' Ovo Is „ -
Justicia betonica : 
_ i nn. :

•■Justicia WMCYarrlKcj ! 
"T^ Atf($£zS, :
Justicia deccusta RdjJj;
Justicia diffusa ,W| )k|*

t
Justicia gendarussa : 
L {ty>9, :
Justicia glabra Ko£.Y).i

Justicia neesii :
Ramans« *

Rostellularia :
Japonica <L) Nees. s
Justicia :
tranquiberensis :

:

3

+++

Justicia trinervia 
Vah 1. i
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PLANTS I234.S

I a. J4S 67 3 9 /p ;/ ja/3 iifisli t’f tun 20 jo-23 I1)** S') S? W 3c -Si yj.SS3t)3*36S7£i 3?40#t $2

RNB.REP. 000000000S00001 10101 1 1 t 101 i 1000101001 i 100000 
3US.SIM. S0000000008000iilU110il0i00110ill0021100000
TW.MYS. 000000000000001 i 11101 i 1 101 1 10010110011100000
BRM.NLG. 010000000000001 1 1 It 101 1 10101 1 101100000100010 
RUE.PST. 00000000000000111111111101012111100111000080 
Tffl.SRA. 00000000000000111110111101110010110111100000 
ECB.LNM. 00001 0 00000008111110110101011111100111000000
ELY.CRE. 0110000000000011111 
STR.CAL. 0000000000000011111 
ERA.PUR. 0010000000000011111 
PHL.THS. 0000000000000011111 
GRP.PIC. 0000000000000011111 
RUE.PTU. 0000000000000011111 
RHN.CON. 0000000000000011101 
ABH.ZEY. 0010000000000001011 
BAR.PRN. 0000001800000011111 
STR.DYR. 0010000000010011111 
LEP.CSP. 0100000000100011111 
NRC.TRN. 0000000000000011111 
STR.MGT. 0000000010000011111 
THE.1XI, 0000000000010011111 
THN.ERC. 0000000000000011111 
HPL.VRT. 0000000000000011111 
THN.FRG. 000000000000001 1111 
GRP.TRC. 0000000000000011111 
PAC.LUT. 0000000000000011111 
PSD.VAR. 0010000000000011111 
PER.BIC. 0000000000000011111 
TOLALT. 0010000000000011111 
BEL.VIL. 0000800000000011111 
BAR.HYS. 0000000000000011111 
JUS.GLB. 0000000000010011111 
JUS. NEC. 0000000000000011111 
HYG.AUR. §110000000000011111 
BLP.ASP. 0000000000000011111 
BLP.LNR. 0000000000000011111 
DAE.NRV. 0000000000000011111 
APH.TRG. 0010000000000011111 
AND.SER. 0000000080000011111 
ERA.NRS. 001000000000001 1111 
IND.ECH. 1000000000000011111 
GAN.URN. 0001000000000011111 
RUE.CLR. 0110000000000011111 
PSD.ATR. 000000000000001 1111
GOL. DAL. 0010000000010011111
HEM. ELE. 0010000000010011111 
BCl.VRT. 0 0 0 0 0 0 0 0-0 0 0 0 0 0 1 1 0 0 1 
RNS.PCT. 0100000110000011111 
HEM.HIR. 0100000000000011111 
BAR.LUI. 0000000000000011111

0111000011010100111100001
1111101110011100111000000
1111101011011100111000000
1111101010011100111010010
1111101110011100111010000
1111101011111100111000000
1111101010011101111100010
0111101011111110011110000
1111101010111100111000000
1111100110011100111000000
1111101011101000111000000
1111101111101100111000000
1111100010111100111001000
1111101010111100111000000
1111101110011110011100000
1011101011111101111100000
0111101110011111111100000
1111101110111100111010000
1111101010011100111100110
1111101010011100111010010
1111100011011110111100010
1111101010011100111100010
1111101111111000111001000
1111101011111100111001000
1111101010111100111000010
1111101111101100111100000
0111101110110100111001000
1111101011101101111100000
1111101011101101111100000
1111101011101100111101000
1111101010111100111000010
1111101011011100111110000
1111101011111100111000000
1111101011111110011100000
1111101011111101111000000
1111101011111100111000000
1111101011111100111010010
1111101010011100111100010
1111101011011100111100000
1111101111111111111100000
1111101110001110011100000
1111101110011101111000010
1111101011111100111101000

ADI

16
1?
18
18
19
19
19
19
19
80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
81
81
81
81
81
81
81
81 ’ 
81 
81 
81 
81 
81 
81 
81 
81 
88 
88 
88 
88 
88 
88 
88 
88 
88 
88
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t 2. 3 4 5* & V & }< /2./3/4/T/6 i? HftlummSSb&Ah® i&l‘}&2l3‘lM'itf4S3&3V3$3tJ/ClriiZ&ity

BEL.GUT. 00000000000000111111111101111111100111100302 22
JAC.BOL. 00100000000000111111011101111111100111100000 22
JUS .BET. 00000000000000101111111101111111100111110000 22
JUS.DCS. 000000000000001111111111 0 1010111180111110010 22
JUS.DIF. 00000000000000111111111101011111100111100010 22
THN.COC. 00100000000000111111111101110110100111100010 22
JUS.TRB. 00000000000000111111111101011111100111010810 22
BLP.MBS. 00010010000000111110111101811110180111100010 22
BLP.NL6. 00000000000000111011111101011111100111100110 H2
JUS.TRH. 00000000000000111111 111101011111101111100000 22
ASY.DAL. 00000000000080111111111101111111101111100002 23
ASY.TRV. 00100 0 0 0000000111111111101011111101111108200 23
BflR.PRI. 00000000001000111111111111011110100111110000 23
BAR.STR. 01000000000000111111111101011111001111110000 23
DIP.PAT. 01000000000000111111111101011111110011110000 23
SAN.N08. 0 0 0 0 0 0 0 0 0 0 0 1 0011111111110111111110011110 0 0 0 0 23
DCL.RQX. 00100000000000111111111101111111100111100000 23
CRO.UND. 01000000000000111111111101011111100111110000 23
PSD.SIN. 00000100000000111111111101110111100111100010 23
8AR.GRD. 00000000001100111111111100111001101111101000 23
PSD.RET. 00100000000000111111111101011011100111110018 23
AND. PAN. 10100000000000111111111101011111100111100000 23
HYS.5ER. 00000000001000111111111101010011110011101011 23
NIL.WAR. 00100000000100111111111101011011100111100100 23
HEH.LAT. 00100000000000111111111101011111101111100000 23
JUS.GND. 00100000000000111111111101111011100111010010 23
BAR.TRM. 00000000010000111111111101011111101111100000 23
LEP.BND. 01000001000000111111111101111111100111000000 23
BAR.CRS. 00100110000000111111111101011111100111000000 23
fffiC.SPR. 00000000001010111111111101111111100111000000 23
RHN.RPN. 00000000000100111111111101110111100111010010 23
WG.GUD. 00000000001001111111111101010111100111010010 23
BLP.REP. 00110000000000111111111101110011110111100000 23
DIP.FRS. 00000000010000111111111101011111101111100000 £3
©I.POL. 00000000000000111111111101111111111111100000 BA
ERA.ROS. 00010000110100111111111101010111100111010000 24
JUS.CRN. 00100000000100111111111101011111100111010010 24
LEP.CRS. 00100000000100111111111101011111100111110000 24
ACN.ILC. 01100001000000111111111111110001100111010001 24
PET.BAR. 00000000001000111111111101111111111111100000 25
JAC.C0J^ 00000000000100111111111101111111111111100000 25
NEL.CAN. 00000100000000111111111101111111111111100000 25
ASY.GAN. 01010001000000111111111101110111100111100100 25
STR.SCA. 01100000000000111111111101111111111111100000 26
RUE.BAI. 01100000000000111111111101111111111111100000 26
STG.GLT.- 01100000000000111111111111110111101111000110 26
RUE.TUB. 01110000001000111111111101111011110011110000 26
RUE. ALB. 0111000000010011111111110111101 1110111110000 27
NEL.CAN. 01000101000000111111111101111111111111100000 27
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