
A PJ..LYNOLOGICAL- TJ"XON0MIC STUDY OF THl! G:h;NUS 

~YSTASIJ.. him 

SOME REL.s..TED 

A PkLYNOLOGI CAL STUDY OF 

UENERs.. IU THB It.CANTHitCEAE 

A Thes i s 

Submitted to 

School of Gr aduate Studies 

Addi s Ababa Unive r s i ty 

In Parti al Fulfillmen t 

of the Requ i rements f or the Uegree 

of Master of Sc i enc e in Biol ogy 

By 

Ensermu Kelbe~sa 

June 1982. 



,'\nnroved bv: 

Pinf . FedberP' 

'1r . ':e\~lre B.r- . 'f.',f"7.i?p,.er 
'Internal rX,-1riner 

"T . \'"1ha Pel av 
Chai:rnan 

hy 

'1-"1 ' / "I I I." ;. , . I · 

( 
) .. ~ 



ACKNO'HLEDCUl1:!NT8 

I would l i ke to extend my sincere thanks 0 Professor 0 l ov 

Hedberg for gu i ding my interest towards palynological s tudi es , 

f or sugges tin li the t opi c , for guidance and s upervi s i on and fo r 

spending his valuable time to check the manuscript. 1-1y s incer e 

thanks a lso go to Sue Bdwa r d6 , my advisor , for her va luabl e 

advice and for spendinc a gr eat deal of he r time in checking 

and ed iting the manuscript . 

My deep thanks are also due t o the follow i ng : Dr . Si wert 

Nilsson , Dr . Bhoj Raj , Lr . Joseph Praglows ki , Dr . Mats Thulin , 

Ato Mesfin Tades6c , ht o As f aw Bunde , l-1r . Ma ttias Iwar sson , ~r . 

Roge r Svenson , Hrs . Llizabeth Gr afst r om , Mrs . Marianne , Dr . Chr . 

Puf f , Ur . Ingtl Hedberg and all staf f member s of the Pa lynologi cal 

Laboratory of Stockholm and the Inst itute of Sys t ematic Botany of 

Uppsala fo r their ass i s tanc e . 

I am gr a t eful t o the di r ec t or s and a ll staff membe r s of the 

follow ing he rba r i a for sending me t he i r valuable s pec i mens t o 

Uppsala : Jardin Botani que de I ' Etate Bruxelles j Herba rium 

Universi tatis l'lorent inae I nst ituto Bot anic o , Florenze ; Swedish 

Natura l His t ory Museum , Botanical Sec tion , Stockhol m; the Botanical 

Museum of Copenhagen; the .ootanical Huse um of Uppsala ; the Royal 

Botanical Gar dens , Kew And Na tiona l Herba rium. Addis Aba ba . 

Financial ass i stance f or the thesis has been obta i ned f r om 

the Swedish kgency for Research Cooper a tion wi th Devel oping 

Countrics (ShHEC) through the Cthiopian Fl or a Pro j ec t fo r which 

both ore deeply ac knowledged . 



TABLL: OF COUTENTS 

PAGE 

ACKNOWLEDGEt1l:.l:T5 ••••••••••• . • •• • • •••• • • • • • •• • • •• 

ABSTH.hCT • • • • ••• • • • • •• • • ••• • ••• • ••• • •• •• ••• • ••• • • 

1 . I NTloIOlJUCTI ON. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 

2 . HAThlolI.A.L AND Hl:'l'HODS . • • • • • • • • • • • • • • • • • • • • • • • • • 5 

2 . 1 . Prepar ation o f Pollen sli d e s •• • • •••• • .•. • • 5 

2 . 1 . 1 . Ac e to l ys i s ..... . .. • ..•.••. . . • .•. • . ~ 5 

2 . 1 ~ 2 . Bl each ing ...... . ... . • • • • •••• • ••• •• • 6 

2 . 1 . 3 ~ Sl i de Vrepar o tion .. . . •••• • •• •• ••• • • 7 

2 . 1 . 4 . Mi crosc opi c In vesti ga t i on •• • • • •••• • 7 

2 . 1 . 5 . Pho tog r a phy ....... . .. . .. .. ... ... .. . 8 

2 . ? Pr~pft ra tion of ~ollen Gr a ins fo r 

Scannin g Elect r on Hicroscopy . ••.• • •• • •.••• • 8 

2 . 3 . Prepara t i on o f Vol l e n Gr a i n s f or 

Tra n s missi on El e c t r On Mi c roscopy •. • •••• ••• • • 9 

2 . 4 . Hate r ial f or Gr oss Mor pholog i c a l 

S t ud i e o .•. . • ............... . .••• • • • • •• • ••• • 11 

3 . RESULT AND DI SCUSSION . . ....... . ... . ... . .. ..... 12 

3 . 1 . Exa mples of Pollen Nor phologi ca l 

Va ria tion in the Acantha ceae ••• ••••.••• ••• 12 

3 . 1 . 1 . Des c r ipt i on o f Polle n Gr ains • •• ••• • 12 

3 . 2 . 2 . Key t o the Spec i e s Baeed on 

Pol l en Charac t e r s .... • •• • ••••• • • •• • 18 

3 . 3 . 3 . Di s c us s i on o f Pollen Morphol og i ca l 

Feature s . • • • .. . .. .• •.••• • ••••• • •• • • 20 



PAGE 

3 . 2 . Pollen Morphologi cal Va riat ion in 

As ys tosin Blume • • •• ••..•••••••••••••••. • • ••••• 23 

3 . 2 . 1 . Desc ri ption of Pollen Gr a ins ••••••••••• 23 

3 . 2 . 2 . Key to the Species of As yetna i a 

Buaud on Pollen Charac t e r s ••. •• .• ••••• 29 

3 . 2 . 3 . Di scusD i on of Pol l en 

~!orphological Featur es • • •• ••••••••• • •• 31 

3 . 3 . Pollen ~lorphology in Asystas i a ga nget ica 

( L. ) T . Ande r s . s . l • •... ....••••. •• • • ••• ••••••• 34 

3. 4 . Variation in Gene r a l Mo r phol ogy of 

~ . sungetica (L. ) T. Anders . .• ••• •• ..• •••••••. • 38 

4 . TAXONL!1IC CONCLUSI ON ... • •...• •.• • •• •• . •• .••••••• •• 43 

5 . SYNOPSIS OJ.' TH1:. TAXA TREhTI.:lJ 

Jl.ND '1'H).; SJJl:Cnu.:NS SLEN ••••••• • ••• •• • • • •••••• •• •••• 45 

6. Hl!:FJo~}'(BNCLS ... ........ . ....................... . ...... . 80 



LIS'l' OF T"BLES 

TABLB (S ) 1A & 1B. Meosure me nts of Pollen 

Horphologi cal Char acter s fr om 

PAGE 

Fiv~ Gene r a o f Acanthaceae • • ••••••••• 68 

2A & 2B. Measurements of Pollen 

~lorph olog1c al Cha r acter s 

fr om lhne Spe ci es of 

As ys t usia Blume • • ••••••• • • • •• • • • • • •• 70 

3A. Mea s urements of Pollen 

Horphol ogi cal Charocter s 

fro!:! 'l'vJe l V E: Spec i mens of 

h . gunp;etica 6ubsp . ganse t i ca • •••• • • 72 

3B. Heaurements o f Pollen 

Morphol ogi cal Char acte r s from 44 

Specimens of ~ . piunge tic9 aubsp . 

mi cr UD tha . • • . • • • • • • • • • • • • • • • • • • • • • •• 73 

ItA . ~1 easureClents o f Gr oss Mor phol ogi cal 

Char acte rs fr om 28 Specimens of 

~. gangetica subsp . ganget ic a ••••••• 75 

ItB . Measurements of Gr Oss 

Mor phologi cal Char acter s f r om 

68 Specimens of A. gange t i ca 

s ubsp •. mic r un tho. •• •• •• ' .' • • • • • • • • • • •• 77 



LIST O~' n GUHBS 

Figure(s) 1 . Light. ~1icroscope Photogr a phs of Gr a ptophyllum 

pic tum Griff. 

2 . Light ~li c roscope Photogr£tph s llnd 5ca nnin g 

Electr on Microscope Microgr a ph of 

Jacobin~R glaziovii Hi e rn . 

3 . Light Microscope ~hotographB a nd Sca nning 

Elet r on M.icroscope Hicrogr aph of Justic i a 

pine;u i or C. B. Cl. 

4 . Light Mic roscope Photogrllphs of ~. s chimper i 

(Hochst . ) Dandy (;, _8) and Scann ing El e c t r on 
~ .. . 

Microscope Mi c rogrAph of ~. trinerva Yahl (C) . 

5. Li eh t Mic roscope Photogr aphs of Hackaya bella 

Ha rv . (J. ...c ) and SCfLnning Ele c tron Microscope 

Mic r ogr aph of StY8SDSi a s p . n ov . CD) . 

6 . Li ght Mic roscope Ph ot ogr aphs of k s ya t asia 

c ulycint.:. . Nees . 

7. Scanning ~lectron Microsc ope Mi c r ogr aph 

(I. ) a nd Light Microscope Photogr aph (B) of 

A. chnroia n S . Moore . 

8. Sca nning Elec tron ~Iicrosc ope Microgr a ph ( .A) 

and l i ght Mi croscope Pho tographs (B_C) of 

J .. drnke brockrnani i Turrill . 



F'i gure(a) 9 ., Light ~Iic roscope Photographs of ~. macrocarpa 

llees . 

10. Light ~croscope Photographs (A_B) and Scanning 

Blec tron Microscope i"l i crogr aph (C) of 

~. op positiflor~ Sremek . 

11 - 14 1 Scanninl~ Electr on ~Ii c ro scope t1 i cr ogr aphs 

(Fig . 11 A- D and Fig . 13 J..) , Li ght Microscope 

Photographs ( Fi g . 12 A- C and Fig . 13 B'D) and 

Trans mi ssion lr.:lectron Hi croscope PhotoGr l'l.pha 

(F i g . 14) of !. gangetica (L . ) T. Anders . s . l . 

15 . Scanning Blec tron Micros cope Microgr aphs of 

the seeds of b. ganget i ca s ubsp . ganse t i ca (A) 

and A. ganget i ca s ubs p . mi crantha (D) . 

16- 2 3 . Histogr a ms and Sc a tter Di agr ams of Gross 

~torph ologic al Char ac ters of ! . gangeti ca a . l . 

24. Hap Showing Kn o~l Geogr aph ical Distri but i on of 

~ . gangetica (L. ) T. Ander s . s . l . 



JiBSTRJ,.CT 

The pollen morphology of ni neteen s pec i es of Acanthaceae : 

nine of A5ystne ia and ten of five other genera ha ve been 

inves tigated usinG l i ght and/o r electron mic roscope s . The 

five gener a Gr a p tophyllurn , Jacobini a , Jus t i c i a , Ma ckays and 

~~~ cun be sepa r ated fr om eac h other by the number and 

characte r of a pertur es , exine st r at ifi cat i on and/or by the natur e 

of the " trem" a r ea". The study has r evealed tha t the pollen gr ains 

o f the ge nus H6yst ns i a a r e th r ee - pora te and the surfaces a r e pro­

vi ded with nine colpo id streaks . The se xine i s smooth . The 

spec i es can be separ ated from each other by the di ffe rence i n the 

pr omine nce of the colpoi d s treaks and by the nature of t he sexi ­

nUQue region a r ound the por e . 

A detailed study of the pa n- t r opi ca l spec i es ~. gangetica 

(L . ) T . hnders . has r esulted in its s ubdivis i on into two geo­

gr aphic a l s ubspec i es on the bas i s of corolla and s tyle and s t i gma 

l engths . It i s also s uppor ted by pol l en s i ze and seed morphol ogy . 

The subspec i es with long coroll a a nd s tyle and s tigma i s des i gna t ed 

as subs p . gpnget ica and the one with shor t corol la and style and 

sti gma 6ubsp . mic r antha . The distribution of both taxa i s 

i llustr ated . 



INTRODTJCTION 

Ear ly studies of acanthaceous pollen were made by Bischoff , 

Fritzsch and Von tlohl , but the taxonomic value of pol len cha r acter s 

in the class ification of the family was first pointed out by 

Rndl ko fer (Long , 1970) . Lindau (1895 , 1897) classi fied the family 

Acnnthaceae mainly on the basis of p'olle 0 morphologi cal character s . 

Recent ly many investigators have ma de contributi ons t o pollen 

morpholog i cal s t ud, i es in the f amily . Bhaduri (1941f) studi ed thirty 

spec i es of hc nnthaceae and r eported that dimor phism in s i ze and 

shape have been found a definite char ac t er of t he pollen gr a i n s 

of many of the s pec i es . 

Campo (1955) made a detailed study of the pollen gr a ins of 

Er anthemum ne rvosum H. Dr . }(aj (1961 , 1965 , 1973) inves ti gat ed 

the pollen gr oins of 260 , 2 and 14} spec i es of ilcanthaceae . 

r espec tively . 

Shar mH and Vi sh nu- Mittre (1963) exa mi ned the pollen mor­

phology of e l e ven spec i es of ~canthaceae i e i gh t of Eranthemum and 

three of Pse ude r anthemum . Tht.'y distinguished f our pollen types 

bascd on apcrture a nd exine pattern and concluded that both genera 

are eurypalynous . 

Vishnu- Hi ttre and Gupta (1966) investigated the pollen 

morphol ogy of se ver al spec i es of S trobilnnthes . They divi ded 

a l l the spec i es into two gr oups based on the apertures : por a t e 
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and co!porah types . They furth f;: r distingui5hed two major 

types of poll n groins based on exine pattern : the banded and 

the spi nulo8c types . 

Potr1ell~ (1968) studied the pollen mo r phol ogy of the 

genera of l. rgc ntin e J..canthnceae . He invest i gated the pollen 

gr a ins of thirty species i n fi ft een genera and concluded that 

it i s possi ble to separate the gene r a on the busis of pollen 

ehuracto risticB except the gene r a Justicin and JacobinLa which 

can be Geparated from t he r es t but not f r om one anothor . 

n31ch and Huang (1974) dealt with the gener a l morphol ogy , 

vegetative and floral anatomy , palynology and geogr aphica l dis­

tri bution of thirty f our s pecies of Taiwan Kcanthaceae belongin8 

to twenty gene r a . They established ten pollen types based on 

the ape rture and exine st r ati fic a ti on . 

nodus and Sonokho (1974) s tudi ed the pollcn morph ology of 

e i ght ~pec icG of Hygr ophila . Brummitt at nl . (1980) di s ­

covered pollen grains r e fer a ble to Cr osGandr n otenostnchya 

which a r e 80 e xc ep tional in s i ze and shape that the y r.r ('u!1cng the 

most remarkable ever reported in the plant kingdom (52Ox19 ,... o) . 

Apart from the stud ies on pollen gr a ins of onc spec i es of 

hsystosia Blume by Bhaduri , ten by Raj and three by Chaubnl in 

the works quoted above , the pollen grains of many spec i es of 

tha t genua have not been inves tiga ted . 
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The genus hsystasia was es t ablished by Blume (1826 ) 

on ma teri al fro~ Java an d the type spec i e s i s ~. ne morum Nccs 

( A- intrusa Blume) . Accordins to Long (1970) forty spec i e s of 

Asys t us i u Blume have been desc ribed , chi efly from t r opi ca l 

Africa , Asia a n d the Bast Indica . In addi ti on to these , 

Brummitt and Chisumpu (1978) described two new spec i es of 

the genus from Ma l awi and Zambia . 

The generic name i s deri ved probably from the Gr eek word 

usystntos meaning not holding toge the r , i n r efe r enc e to the 

wi de- s preading valves of the dehisced capsules (Long , 1970) . 

Linnae us (1759) es t a bl i shed Jus t i c i a ganget ica on ma teri a ls 

from Ind i a . The spec ifi c e pithet alludes to the type l ocal i ty , 

the Ganges River . 

Necs (1832) desc ribed hsys t as i u c or omandel i ana on mate ria l 

from Cor omandel , Indi a . He included three va r i et i es base d on 

th<:: degJ' ce of ha iriness of the stem and l eaves . Further more , 

Nees (1847) des cribed se ven v[lrieties of fl - coromandeliana 

Neea ba s ed ~ainly on the ha iriness of the stems and l eaves 

exc ept hi s vari e ty alpha " t:l i cranthu which di ffe r f r om the 

r es t by its bigger leaves a n d froe the va r i e ty alpha by its 

co~'ollu " nd capsule " h1ch nrc h ulf t h e {:I i z. o o f t h otltj o f 

va rie ty a lpha . 
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)illny other taxo of the gcnuc Acyntao i a Blumo hn v (. also 

been dC(;CTlbod by flees , but l'I.Obt of thel:! a Tu noO' doo1gnllt ed 

ao uynonymo of tt . c oror:lUndeliuna NeeG ( J..nderoon , ,864 i Bake r , 

1877 ; Clu rku in Hooker 1884- 1885 , Clark~ in Thioelton- Dycr , 

1899-1900, '901 - 1912; Cufodontio 1959-1 966 . Hiern , 1900; 

Hutchinoon lind Dulziel , 1963 ; Schuartz , 1939) . Honover , the 

dOBc ripti on of b, . guatcrna NeeD doos not agree \/ith t hat ot 

h... coromuncltlliana tl~eG , particularly re garding the hngth of 

calyx . In S. quaternn , Nees states that "tho cor olla tube 10 

liD long o.n the culyx" , 'Whe r eas in a ll epoc i mcns of Ii- £E.!:2-

mandelinnn investiga t ed the length of the calyx i s never equal 

t o thut of the cor olla tube . 

Klo t zDch (1862) ueGc ribed e i ght spoc i eD of As ys t ae i a Blume 

on mut<lriol.s frorn Mozacbique and i to nei6hbouring i Bl ands . A1.1 

of then huvo been found t o bu s ynonymf.; of !!. cor ooande l i ana 

NeeG (Clarke in Thi se lton-Dyer , 1899- 1900) . Andorson (1864) 

tranBf~ rrod JUBt icia gangeticn L. (cAeye t ae i a coromandeli ana 

Neeo) to h . gunget ico (L . ) T. hnders . 

The chromoDooe nuehars of ~. ganset i ca (L . ) T. Andor s . 

ha ve bf:ten counted by 8t::veral \lorke r s (Nc.r1nnan , 1951 ; Gr ant , 

1955; Kaur , 1965 ; Ua , 1966 ; "langenot and ~langcnot , 1970, 

Fornondeo ond Fr~ca , 1975) and their find i ngs lndica t o the 

Occurenco of polyploidy in the speci es . 
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2 , ~v,.TBR IJ.L hlHJ HLTHODS 

This s tudy is based on he rbarium materia l obtained on l oan 

from the following herbaria : BM , C, ETH , FI t K, 5 , and UPS 

(abbre viations according t o Holmgren and Keukan , 1974) . Th e 

pollen grains of nin~ teen spec i es of Acanthaceae : nine of 

• a s ys tusia Blu~o and . en spec ies of f i ve other genera ha ve been 

i nvestigAted . }'urthermore . the pa n- tropical speci es !!. ga.nget i ca 

(L. ) T . J,ndeTs . B . l . has bee n r evised on the bus i s of pollen and 

gr OGS morphololJicnl chnr llcters . 

2 . 1 . PR~P/.Rrt1'I()N 0,' POLLEN URI. INS FOR LIGHT HICROSCOPY 

2 . 1 . ~ . nceto!ys i s ! 

Flowers pnd/or buds were collec ted from herba r ium 

ma t eriAl . These we r e placed in a dilute solut i on of 

wetting agent for a few minutes . Anthers were picked 

out under a di ssectin g mic roscope and pla ced in 

c entrifuge tubes . The anthers were crushed with 8 

gl ass r od and about f ive millilitres of g18ci~1 acetic 

ac i d v,o as added and the mixtu r e was c ntri!uged . Aft e r 

decanting , an acetolys i s mi xture (nine parts of gl acial 

acetic anhydride and one part of concentr ated s ulphuric 

acid) was added drop by dr op st i rring the mixturo with 

8 glass rod . The mixture was then heated to about 

950C in a copper pl ate st irring frequen tly , an t i l 
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the colour o f the mixture changed to yellow . 

Aftur centrifuging , thu solution was decanted and 

five mi llilitr e3 of dist illed wate r was adde d to 

the sed ime n t which \'IUS \/Dshed thoroughly UOi11 8 a 

mixer . The mixtu r e ~DB filtered t wice through 

n mesh of brass n~ t a nd th ~n cen t r ifuged . 

2 . 1 . 2 . Bloaching : \'Jhe n pollen gr ains of Asystas i a 

Blume were h&~ tcd to more than 95°C , tho mi xture 

chanced to brown and the pollen darkened . This 

r equired dividing the sedi ment : half of the 

sediment WDS tak~n for chlor ina ti on to bleach 

the poll~n gr ains for e xine studies and the othe r 

half was pl aced in a f~w dr ops of 5~ glyc e rine 

for size studies . 

To bleach the da rkened pollen gr a i ns , f i ve 

millilitres of glacial ace tic a cid , one to two drops 

o f sod ium chlorate solution and t wo or t hree drops 

of conc entrated hydrochloric ac id were added and 

the mixture sti rred . The mixture was then cen­

trifuged llnd decanted . The sodiment was washed 

twice using disti lled wate r , centrifuged and 

decunted . The chlorinated and unchlorinuted pollen 

gr ains were mixed . h bout twelve drops of 5~ 

glyce rine we r e added and the mixtu r e allowed to 

I 



2 . 1 . 3. 

- 7 -

stAnd f or !ift~en cinutes . The mixture was 

centrifuged and decanted . The centrifug tube 

contuin ing the sediment WaG allowed to s t and ups i de , 
down on a filt e r paper for two hours t o remove the 

glycerine befor e s lides we r e made . 

Slide Prepa r a tion 

Glycerine' jelly was cut int o 8 number of pin-

head oi?cd c ube s . h pin- head s i zed cube was taken 

on a clean needle ! the pollen material wa B touched 

with the jelly cube and t r ans f e rrod t o a clean 

l a belled sli de . The sli de W88 wa r med 80 tha t the 

jelly celted a nd the mel ted j olly was s tirred with 

th~ same needl e used t o pi ck up the sampl e to avo i d 

contacinnt i on . The j elly W88 then rewarme d and 8 

circula r cove r glass woe place d on the pollen materi al 

a nd seal ed off with para f f in , molt ing point about 

2 . 1 . 4 . ~icroscopic Investigation 

Mic rosc opic investigation s we r e carr i ed out 

using Opt i c Leitz _'e tzlor for moe t sp8cioens of 

hAyetasi a gangetica (L. ) T. Andere . and OlyQPuS BH 

for othpr.s . ~Jl meal:mrements we r e made using oi l 

im~ersion an d ocular micromete r . The measuremspte 

we r e taken as the ave r age of t en ( r a r e ly l css) 
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ncetolyzed and unc h!orinllt ed pollen gr ains . fiB 

noted by Erd t~an (1969) th~ chlorina t od pollen 

grains s hould not be used f or s i ze measur ements 

because they swell in bleaching . Those wer e u sed 

to study t he exine s trat i ficat i on . 

2 . 1 . 5 . Photogrllphy 

I,ll photogr aph s we r e t a ke n wi th oil imme r s i on 

using Carl Ze i ss and Olympus photomicrographic 

cornorus . Sl ides made during the study a r e kept in 

the Pulynologi cal La bor a tory o f the National 

He rba rium , Add i s J..baba Unive r s i ty 'Ni th dupli c a t es 

in the Palynologi ca l Laboratory of the Swed i sh 

Natur al His t ory ~use um , Stockholm . 

2 . 2 . P}tEPJ.,ld .. TION OF POLLEN GR/.INS FOR SCJ.NNING ELECTRON 

MICROSCOPY 

Pollen grains were acetolyzed as Abo ve . l i fter a c o tolys i s I 

the sed iment was wfished t~ice us ing di st i lled wa te r , centri ­

fuged and decante d . The poll en mater i a l was then kept in 30 , 

50 , 80 , 95 and 100 pe r cent a cetone for fif t een minutes in 

each concentration . The pollen materi a l was allowed to stand 

in 100 pe r cent acetone or it was directly transf e rred t o a 

clean bronze c ube (stub ) using mieropipettes unde r a dis6ec t~ng 

micriscope . The pollen oate riAl was then s pread ove r the 
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s urface of the s~ub and then kept in a dua l free area or 

the stub with the poll&n gr a ins WBS coo t ed with gold in 

Goal Fine Coat nnd the pollen gr a ins we r e ana lyzed and 

scanned with Geol JSM- 25S II Scnnnin g Electron M1c roBcopc . 

2 .. 3 . PRBPJ.1<jI.TI()N OF POLLEN GHhINS FOR TR .. NSfolI S::'ION ELECTRON 

MIC~ObCOP Y 

hn lho r s we r e r emoved under 8 diBsocting microscope us ing 

f or ceps ond plncc d in via l s . TI.O ( solution of 1 per c e n t 

tonic acid and 2 pe r cent glut a r a l dehyde in O. 1M phospha t e 

buffe r Sx:reneen of pH 7 . 4 ) W8S added a nd the mixture was 

a llowed to s tand for two hours . The poll~n ma te ria l was thon 

dehydrhtod ua in g acetone of 30 , 50 , 70 , 95 ond 100 pe r cen t , 

ollowing fo r fiftee n minu tes in each concen t r at ion . Aftor 

f our Ch{tn gC6 of 100 per cent ac e t one , the pollen ma t eri al wss 

placed in 1 : 2 r a tio Spurr : ace tone and allowed to s t and for 

tw o hours . 'l'hc pollen lilBte rial was then trans f errod to a 

conc~ ntroted Spurr and allowed to s t and fo r twelve hours . 

hfter r epl ac ing the old Spurr with a froshly made Spurr , the 

poll~n material and the Spurr was transferr ed t o a soall 

embedd ing ca ps ule and pl aced in an oven ( 70 °C) tor fi ve 

hours , checkin g the hardness of the capsule and Spurr Dt 

inte rvals . 
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hfle r the capsule a tta ined pr ope r hardness , i t was 

cut Itmgthwioo a nd thE: Spurr wi th the pol len mate rial wae 

r emo vt::d . Th~ ll1atcriul was then fix ed in 0. ho l de r un de r a 

binocular mic roscope a nd trimmed into a pyra mid t o expose 

the pollen bt!l1ring pa rt of the an t her for c utting _ 

I.fter cle~tning the knife with p i th ti sBue , i t was 

mounted in 0 hol de r in a sli gh tly c urved pos i t i on i n a 

tro ug h . ~'he t r ough was filled to the brim with wate r and 

fixed to the microtome (Ultratomc Model 4801 h main unit and 

model 4802 h Control Unit) . The obj ect holde r was screwed 

in plnce a n d the pyrami d wss a djusted . Th~ scr e ws controlling 

the opeed nnd thickness o f t he section s we r e ad j us t ed and a 

fin ul adjuBtoent f o r sec tioning wos made unde r 8 bi nocula r 

mi c r oscope . 

l'he pyrnmi d was brought to the l e ve l o f the knife . The 

trouBh hold in g the knife WRS fill ed with di s ti l l ed wa t er to 

the brim us ing a s yringe a nd the mot or was s t a rte d. Afte r 

eno~ 'h sec tions were mad~ , the motor was s topped . The 

sect i ons in ribbon we r e separ ated with a ha ir i nserted in 

a tooth- pi ck nnd collected on gri ds of coppe r . 

Urany l ace t a t e sol u t i on was trans ferr ed to a small 

plas tic beakor us ing a pipet t e . The sec tions were placed 

in the beaker , cove r ed with a dark cloth and a llowed to 

stnnd for fifte en minutes . J.,.!ter rins ing the l5t:c tions with 
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di st illed wato r o f pH 4 , each grid wss placed in n dr op of 

l end c itra t ~ in R pet r i - dish and kept in the da r k f or fifteeo 

minutes . The sec ti ons were rinsed us ing d i st illed wat~r o f 

pH 8 and placed ncaT potassi um hydroxi de c rysta l s in a pe tri ­

dish t o r emove wa t e r . The sections wor e r emovod from t hu 

grids nnd al lo\i{cd to dry by plncing on l ens pope r s . Then 

the s ec ti ons were replaced i n the grids and kept in a dus t: 

free place . The sections wer e obse rved and photogr aphed 

us ing tra nsmissi on Electr on ~.i c roBcopc (Hode l 10J../EM 10B ) . 

t-IJ\TJ:;kI/,L FOR GkOSS HuItPHuLOGI ChL STUlJI};!) 

Th& mo r phologi ca l s tudies of 1.8yet8si a gange tica (L. ) 

T. h n do Ts . s . l . Bro based on materi a l s obta ined on loan 

from tho herbar i a earlier menti one d . 1\ to t a l of 526 s pec i.­

men s were r ece ived . hll of them we·r o inspec t ed bu t only 96 

spec imens whic h had enough flower s , leaves and/or fruit s t llld 

seedA wor e measur ed and recorded in de t a i l . Both the 

vegetat ive and r eproductive par t s wer e measured us ing a htllld 

rule Res isted by a bin ocular mic r oscope wh en necessary . 

Each figure (number) r epr esents an a verage of three or more 

measu r e ments e xcept for pa rts s uch as ctamens and pisti l s 

which we r e based on a s in gle measuremen t due t o l ack of 

enough flowe rs on a specimen . 
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3 . RESULTS AND DISCusnI0N 

3.1 EnllPLES 0 1' POLLLll 1I0llPHOLOGI C • .L V/,RlhTION 

IN THE AC/,NTHACEAE 

3 . 1 . 1 Desc rip tions of Pollen Gr oins 

Gr a ptophyllum pictuo Gri ff ., Now Guinea III . 1958 

Ber gman 255 (S) . Fi g . 1 . A-C. Pollen gr uins r ad i ally 

s ymrnc tricnl , i eopola )' , 3- colpor a t e , pe r itremo , prol nt e­

sphcroidul , 59 x 56 p. m (PI}:; . 100 = 105) . Poll on gr oins 

oval in equatoria l v i e~, 8mb circula r . 

hpocolpiuo di aoe t e r 17~ o . Col pi 44 x 5 fA m with 

tapering end s , mecbrnnc gr anular . Or a circular , 3tu m 

in dium,eter . BRch a pcrturn l r ogi on hae two colpoi d str eaks , 

33 x 1~ m ano t apering towar ds the pol es ( s horter and 

na rrowe r thnn the colpi ) . 

Exine 4 fi m thick a t pol es , 3 ~ m thick at equator . 

::Oexine 2 . 5 ~ m thick a t poles , 2 1.l m at e qua t or , tecta t e . 

Tectum p r ovided ~ith pe rfor a tions tha t a r e c i rc ul a r t o 

irregula r in s hape . Nexine 1 . 5 ~ m thick a t pol eu , 1 ,... m 

a t equat or . 

liot(: Raj (1961) described the pollon gr a i ns of this 

spec i es os 3- pora t e & the ae xine r e ticulato . But this 

s tudy has r evealed tha t the pol l en gr oins a r e 3-colporatc 

ond the Boxine i s s moo th . 
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Jocobini n gloziovi1 Hicrn , Bra z i l V. 1902 DUBcn 

2)-, (S) . Fi g . 2 . A-C . Pollen gr uin s 2- co l poTnto , i sopol a r , 

bila t c Tully s yom",trical (59 x 34 x 25 ),,-c). 

Colpi 52 x 4 I.L r:1 , tape ring t owards the pol es . membrane 

gr a nula r . Or n lalongnte , 't x 6~. Each ape rtunl r egi on 

h Ew two colpoid s trcuk s II/hieh a T O inte rrupted by four rows 

of circula r , r eticula t e ins ulae (4 . 5,um in di amo t e r ) . 

Exine 3 ~~m thick at pol es , 4 ~m at equa t or . Sexino 

2 , .. m a t poles , 3 r m at cqun t r r , reticulate . 

Ret i cul um homobrochate . Huri st r a i gh t , le 80 than 

1 u. c wide . Luminll c ircula r to polygonal , 1080 tha n 1 fJ Cl 

in diuce t c r . Noxinc 1 "... m thl.ck at poles 8. little mor e than 

1 fLm at eqaato r . 

Justicia flava ( Vah l ) Vahl , Ethiopia : Eritrea mooney 

8005 ; Cilbort 1235 ( both ETH) . Poll en gr a ins radia lly 

oyccet ri cul , i sopol n r, 3-poTntc , pl eurotreme , prol a t e 

45 x 27 ~~a (P/E ' 100 = 166) . Pollen gr a ins ovnl in 

8quutoriol view , amb t riangul a r . 

Por cs c irculnTt- 3 ,, 1:'1 in di ame ter , membrane granul a r . 

Eac h up~r turol r egi on hos a f a int col po i d s troak passing 

through the por e . 
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Exino 2~ 1!I thick a t poles , 7 iA m a t equa t o r . 

Sexine O . 5 ~ rn thick at polos , 4 ~ III a t equat or , +reticula t e 

(cc t osexinc a bout 0 . 5 }J. m thick , !:undula ting ) . Nox i ne 1. 5 fi Cl 

thick at polcs , 3 ~ III a t equa t o r . 

~ . hY 8oopi fo l i n L. h splund 585 (UPS) . Pollcn gr a ins 

2- colpOTll t C, i Gopolur , bilnt e rially s ymme t rica l 

(54 x 40 x ? ~ mi . 

Colpi 25 x 4 f.).. III , t a pering a t both ends , membrane 

gr~ndular . Or a lalongatc , 6 x 8 ~ lil t ma r gin thick~DO d . 

Ench apc r tur lll r ogion haG two f a in t colpoi d 8trcaks . 

Exine 2 . 5 p m thick at pol e s , 4 . 5 " m a t equao r . Sexine 

1 ~ III thick at poles , 2 M III at equa t or , !: r et i c ulate . Nexine 

1 . 5 }t m thick ot poles , 2 ~ m at oquator . 

Noto : Raj (1961) desc ribed t ho poll e n g r u in s of this 

I5pcc i co llG 2- poTnt o , but it appoar o th f.lt they a r c 2- colpoTll t e . 

J . natnlens i s '1' . .. nde r s . South h.frico. : Natlll Wood 151 2 

(UPS ) . Pollen gr a ins radially symme tri cal , i sopol or , 3-

colpor nte , ple urot r ece , prolate , 42 x 29 /t\t!l (P/E . 100 = 144 } . 

Pollen g r a in s ova l in equatoria l view , amb t riangular . 
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J..poc olpium dilltletcr 20r m. Calpi sli ghtly t apering 

towQrda the polcn (34 x 5~ s) t membrane granular. 

Hoeocol p i um 17 p m. Or a Inlongnto , 6 x 8 / J.! , margin 

thickened . Ench ape r tu r el r egi on p r ovi ded wi th two 

colpoi d str eaks . 

Exine 2J..lm thick at polea , 3,....m at equator , Scxine 

1 ~ m thick , r eticulate . 

Roticulum appear s to be heterobrochnto . Muri straight , 

leu ti thun 0 . 5 p. m wide . Lu minn polygonal , about 0 . 5 J.I m in 

diameter . Ncxinc 1 r m thick a t poles , 2 ~~m at equato r . 

~. pinguiol C. B. Cl . , Ethi opi a : K~£~u Hruhme a . n . (ETH) . 

Fig . 3 .\_C. Pollen Gr n. ins 2- poTnte , i sopola T, bilate r ally 

symmetricnl ( 47 x 29 x 23 p..m) . 

Pores DliCht1y l a longll t e , 3 x 4/'-m , me mbrunc gr anular . 

Euch npcrtural r egion has n f a i nt col poi d st r eak pas s i ng 

t hroueh the por o , 23 x O ~ 5 ~ma Each aperturAl re gi on i s 

provided with two rO~6 of about t en circ ula r , r et i cul ate 

insulae . 

Exine 3 ~o thick at poles , 4 ,.-'-m at oquator . Sexi ne 

2 ~ ·m thick at poles , 3 rAG at equa t or , ! r e ticulat e . 

Nexine 1 41m thick at poles , 2 ~'m a t equator. 
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J . schiepori (Hochet) . Dandy , Ethi opi a ; Ti gr a i 

Gilber t & Gctnchow 2801 ( l."'l'H) . Fi g . 4 . t.. - 'B. Polle n gr a ins 

2-po r n t c , i eopol a T, bilateral (54 x 35 x 20 14 m) . 

Por ce l ll i ongatc , } x 4Jl mt memb r a ne gr anula r . Ellch 

npe rtura l r egion i s provide d with a t aint colpoi d s t r eak 

pUDGing through the po r e 1 30 x O. 5}J m. Eac h npe rtur o.l 

r eg i on hue f our rO~8 of circul a r , r et i culate insulae ( a hout 

) P. c in diamet(j r) . 

Exine 2 ~ m thick at pol es , 6 ~ m a t equa t or . Sexine 

2 ~ m thick a t poleR , 3 ~ m at equator , r e ticul ate . 

ko ticulum homobrocha tc . Muri s tra i ght , l ees than 

~ m wi do . Lumia polygonal , ma inly pentagona l , 1 ~ m 

in dinccto T. Ne xinc 1 J.A 1:1 thick at po l es , 2 ,ltrn at equator . 

~ . t rincrvu Vuhl , Ethiopi a : Wollcgn Mooney 6845 (ETH ) . 

r i se 4C . Pollen gr o ins r ad i a lly oymme tric ol , i sopol a r , 

3-oolporute , ple urotreme , p r ol a t e , 40 x 24 ", m (P/E . 100 -=- l ' 7 ) . 

Ora in s oval in equatori a l view , 8mb triangula r . 

:'poc olpiuCl dia mete r 13 tJ m. Col p i 37 x 5 jJ m ~i tb 

t ape ring e nds ODd fusing at the pol es , membrane granula r . 

Or o l a longate 4 x 6 ~ c , c a r gi n thickenod , mesocolp i um 

11 t-\ m. Each apcrturn,l r eg i on hOB t wo c olpoid stroaks , 

each 8ceme to fU6~ ~i h ita c onn terparte in the o ther 

n pe rtura l r e gions . 

• 
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Exine 2 . 51-' m thick at po l es , 3. 5JAom at equator .. 

Sex inc 1 ~ m th ick at pol es , 1 . 5 ~ m a t equator , r oticula t e . 

Re ti culum hctcrobrochate , Huri Dt r ni ght , leea than 

O.5 1J m wide . Lucino polygona l , lesa than' ,.. III in dia­

meter . Nexine a bou t 1 . 5 ~ m th i ck at po l cG , 2 ~ m at 

oquator . 

Hncknya bolla Harv . , ~outh hfricn : Na t a l 1885 Adlem 

240 (UPS) . Fig . 5 . J,...c . Pollen g r a ins radially s ymmetri cal , 

i eopol ll T, 3- colporate . peritr cmc , prolotc- s»ne r oi dal , 

62 x 59 ~ m (PIE. 100 = 105) . Pollen grains o val in 

equa t oria l view , llrab circular . 

SynGolpate , colpi 47 x 6 jJ m with tapt;r i ng ends , mom­

bTlIn(' granular . Or a circular 9 ;t m in d i amete r . Each aper­

tural r egion i o provided \"lith tno colpoid stracke , that are 

aG lonfi uo tho colpi but narrower (47 x 1 ~ m) . 

Bxina 4 IJ. m thick . Sexi ne 2 M m thick , tactate . 

Tectum Gmooth , provided wi th c i rcular to s lit- like perfora­

tions . t1exine 2 f'A m thick . 

Note : Raj (1961) described tho pollen gr a ins of this 

species 68 having u r et iculate sexine whereas thiG s tudy 

revealed that the pollen grai ns have a smooth sexine with 

perforated t ec tum. 
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StYOSABi n 6p . nov . , Tanzania : Bushiri XI . 1950 

Faulkner K 731 (5 ) Fi g . 5 D. Pollen gr ains 5- por n t c 

sphc r.oidnl 53 ~D i n diameter . 

Po r cs 5 ~~ m i n d i uoc t cr , membr ana granuLar . Exi ne 

If ~ r.I (apinulco n ot i ncluded) , Se x i n e 1 . 5 pm thic k p r ovi ded 

with spin ule o 2 . 5 .. ... m long . Ne xine 2 . 5 I" m thick . 

Note : The terr:1in ology used i s acc or di ng to (Er dt man , 

1969 ; 1:rd t oon ct a1. , 1961 ; Ra j , 1961) • 

3 . 1 . 2 . Kay t o the Spec i e s Based on Pollen Cha r a cte r G 

1 . P ollen gr o i ns porate , . ... • • •• • ..•• ••• •.. . •• ••. 2 

Pollen gr a ins colpor a t c .. • • • • • .•••.•• • ..••.• • • 5 

2 . Tho pollen gra i ns 5- po r a t c , 

apinuloac • • . • ......•.•••• .• •• • ••••••••• Styasos i o sp . nov . 

2 . The pollen gr uin s 2- or 3- pora t c , 

nonspin ul ose ..... .. . .• • . • •. • • ••• • • • ••.• 3 

3 . Pol len gr l.l inG 3- por ate , r ad i a lly 

s ymme t rical •. . ... ... • •.• • • • ••. • •• • • ••• • • J ustic i a flova 

3 . Pol len gr a ins 2- por nte , bi l a t e r ally 

s ymrno t rica l •• • • . .••.• •• • •••••• •. • •••• •• .• 4 

4 . " Tr cma a r ea" provided with 4 r o W's 

of iD6ulae • . ...•. .. .•• •• .• • ••• • • ••• ~. s chi moc r 1 
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4 . " Tre mu area l! pr ovided with 

2 rO~G of insul ae •••• • • ••••• • • ••• i . pin6u1or 

5 . Pollcn Gr o in s 2 colpor o t e ••• • • •• ••••• 6 

5 . Pollon gr o ins 3- colpor a t e ••••••. •• ••• 7 

6 . " Tr emn a r ca " provided wi th 

4 r owa of i nsulno .•.••••••••••••• Jacobinin 

s l azi ovi i 

6 . "Trc mn orea l! not pr ovided with 

insulae .• .........• •. • . •••• •• ••.• •• • Jue tic i n 

hYBsopifolia 

7 . Po l a r axis upto 45f" III ; equa t oria l 

diome t er upto 30 JA 111 • ••• • •••••••••••••••••• 8 

7 . Pol n r a xis mor e than 45 ,.... m; equa t o r i a l 

d i a me t e r more than 30 I-'m .............. . ...... 9 

8. Equatorial dimatcr 22- 24f. 1I\ •• •• •••• • • ~. t riner va 

8 . Equa t oria l di a meter 28- 30 J· m ••••• ...• • J . na t n l ensis 

9 . Colpi ooe t a t . polo S i t ectol pe rfor a tions 

circ ula r t o GIit- like •••••• •• ••.••••••••• Mackaya bella 

9 . Colpi don ' t meet at pol es ; t ec t a l 

pe r fo r a tions wi th i rregula r ebnpes • ••• • • •• Gr aptophyllum 

pic tum 
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3 . 1 . 3 . DiacuBnion of Pollen Morph ol ogi cal Features : 

Of the ten species of hcanthuceae bolonging to five 

gcnc ru inves tigated , Justi c i a t r inc rva a nd !l. . nata l one i s 

have the s mallest pollen gr a in s wh i l e Grop tophyllum 

pictuo , Mnckaya bolla and J acobi ni a s l az i ovi i ha ve tho 

lorgoat . 

Shoed on ape rtures , the pollen gr a ins can be divided 

in to t~o types : the pOTato and tho colpor u t c . the por a t o 

pollen gr ains or e f ound in Justicio fl ava , !!... pingui or . 

~ . 6chimpc ri and stY8susio sp . nov . The pora t o pollen 

gr a in s can be s ubdivided bRoe d on numbe r of por·es . i . 

pinguior Hnd i . sch impcri ha ve 2- pora te poll on gr a ins . 

!l. . flava hus 3- por a te whereuG Styos8siu sp . nov. has 

5- pol'nto pollen gr a ins . 

Simila rly the colpor ate pollen gr ni ns of Gr aptophyllum 

pic tum , J acobinia Blaziovii , Juat ic i a trinervo , !!. 

hysBopifolia /~ . na~len6i s nnd Ha ckayo bolla can be furth e r 

subdivided based on the number of the ape rtures : tho two 

colporntc nnd the three colpor a t e t ypes . Two colpor a t e 

pollen gr a ins a r e f ound in J acobi ni n gla z i ovi i and 

Jus ticin hYBsopifoli n ~hilc thrce col por a te pollen gr ains 

arc f ound in Gr aptophyl lum pi ctum , Just i c i a natnlensi B ~ 

~ . trinorva and HacksYR bella . 
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The s tra tifica ti on of the exine va ries boing s ooo t h 

i n Cr a pt ophylluo pic tum and Hackaya bella , epinu!ose i n 

StYllGosi o sp . nov •. rutd +re ticu!o t e 1n J llc obinie 61 az i o vii 

ond 011 s pecies of Jua ti c i a . 

Cons ide ring s ymme try the pollen gr oins of Gr aptophyll um 

pic tum . Jus ticin [lovn , !I. . t rin e rvn , ::l.. nn t tl l ensill ond 

~j Clc kllY O be llo OTC r nd i ally s ymmet r i c a l wh or eGs those o f 

J oc obinia glaziovii , J ustici a pingui or , !l.. schimpc r i 

and J . hYBGopifol i a a r e bilaterally symme trica l . 

In nIl pollen gra ins tha t ha ve colpoi d e troakfl , tho 

colpo i d o trcnko a r e wide r a t. the e quo. t oria l r eg t on and 

t ope r t owa r d a the pol es . 

The pollen gr oins of the fiv e genora con be sepa r a t ed 

from each othe r by the ir size , the numbe r and cha r acte r of 

the a pe rtu res ~nd the e xine pa tte rn . The pollen gr 3ina of 

Gr &p t ophyl l um pi c tum and Mackayn bella are 3-colpor a t e t the 

se xino i s s mooth and t he t ectum i s p r ovi dod with perfora­

ti ona . They can be scpa r a t ed from each othe r by their 

Gi zc , na ture of t he colpi a t t he pol es and the perfora t i ons 

of t hoir t ectum. The colpi mee t a t the pol os (sync olpa t e ) 

in Hackaya bella. while the c ol p i do not cea t a t the pol es 

in Gr aptophylluc pictuc . The t ec t a l perfora tions nrc 

ci r culnr to s l i t - like in Mackay" bel l a while they ha ve 

irregula r s ha pes in Gr npt ophyllum pic tum, 



- 22 -

The pollen grains of J aeobi nin glazi ovii and s ix spec i es 

of Justicia can be separated al though they OTe . 106e1y 

r elated (both gener6 hove : Tct icula t e 6c~lne) . The major 

di agnost ic pollen char acters a r e the nature of the col pi 

find the insulae in the " trtlf!la aroa" . 

Tho pollen groi ns of Styasasi a sp . nov . eM aaaily be 

separ a ted froc the r es t by the number of aporturos 

(5- zono- pornte) a nd the spinulose gr a ins . 



- 2} -

, 
} . 2 . POLLEN MOHYHOLOGICAL VhRIJ.~' ION IN TH~ GENUS 

I.SYSTM>IJ. BLUME 

3 . 2 . 1 . Descript i on o f Pollen Gr a ins 

~. culye ion NoeG , Ghana : hcc r a Dal z i e l 152 (C) . 

Fi g . 6 A- C. Pollen gr oins r adi ally s ymmetric a l , 

i copola r , 3- por a t c ~ ith 9 colpoi d s treaks , pl ourot r cme , 

pr ol a t e , 81 x 49 ~ m (PjE . 100 = 165 ) . Pol len gr a i ns 

oval in equa toria l vi ew, 8mb t rian gula r . 

Po r es c i r cul a r , 4 ,... III i n di ame t er , membrane studded 

wi t h blunt and poin ted pr ocesses . Eac h apertur a l r egi on 

i s pr ovided with 3 colpoi d str eaks . " Tr ema area" provi ded 

wi th s ix circul a r i nsu l ae (about 5 ~ m i n diame t er ) . 

Lxinc 5 ~ m t hick a t poles I 12 ~ m a t equa t or . Se xine 

2 ~ m th i ck a t pol es , 7 Mm at equa t or , tec t ~ t o . Tac t um 

smooth , pr ovided wi t h densely spaced circular t o el i t -

like pe rfora ti ons . Ncxine 3 f'J. m th i ck a t pol es , 5 t-A m a t 

equator . 

~ . cha rcian S . Moor e , Kenya : Thi ka XII . 1952 Ve r dcour t 

849 (S ) . Fi B. 7 A..B . .Pol l en gr £l in s r ad i a lly s ymtle trical , 

i sopol a r , 3-por a t c , pl eur otreme , prol a t e , 109 x 66 ~ m 

( PjE . 100 = 165) . 
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POT(:S ci r cular. 5 r CI in dioCioter . cocbrane 

gr anula r . Loch apc r tu r a l r egi on is providod wi th about 

24 circula r insulao of 7J~m in diamete r . The insul ae a r e 
• 

a rran god in four r ows and a r c pr ovirlud with per for a tioDs . 

The 6u rfucc of the pollen gr nin i a p r ovi dod wi th nine 

colpoid s treaks nonr and at tho pol os und fu s ing at tho 

polco bu t interrupted by t he ins ulao noa T and a t the 

PO T()B . 

l: x inc 7JJ- CI thick a t pol os , 20. 5J..1 III a t oquator . Scxl.no 

3 ,.. .. rn thick at polos , 14 ' ~J-~ III at oquator ! s mootb . Tec tum 

pr ov i ded with porfo r ations a t lln d noar tho pol~. and 

! Toticul ntc in equa t oria l regi on be twoe n tho por es , Ncxine 

4 J ' m at poles , 6 f.A m thick a t equa t or . 

A. dr nkobrockmanii ~urrill , Kenya : MAndar a Gi lbert 

and Thulin 1450 ( UPS ) . Fig . 8 ~ . ~ollen gr a ins r adi ally 

vymmct rica! , i sopolnr , 3- pora te , p! ouro troma , prol a t o , 

82 x 50 I' m (Fib . 100 = 164) . 

Poreo c irc u!nr , 6 Jolm in di ame t e r , membrane granu.l 

Each a porturnl r egi on i s pr ovi ded with thr ee narrow col pai d 

str oA ks , the mi dd l e pass ing througP the pore 1s wido r than 
• 

the l a t e r a l oncs . The l a t e r al colpoi d str oaks ha ve 

irregula r ma r gins and are inte r rupted by about ten poorly 

~.liFit8d circular 1Doulae near and a t the por e . 
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l::x ino 6 IAm thick ut polos" 11 p.. m at equator . Sex:ino 

3 0 m thick a t polee , 7 ).A III a t equa t or , toctote . Tect ur.l 

s mooth , p r ov i ded ~ith perfor a tion o . Nexine 3 ~ III thick 

at polco , 4 JA. m a t equator . 

b. guttnta (For ssk . ) Brummitt (=!. eomal ens i s 

(Frqnch . ) Labrum & Tau5s . ) , Ethiopi a ; S1damo , Zllmbebn 

x . 1980 ~nso rmu 440 (BTH) . Pollen gr uins r ad i a lly 

s ymmet rica l , i sopol a r , 3- porato , plcurotr eme , p r ol ate , 

87 x 52 M. (P;;: . 100 = 167) . 

Porcs ci rcular , 4 ~ m in di ameter , membrane gr anular . 

Each apc rtuTol r eci on hos three colJ'oi d str eaks of which 

tho midulc posoin g thro~h the pore i s promin en t whe r eas 

the late r nl onea OTC visible only n oaT and at tho pol os . 

" Tr e ma a T Oll" provided wi th about 18 circular ins ulae (SEM ) . 

Exine 7 "" m thick at pal as , 15 ~ m at equator . Sexine 

3 ~ m thick at p ol es , 11 ~ m at oqua t or ( oc t osexi ne 

undula ting) , t oc t a t e . TectuQ smoo th , pr ovided with pe rfora­

ti ons . Noxine 4 ~ m thick . 

!!._rnacroca r pn Nees , Indi a ! Bengal III . 1932 Parker 

3206 ( 5). F'i g . 9 j".- s. Pollen gr a ins r a dially eymoot r i cal , 

i sopolOT 1 3 - PO TO te , ple urotremo , p r oI a t o , 65 x 46 f.{ m 

( PIE - 100 = 141) . Pollen gr a ins ovol in equatori a l view, 

Doh trian gub,r . 
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Por ce c ircula r 6 ~ c in dia meter , membrane 

cran ula r . Each apc r tu r nl Tor i on i8 provi ded wi th one 

prominent col poid s treak , the middle that passos through 

the poro . nnd t wo f a i nt colpoid s treaks with irregular 

ma r a ins . 

Exino 3 /-{ III thick at pol cs , 5 }.l m at equa t or . ~e:xino 

1 ,. .. m thick a t poleo , 2 pm at equator , tec t llte . Tectum 

s moo th and perfor ated . Naxi ne 2 J'm thick at pol os , 3flm 

a t equator . 

! .- oppositiflora Sr eme k., Celebes : Uoetom II . 1929 

Kjellberg }1e (s ) . FiC. 10 ~-C . Pollen gr a ine r adially 

symmet ric a l , i sopo! a r , ~~ornte with nine colpoid s treaks , 

ple ur otremc , lSubp r olotc I 73 x 49 M III ( PIE , 100 - 149) . 

Po r es circular , 8,um in di a me ter , membrane studded 

with blunt and poin t ed process es . Each a perturnl r eei on 

has three c olpoid s t r eaks , Each colpoi d s troak fus es wi th 

i t s counterpnrts in the othe r apertural r egi ons . The nine 

c olpod str eaks di vide t he exine in to th r ee broad and s ix 

narrow sexinuous r eeions . 

Exine 5 . 5 1-' CI thick at pol e.e. , 71. 0 at oqun.tor . 

Sexine 2. 5 "m a t poles , 3 f--'l-m thick a t equator , t ectatc . 

Tectum smooth and provided ~itb densely s paced circula r to 
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alit- like perforations . Each Darrow aexinuouo region i s 

leaa than or equal t o 4 J.L III in width . Nexine 3 j.J. m thick 

a t poleG , 4}AID at equator . 

A· scnndcnG Hook ' ,I, Sierra Leone : Diono I . 1796 Peter 

9 (UPS) . Pollen gr a ins r adially symmet rical ioopolar , 

3 - poTn te I pleurotrc me I prolate I 86 x 56/ ~ m (P/i: . 100 = 157 ) . 

Pollen gruina oval in equat oria l view , lImb triangulor . 

Porca circular , 8 jJ- c in diameter , membran gr anular . 

Each aperturel rogion hns three colpoi d streaks which have 

irregul ar margins , espec ially at the pore whore there BTO 

a bout 5ix poorly dei1c1 ted circular ins ulao ( fivo oircular 

and 1 more or leas rectangular , d i ame te r about 8~m) . The 

colpoid str eak that passes through the pOTe i8 wi der ncaT 

ond at the porc , tuperine toonrds tb~ poles while the lateral 

colpo i d str euks are fai n t nnd have irregula r ma r gine. 

Exi ne 5 ,...-m thick at poles , 7pm thick a t equator . 

Scxine 2 ~ m thick at poles , 3 J-.l m at equator , t ec t a te . 

Tectu~ Gcooth , provided with circular pe rfor ations . Nexine 

3 ~ m thick at polcs 4 J,J 0 at equator . 

j, schimpori '1' . Anders . I Ethiopi a : Ha r arge IX. 1980 

Ensercu and Tumr at 335 (ETH) ; Gi lbert and Thulin 64 (ETH) j 

Somalia : Gcl ib Kooney 7657 (ETH) . Pollcn s r a ins r adially 

oycmetricnl i sopolnr , 3-pornte , ple utro treme , pr ol ate , 

73 x 41, ,...m ( PjI: . 100 = 165) . 
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Por ee circular , } . 5 ~ m in di ameter , membrane 

gr nnular . Each ape r turnl r egi on i s providod with th r ee 

colpoid streaks of which the mi ddle , possin g throU FP the 

por e , is prominent while tho l ate r a l o n 8S OTO visible only 

nen r llnd at the poles . Each aperture l r ecioD ho e: a bout ten 

ci r c ula r ins ullio o f abou t 7 J.4 m in dia me ter .. Tho i nsulae 

h£lve pe rfor a tions . 

Exine 6 "'" iii thick a t pol es , 15 fA. m a t equa t o r . Sexine 

3 ~ m thick a t polos , 10 . 5 ~ m at equut or , (ectoooxine 

undulat inp,) , tcctatc . Tectum s mooth , provided with perfor a ­

tions . Nexinc 3 fA m thick at pol es , 4 . 5 tA m at equator . 

Not e : Hu j (1961 , 1973 ) hao inve s tiga t e d tho pollon 

gTa in s of t e u spoc i es and Chaubal ( i n Raj , 1973) throe . Th e 

f o rme r has desc ribed the pollen s r a ins as 3- pora t e whereas 

the lattcr as 3- zonicolpora t e . This study has r eveal ed tha~ 

the polltin eruins of the genua .~ sy s tD.6 ia or o3- por a t e . The 

f or~e r a uth or a l so desc r ibed the exine pat t ern, the sexine 

as r e tic ula t e while thiG study has r e vealed that the eexine 

i s s moo th a nd t ectum pr ovided with perforati ons . The r e i s 

SODe kind o f reticula tion in the "trems a r ea" equatorially 

between the pores in b. char~ian . The 88xine of this 

spcc i es 1s int~ ro~diAte between e=ooth ~nd r oticulate . 
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Key to the Spec i es o f J. ti y stlll3 i a based on Pollon Chnr nctuTB . 

1 . Pol n r Clxi e up t o 67 ,L(m i e x i ne 4 /Jo III thick 

a t polos; •• . ........ . ••. . • . .• • • • • ••. . . • • • h.. macrocarpn 

1 . Polur (lx i a mor e than 67", m; oxine 

morc tha n 4 If III thick at pol oe • • ••.•• .• •• •• 2 

2 . "Tremu a r ea" provided with a bout 

24 perfora ted i ns ulno ; pol a r 

(lXi D more than 88101 III; oquatoria l 

diamete r more than 56 f.J m ••••••• • • • • • • • fl . cha rmi on 

2 . !!Tre on a r ea" provided with a t 

mou t 18 smooth insulao or insulno 

Absont ; polar a xis not excoeding 

88 ~ m; equatoriul di a me t e r not 

excccd ine 56 ~ m • • • • • •••••• • • •••• • ••••• 3 

3 . .The Tr ema nrcnll provided with i ns ulae •• . ••• 4 

3 . The II Te rmn a r ea" not provi ded with 

ins ul ne •.. .. . ... . •. . . . . . . . . ... . • , •.• .. ••• • • 8 

4 . "~r-e'JIa a roa" provided with 6 ins ulae •• • • 5 

4 . " 'I' r ema or en" p r ovi ded with more than 

7 insul ae •••• • • • .• •• ••• • •• •• • • ••• • •• ••• •6 

5 . In s ulae nIl circul nrj exine 11 - 13 ,lm t 

oexinc 7- 8 t t m thick at equator j 

por co 3- 5 t\~ in dia~eter •• • •••••••••• • •• • •• A. calYci na 

5 . I nsulae 5 c ircula r and 1 r octangu1a r; 

e xine 5- 7 ,.1 Ill , sexine 2- 3 " m thick at 

equator ; por es 6-8 ..... m in di ameter •••• • • • • •• .A. BcnndeDr;. 
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6 . Late r a l colpoi d streaks continuous 

throush the po r eS i oxine 9-1 1 /.10 , 

scxine 6- 7 JA. m thick a t e qulltor • ••• • •• a~ dre.kebroek 

manit 

6 . Ln t e r ul co l poi d s treako di o-

continuous a t and neur tho por oSI 

e xine 13- 16).(m , sexine 9- 12 /"m thick 

at e quator .... .. .. .• •• • ••.• o •• o •• ••• •• 7 

7 . "TreDll a r en" pr ovi ded wi th about 

10 inGulne ; pol n r llx i a 68-75~ m; 

equatoria l dincc t er 42- 48,.. 10 •••••••••• • • •• ~. Bchimpe r i 

7 . "Tremll ar ea" provided wi th a bout 

18 insul nc ; pol nr ax i s 8 1-92 p o ; 

equa t orinl di nmct&r 49- 56 p m •..• •••• • • . • • ~. But t a t a 

8. 'l'he nurrow se xinuou6 r agi onD 

on the luterul a ides of the 

por es mor e than 4 .# m wide , 

t ectol perfor a tions i n two r ows or 

irregul a rly a rra nged • •.•••• • •• • ••. • •• •• !!. sangcticn 

8. The na rrow Gexinuous r ogi ons 

on the l a te r a l s ides of the por es 

l css than or equa l to 4 ~. m wi de . 

t ecta l perfor a ti ons in one r ow • ••••• • ! . opposi t iflorq 
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4 . 3 . Di 6CU~Gion of Pollen Mor phol o6i cal Features . 

The pollen gr a in of 011 e poci ee invcetigat ed a r e 

Tad i u lly s yr.lI::letricn l . Th E; s hape o f t he pollen gr ,ins 

does not ShO\1 much vuria tion . It h: prol a t e 1n all 

s pac i es . 'l'he a mnl lest pollen gr a ins a r o f ound in b.. 

mncrocarpo (65 x 46 .... m) ond the l a r gest a r c f oun d in 

A. chn rminn (109 x 66 t4 m) . 

Cons i dor ing ape rture , tho pollen gr a ins of all spec i es 

or e 3- ~onopora tc nnd a r e provided with n i ne colpoi d str oaks , 

three in cnch npor tura l r eg i on . These c olpi d st r oaks a r e 

equally pr ocincnt in fo ur speci es , vi z . h. calYcino , _0 

drakebrock cnnii , ~. ga nGe tico and b. opposi tiflQrn and 

r e l a tively f oint in twO: h. mac roca rpa and b. Gcando ns . 

The c ol poi d ot r eaks nr e :i..nt. IHrupted by ins ulae a t and near 

the por eD in !.! . char mi an . 1!- 6utt D. t n and l!- e.c~Jmp~1. 

The major pollen morphol oe i col cha r acter t ha t hol ps 

6cpar a t e the nine spec i es i6 the r egi on a r ound the pore . 

The pollen Gr a ins of ~ . sange ticn and _ " opposi t i flor a a r e 

ve ry sieil a r . Hogeve r , they can be separ a t ed by the 

diffe r ences in .I!dth of t he na r ro\:l eexinuoue r egi ons 

around the por e . The nnrrog sexinuouB r egions on the 

l nte r nl sideR of t he por e are br oader in ! _ ganBot!ca 

(cor e than 4 t-l c ) than in b. oppoaiti flo r a (les8 then or 
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equal to 4 ,.. c) . r'urtherlilore I the pertorotiono of t he 

t e ctum ore in t..,o TO\-16 or irregul nrly di s tributed in 

the f Oracr vhcrclls they o r c f ound in ono T O,", i n the 

latte r . 

The pollen gTnine of ~. mllcroc nrpn and _. acnndens 

a r e s i milar in thot the colpoi d s treaks havo irrogular 

ma r gins . They can be sepa r atod by tho prescnQO or 

n bscnce o f insul ae . .The pollen g r a ins of b. . macroc a rpo 

ha vu no insulnc i n the "~~m~ a r ea ll whoroas thooe o f 

b - Bconde ns hove s ix i ns ulne (five circular ond one 

r cc tnngulur) • 

The pollen gr oins of ~. chnToi on , ~. gutta and 

! . sch imperi a TC s ieila r in the ape rturo r eei on . They 

con be separate fr on the other s pecies by huving f a int 

colpoid str eaks (espec i ally lateral ones) ..,hieh or e vi s ible 

only nau r nnd a t the pol es . ,They a r c separatod fr om oach 

othe r by t he prc6encc of a bout 24 circulur and perforated 

ins ul<te i n 6, . cha rcian i t en circular d perfora ted i nsulae 

i n ~ . §ch imperi nnd 18 circula r and poorly del imited 

in sula~ in b.. . guttnta ( suI) . ,The pollon gr a ins of ! . charmian 

a l so differ from the other two by the more or 108 8 

r e ticulate sexine in the equatorial r egion be t.eon the 

por ea . Theso thr&~ speci es can also be separ a ted from 

each othe r by the difference i n the pollen Br a in e i ze 

( LH ) • 
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The st r a tifico t i on of the exine in all spLcieo h06 

the same put tern a l though t he r e i 8 some deviat i on in 

~ . chn r~~in . The pollen gr o ins of all species h~V8 n 

generally s mooth 5cxine but in h. charmian ther( 1s somo 

f orm of r e ticul ation of the s9xine . The tectum in th~ 

pollen gr a in s of a l l s pec i es i s perfor a ted . The porfor nt i ono 

01' e ci r cul nr t o s lit- like in most ope c i es and nrc Bimilnr 

i n s hape nnd s i ze . But i n the pol lon gr oins of ~. mecrocnrpo 

and b. scnndens the per f or a t i ons OTO smaller than in the 
o the r s ond the y orc ci r c ular. 

The pollen gr ... ins o f the n i ne e pecies of HBYstpei n 

con be separ a t ed f r oe each ot her b8sed on tho r ogi on 

a r ound the por eG . The s i ze of the pol l on groins a l so 

helps t o Boac extent , in tho di scrimina t i on of the apec i es . 

Th~ reforc , it cnn be concluded thn t the genus Aoyst s i n 

i s eurypnl ynous . 
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} . 3 . POLLLN M0 RPHOLOG Y IN J..s YST- Sl. G NG'-lel ( L ) T 1 .. ,,~.. .. "ND~RS . • • • 

Fi gs . 11 - 14. 1-'011en gr a ins r adia lly eymmot. r i c • 
i aopol a r , 3- por ate , gi th ni no col poi d s t r eaks , pl e urotrcmo , 

prol a t e , 56- 87 x 36-50 ~ m (PIE . 100 = 141 - 184 ) . Poll c n gr a ins 

o vu l in equnto r inl vi e\"I , umb triangul o. r . 

Por OG (2- ) 3- 5 J.; m in d i a me t e r , ci rcula r to ovnl , membra ne 

dcnoc ly studded Vlith blunt pr ocesses 'ilhich becomo pointod 

to~u rds the pe r iphery . Each apertur~l r ogi on hoo thr oe na rrow 

colpoi d s treaks dividing the e xine into three br ood and s ix 

na r r ow s t r ips j the cen t r a l c ol poi d str eak p08seo throPQ~ t he 

por e and fUGOS ~ith i t s counte r par t s a t tho pol os ; the ends 

of t ho l a t e r a l colpoi d str eaks be l onBing t o differ ent ape r turnl 

r egion fuse l ike a r ches in the pol a r r egi on . 

Bxino 4-6 ~ m t hick a t pol es , ( 8- ) 1D-1 5 Mm thick ut 

oqul.l to r , Sexine (1 - ) 2 f..{ D1 t h i ck a t pol es , ( 5- ) 6- 8 ( - 9 ) ,.. m 

thick at equa t or , t ec t a t e , Tectum smooth , pr ovi dod with 

densely s puced circula r to s lit- l ike p~ rrorations . The 

narro~ scxinuouB s t r ips nr e e i the r con t inuou8 or band- like 

or broken into t \"/o r a r e ly fou~ 'f'c r eGcent or ba~like pi eces 

nt the por eD . The bnc ul a at the equa t oria l r egi on ore 

r e l u t i vely l on g and s l ender, con tinuouB or broken e i the r 

8uDpondcd f r om t he t ec tuD or s tanding gn tho nex ine , those 

• 
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stnndinB on the nexine with their ends fre t or in contact 

with the suspended bacul- . 't b u n t e bose or the bacula th~re 

i s a gr nnular Inycr ', the bacula in th 1 e po a r r egi on a r o 

continuous or broken shorter and sftout or thnn t bOBO in the 

e quatoria l r egion . 

Nexino (2- ) 3 -4 ) ( - 5) p-m thick at polos , 4- 7 }J.m at 

equa t or inne r outline dumb- bell- s haped , straight at tho 

equa to r . 

The pollen 6r~ins of 56 specimens of A. gange tica (L) . 

T. J,nde r s . s . l . ha ve been invest i gatod using light {LM} , 

scnnning electron microscope (sJ:.~) a nd tr • .nemiasion el octron 

microscope (TEH) . 

Of the 56 Bpecio~ns of the spec i es , the smallea t pollen 

e Tnins a r e f ound in the f alleging spec i mens from tropi col 

hfric a : Drummond and liemsl ey 1949 (56 x 36 ~ m) from Kenya 

and Fries 3604 (58 x 37 fA. m) fr om Tnnz,nnia . The l a r gos t 

pollen gr a in s among the specimens from kfricn and ita 

ne ighbourine i s l ands a re f ound in a speciocn froQ South 

J.fric~ 1 Ni elsen 1450 (78 x 50 ).o'. m) . 

hoong the Bpcci~cns from In di a and othe r countries . the 

soallest pollcn e r a ins a r e found in Bremer e t a1 . 190 

(70 x 44 i-' 0 ) iroo Sri Lanka and the l a rgost in Xew 2269 

(87 x 50 f4 m) a spec i men grown in Ke. Botanical Garden from 

Geed obta ined from India . 
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I n general , the speci~enG fr om southe rn Afric D hovo 

l a r ge r pol l en gr a ins than those from tropi cnl Africn and tho 

ne i ghbouring i s l ands. The sp~cimen8 rro~ Indi a and othe r 

c ountrie s possess l a r ge r pol len gr oins than moat s peci mons 

from J. fric u . 

In HII polle n gr a in s i nvos tigated , the s urfaca of tho 

pollen gr oins hOVe nine narro~ colpoi d st r eaks dividing 

the sexine i nto thr ee broad and s ix narrow s trips . The 

nnrrou se xinuouG strips a r e continuous in many of the pollun 

gr a ins (Fi G. 11 ! and D) . Howe ver , in 80me pollen gr aine , 

the na rrow scxinuou6 strips or e broken on the pol nr D id~6 

of the por cG (Fig . 11 B) . Still in otheTe the no rrow 

scxinuouG stripo ar~ broken on both the pol or ond Lhe 

oquatoria l s ides of the pores (F i g . 11 . C) . 

Tr ans missi on e l ectron mi cros cope photogr nphD (Fi g. 14 ) 

h uv~ r e vealed tha t the bacula a t the equa toria l r egi on a r e 

l onger and t hinner than those in the pol a r r egi on . In both 

r eBi ons" the bacula nr c e i t he r continuous or broken and 

s uspended t r om the t ectuc or standins on the nexine . Tho 

end s of the stand ing bacula a r e free or in contact with 

the Duspcndcd bac ula . Raj (1961) desc ribed tho poll on gre in s 

of this s pe cies (~ . gansc tic a ) as having r e tic ula t e 6oxine . 
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Bhuduri (1944) and Chaubol in Raj (1961) desc ribed the pollen 

gr a ins as 3-colpor~ t e , But this s tudy has r evealed that the 

scxine i s smooth , the t cc tUQ provi ded with perforatione and 

the pollen gr ains a r e 3- por ate . 
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VARI .. TION IN GBtn:n' L ",Ol"'HOLOG Y l~ r l ~ IN hSYSThSl h GhNGETICh 

(L . ) T . j,NDEkS . 

Cl a rke ( in Thiselton- Dye r , ' 1899- 1900) used the char acter 

of l eaf s hape and s ize ~ i nflor escence type , bract 8i~e , calyx 

l e ng th , co r olla leng th , and pubescenc e t o sepa r ate fift e(ln 

spec i es of hs ys t oe i a Hlu~ Nees in 'NaUi ch (18}2) included 

t hree and in de Candolle (1847) seven va r i o t i oe of b. 

c oromandel i nna Nee s ( =~. gansc tica (L. ) T. Andere . e . l . ) basad 

on the pubes cence of s t e ms a nd l ea ves and/o l' l en! Ilnd corolla 

l~n gth . In the otudy r eported he r e theBe and othe r cha r ac t e r8 

we r e s tudied and the ma t eria l s we r e f ound to belong to t wo 

g r o up6 , one c ha ructe r i zed b y sma lle r rlOWO r B and a mor e or 

l os6 yellowis h corolla i n dry s t a t e and the ot her by bi ggor 

fl ower s and purpli s h t o pale- ye l low cor olla with r et i culate 

c onspi cuous veins . The firs t gr oup io des i gna t ed 8e the 

hfrican group and t he second the I ndo- Mal ayan • 

. 
Leaf shape and s ize : this cha r ac t er va ries in both gr oups . 

The hfric an gr oup has ova t e , s ubovate , l ance al a t e or r ar ely 

obl ong lea ves (2 . 5- 8. 0 x 1. 4- 4. 5 cm) , even up to 10. 0 x 5. 0 cm 

f or Pappi 4071 f r om Ethiopia and 13 . 0 x 7 . 0 cm f or Bullock 2321 

from Tanzania . The Indo-'Mal ayan group possesses ova t e or s ub-

ova t e l eaves (1. 9- 6. 5 x 1. 5-4 . 0 cm ) . In genera l , the Indo­

Uul ayan group haR ahorte r and mort) ova t e l eaves than the 

Afr i can gr oup . But this cha r ac t e r does not s how di scont i nuous 
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va ria tion and i t i s not f ound u ~eotul char~tQr £ or taxon~i~ 

di sc riminat i on (:n g . 16) . 

In f l orescence t ype : the i n flo r escence of both groups i s 

a t e rmina l r a ceme which tends to be much br anched in the Indo­

ma l a yan gr oup llnd l ess 60 in t he J.fr i can gr oup . But the gap 

be t wce n t h c fIl i s bridged by some opec i me n o f r om the J.tr i cun 

g r oup which hn ve much branched inflor escenc es fo r llli ng a t o rminol 

pan i c l e 1 s imi l (l r to the f or me r gr oup . 

Bract si ze : t his cha r acter s hows con t inuous va r i a tion 

within and be tween t he two gr oups . The brac t s of thu ~ rrican 

gr oup a r e o.B t o 3. 0 mm lone and 0 . 3 to o.B mm wide (a t tho 

base ) while those df t he I ndo-mal ayan gr oup a r c 1. 0 t o 2 . 0 om 

l ong and 0 . 4 to o.B mm wide . 

Calyx l ength : t hi s cha r ac t e r a l so shows con tinuous 

variat ion. Tho calyx l ength of the Af rican gr oup va r ies from 

4 . 0 t o 7 . 5 mm wh e r eas tha t of the Indo- ma l ayan gr oup varies 

f r om 4. 5 to 10 . 0 mCl . J..lt hough the latter gr oup tends to hovo 

a l onger calyx than the f ormer , th i s char ac t er has not boen 

found t a xon omical l y useful (Fi g . 17) . 

The t wo quantitat i ve char ac t ers t ha t show a mo r e or 

less discontinuous variat i on a r c cor olla l engt h and style and 

stigma l engt h (Fi g. 18 and 19 , r espect i vely) . The di stri­

but i on of t hese cha r ac t e r s a r e shown i n a scatte r diagr am 

(Fi g. 20) . 
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Almost 1111 6'pecint~me fr.OCl thG l..fri.<lo.D group ~'Y'O <:'07' 0110. oL 

l ess than 25 mm whereas almost nIl specioons f r om tho Indo-

ma l a yan group have corolla of 25 me and above in l ength . 

J.. mong the J.frica n gr oup , Bpccimene f r om South J.fric o. ! 

Fries 3596 and 3597, Larsen 21 nnd Niel Bon 1450 ha ve corolla 

length·o f 24 . 7 mm , 25 . 0 mm, 25 . 0 mm and 26 . 0 mm , r especti voly. 

However , one othe r S}>'tcimen f r om South J.tricll , Wood 1006 , ho.s 

corolla length of 20. 0 mm while all eyccimens of the tropioal 

hfrica n gr oup have corolla less than 25 . 0 mm l ong . ThUG, tho 

s pec imens from South J.frica except tho l as t one have thoir 

corolla intermediate between the two gr oupe . 

A f e w s pecimens in the Indo-~Ial ayan group ale a dovio.t o in 

th e ir rapge of corolla length from that for the gr oup 88 a 

whole . ~he spec imen fr?m Bia r o Island , Hi elaen 795 and Q 

s pecimen fr om Srj Lan ka , \'Innntorp 2587 , have corolla of 20 . 0 nun 

and 25 . 0 mm , resp~ctively. 

All spec imens of the j,friesn gr oup have a Btyle and stigCD. 

l e ss than 15 . 0 om long . hlrnost all s pecimens of the Indo­

Ma layan group possess style and sti gma of mor e than 15 . 0 me 

long . B . tho one from Biaro Island , Nie l s en ut a few speC1mens , ~ 

h 6638 and the rest from Sri 795 , one from Florida , Brumbac 

Lanka ( three of the four) have s tyle a nd tJt i gma length of l e ee 

. t han- 15 . 0 mm . 



Th~ re i s a ma rked tendency f or epeci~enB f r om Biaro 

I s l and and Sri Lanka to de vl' . t e f th I d l ' r om 0 n o- Ma ayan gr oup . 

The spec i men from Bi are I sland has the shortes t cor olla and 

s tyle Rnd stigma a~ong the Indo-Malayan gr oup . Ita s tyle and 

s tigma are even s horter than the s hor t est style and st i gma in 

the Afr i ca n gr oup . J.lthough the s pe cimens s tudied froo Sri 

Lanka are only f OUT , the placing of these specimons in the Indo­

Mal ayan ~rDup i s doubted due to f ew r e080ne . Except one 

spec i men , tho r eet have the shortos t corolla among their member s 

besi des the s pec imen froQ Bia r D Island . These spec i me ns 0100 

ha ve the sho r tes t s tyle and BtigmR l ength apart from tho 

s pecimens f r om Biare leland and Florida . 

The South l~ fric C\n spec imen s devi a t e f r om tho tropi ca l 

Afr i can gr oup in their longe r cor olla and relatively long~ r 

s tyle and stigma . The South ;. fric an popula t i ons o f the gr oup 

could probably ha ve been introduced t o South African f r om 

Indi a and/or othe r centres of the Indo- Mal ayan group . But 

these populat i ons a l so devia te fr om the Indo- Mal ayan gr oup by 

the ir shorter corolla and s tyle and s tigma l engths . Until 

fur t he r studies a r e done on mo r e oa t eria l from the r eg i on , 

the s pec i mens f r om South nfric a should be kept in the Afr i can 

gr oup . 

Other characte rs : the variation i n pollen s i ~e (Fl~s . 21 , 

22 and 23) s upports the di s tinction be tween the two groupe 

r e veal ed by the varia tion in coroll a and style and s tigca 

l eng ths . But s ince the distinction in the pollen s i ~c 1s 

not ve ry s harp , i ts taxonomi c usefulness i s limited . 
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The length of the capsules shows continuous va riat i on 

from 18 . 0 t o 28 . 0 mm in the ~fric~n g r oup and 21 . 0 to 31 . 0 ,¥~ 

i n the Indo- Ha l aya n gr oup . The capsules of the majority of 

the s pecimens of the hfriean group nr e l es8 than 25 . 0 mrn l ong 

whe r eas those of the majori ty of the other group ar e more 

t han 25 . 0 mm. But th~ usefulness of this charac t e r i s limi t od 

by i ts continuous va riation . 

Seed morphology Bcems t o be the moe t i mportant quali tat i ve 

cha r a ct.er . In t he l.[ri ca n gr oup t he l a rge r pa rt of the Burfac e 

1s covered by almost confluent processes o f more or 10s8 equal 

s i ze , whe r eas i n the Indo- Mal ayan group the processes a r o of 

unequal size and r elati ve ly i solated from each othe r (F i g . 1,5) . 

In the h fri can group the mar gi n of the seed i s mo r e or l css 

undulate t o sli ghtly crennte while in the Indo- Mal ayan group 

i t i s double dentnt o . ~10reov.e r , the sceds of the 1tfr1CE\D gr oup 

a r e smAlle r (4- 5 mm in di ame t er) than the Indo- Mal ayan group 

(5- 5 . 51l1!l1 in di a me tor) • I. S f ew of the spec i mens had mature 

fruit it was not possible to ma ke as thorough an invest i ge tion 

of the di s t r.ibution of fruit and seed char ac t e r s as i t was t or 

vegetat ive and fl or a l ones . 
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• • .It ~ TILXON01-I I C CONCLU I ON , 

J..lthough the .south I.fricnn s pecimens deviatu froID the 

t r opi c u l J.fricun spec1mt<ns , they o r El r e t a ined in thu Jl tricnn 

gr oup until furthe r s turl i es a r c pe r f orced on mo r e mate rln1 

from South j,fri cu . Simila r ly , the spoc imens frot!! Bia r o 

Island LInd Sri Lnnku a T !:! kept in tho Indo - Ma l ayan gr oup . 

Spec ific di s tincti on normolly r equires tha t di econ-

tinuOU6 varia tion sh ould be f ound in t wo or mo r e i n deptm dont 

chnr~cte r (btebbio», 1950j Steenis , 1957 j Bj or ns t ad e 0.1 . 

1971) . Subspocific rank i s the only one in wh ich gOOgTo.-

ph i cal d~ t ri~uti on cnn be t a ken as 8 dec i s ive c ha r ac t e r in 

a s s oc i a tion with n s ingle c orphol ogi cal diffe r ence (Davi e 

& He yw ood , 196} ) . J..lthough t he wo gr oupe a r e separa t ed 

ma in ly by the corolla nnd s tyle and s tigma l engths , t heee 

fe a tures a r e not con s i de r ed independent cha r acte r s s i nce 

as Hedbe rg (1957) s t a t es a large r cor olla t ends t o be 

assoc i a t ed wit..h a l a r ge r s tyle . Accor dingly , the r ank or 

Bubspec i es is givcn t o t he t wo gr oups . 

The h fric an gr oup i s gi ven the came used by Neea (1 847 ) 

for a va rie ty r a i scd t o s ubs pec i es micrantha . The variot a l 

ep i thet mic r antha i s sel ected beca use i t de fin es the s mall­

flow er ed j,frican gr oup . rurthe rctor t: , Noes described thie 
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va r i et y as hav i ng a corolla about half the l engt h of tha t 

in h i l:> va riety a lphn (bH6f:d on materia l fr om Ind i a) . The 

type s pec imp. n (mi c r ofi che photogr aph seen ) i 6 a l eo a good 

r e presenta t i ve of the J,[rican group , end was collected fr om 

t he Sudan . 
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SYNOPSIS '1'0 '1'HE TAXi,. THBJ,.Th:D MlO SPECI MENS SEEN 

KEY TO THE SUBSPECIES 

Cor olla normally more than 25 . 0 mm l ong j s tyle 

and st i gma noroa lly mor e than 15 . 0 m~ l ong • ..• aubs p . 

ganflic tic a 

Coroll a normally l ess than 25 . 0 mm 

long ; style and st i gma less than 

15 . 0 mm long • • ••.. . ..•. .. . .. •• • • . •• • . • •• e ubep . mi cran tho. 

1,systas i a gan getica (1 . ) T . I, nctet' s . (1864) s ubs p . gange tica . 

Just i c i u gangetica L. , hmoen . J,cad . 4 : 299- 300 (1759) . 

Orig . call . : The re are two opc c i~cns in the Linnaean 

He rba r i um , nos . 28 . 27 and 28 . 28 (seen on mi crofiche 

only) • 

SYNONUts 

Ruell i a secunda Vahl ., Symb . Bot . 1 : 85 (1790) . 

~. dig i talis Koen ., in Spreng . , Syet . 2 : 852 (1825) , 

h . coromandeliana Nces in ~Iall " PI. he . Rar. 3: 89 (1832) 

~ . plumbaginea Nces in Wall . , P. hs . Ra r . 3 : 89 (1 832) . 

A. co r ol!Jandel i a na Ne . 6 vn r . a lpha Nce s in DC " Prod . 

b.. cor omande liana Nces va l' . ~ Nees i n DC ., Pr od . 
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coromandel i ana Nces Va T . beta · Noos '·0 DC., Prod ~ 

l!. c oroman.de l i a n " v 
~ ar . gamma Nees in DC ., Prod . 

11 : 165 (1847) partly . 

A· c oromandclinna Nces vtJ. r . gnmr.lQ ' varia.bi.U.u Noo4 in 

DC . , Prod . 11 : 165 (181.7). 

A~ corornandcl i nna Nces VaT . delta tomentosQ Noes in 

DC . , Prod. 11 : 165 ( 1847) . 

A· violacea Dalz . in Hook ll Kew Journ . 2r'39 (1850), 

NOMINJ. NUDI~ 

Ruell i o. filiformi s \/811 . I Ca t . n . 2401 partly . 

B. coro~andel innn Wall . Ca t . n . 2399 part ly . 

~. obl i qua Wall ., Ca t . n. 2339 partly . 

E. bi loba Hoc hs t . i n Schedul i s , cripti s . 

E. zcylani ca Koen • . in Ro xb ., Fl . Ind . 3: 42 (1832) . 

DESCRI PTION 

Perennial s uffrute scent herb with t r a iling woody stem , 

r a r ely sube r ect 0 . 7 to 2 . 0 c long . Stem br anched , 8U~ 

quad r angular or quadrangular, pubescen t or nearly gl abrous 

exc ep t a t node s . Leaves ovate or s ubova t e j baBe cor da t e , 

trunca t e , r ound or cuneate ; ape x ac ute , mucronate , 
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truncate or rarely ap i culate ; sparoely pubcccont or 

nearly glabrous ; upper and/or lager ourface cove r ed gith 

+ densely spaced bar- like cyotol i Lhs j l a ternl ve ins 4 to 

6 pai r s ; petiole (210 ~ ) 5. 0 - 3010 ( .54 ~ o ) mm long . 

Inflore oc~ ncc a te r minal raceme l lOX i peduncle s 2 . 0 to 

25 . 0 em long ; floRe r s o ne-Gid~d , alte rna te r a r e ly 

opposite , pubescent or nearly glnbrou8 j pedicole 1 . 5 to 

3 . 0 mc long , pubescent with glandular and oglondulor 

ha i rs . Brac t s and bracteoles oinuto , 1 . 0 to 2 . 0 mm lons ; 

base 0 . 4 to 0 . 8 r.lO ~ i de ! gl a brous , triangular , margin 

ciliate j apex ncucinate rarely acute . Calyx 1 •• 5 t o 10. 0 t:.O 

long , lobec 0 . 8 to 1 . 5 mo nide at bo"S8 , ! oqual , linea r 

l anceolnte , apex acumina te ; sparsely pubescent with glan­

dular and eglandulnr hnirs , gl andular ha iro dominating on 

the tube . Corolla purplish r urely yellowi sh or whitish 

with rvticulate ond conspicuous veins , 25 . 0 t o 40 . 0 mm 

long r a r ely leSBj tube 21 . 0 to 31 . 0 mm long; spar sely 

pubescent VIi th glandular llnd eglnndula r hairs , ogl andulnr 

ha irs dense belon the attachcent of the stamene (inside 

the tube) . Stamens didynaa ous , one long and one shortj 

longe r pair 6 . 0 to 10. 5 we long and provided with Q lino 

of s hort glandula r hairs (~ong the l ength) j s horte r pai r 

5 . 0 to B. o mrn long ! glabr ous; anthers 2 . 0 to 4. 0 ma long , 

c ells unequally placed , tailed at the boee . Ovary conical , 
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2 . 0 to 3 . 5 mm long ; style pubc ace nt at and near the baso 

(about one- thi r d of it s leng th ) , 14 . 0 t o 22 . 0 mm long 

inc l uding the s ti gma , rarely l es6 ; stigma sli ghtly bifid . 

Capsul e 21 . 0 to 31 . 0 !:1m l ong , hirsu t e .... ith gl andular and 

egl andul a r hairs . Seeds cOr.lprosscd , about 5. 0 to 5 . 5 mm 

i n d i or:'eter I glabrous but provided \ti th unoqual s i zed pr o­

cesses , mar gin doub l e dentate , gr ey in col our . 

DI STRIBU'rION 

robaina , Barbados I Bi aro l Florida , Gal a thea , Hawai i , 

I nd i a", J ama i ca , Java \ ~lalo.ya , Ne ... GU inoo , Ph i l :l. pp i nc B, 

Sri Lanka , Thailand , Trinidad , Ve nezuela (F i g". 24)". J.l l3o 

r eported fr om Britis h Gu i ana and Colo mb i a (Leonard 1953) . 

HABITAT 

Gr ass l and , r oadsi de , riverine f or est and hilly 

gr ounds . The only alt itudes re corded ur e 50 and 200 m 

f or New Guinea and Thailan d , r espect ively . 

I 



COLLECTI ONS HEI..URED 

AMBOINJ. : 191 3 Rob ins on 1784 (C )I 

BJ\nBI~DOS : Codrington House 1958 no . call . (K) 

BURO ISLJ.ND I INDONESIi . VI! 1929 Nie1 0en 795 (C) 

BORNEO : S.ndalt.n I . 1950 K.dir i. 2705 (K) 

FLORI DJ.: Ed i son Es t a t e Ga r de n tII ~ 1969 Brumbach 6638 (UPS) ; 

Fai r Child Tr opical Garden 111 1 1969 Gill i s 7917 (S ) ~ 

HltWl.III Cult.1vated Degne r & J£lkowoto 10 123 (5) 

INDI A: South II . 1935 Barnes 83 (K) Mad r ao , Chc nzapall1 

II . 1908 Bourne 5085 ( K) ; I . 1883 Gooblc 11901 (K) ; in ga r den 

IV . 192'. Franck 348 (S) ; Woodoo , "Iulcullny X. 1952 wi ght 2269 (K) j 

Roya l Gar den Kew K 2269 (e) i IV 1980 Than ikaimoni 1538 (e) . 

? Vobi s . n . (K) . 

JhliJ.ICJ.: XII . 1955 stearn 33 (5) . 

Jj,VA : wes t III . 1930 Fr a nck 105q (e) . 

MJ...LJ\YJL: Sela ngar 1937 Franck 1084 (e ) . 

NBVI QU INEJ. : Sentani dia t ., Ifar 50 II! XII 1954 Mckee 1809 ( e) 

SR I L/.NKk : IV 197' Br emer e t 01 . 190 (S) j Battica l oa XII . 

1976 Cr a mer 4776 ( K) ; Th • • ito. 1988 ( BR ) ; I V 1973 W.nn tor; 2587 

(8) • 

THJ. ILhND : Hua k Lek Falls 200 m Il . 19 £2 Larsen 8 . n . (C) j 

Bangkok Sor ensen e t 81. 1983 (e) j Zirn~ermann 67 (C ) . 

TR INID/.D: ncar Rio Cl aro V. 1957 Richa rdlJon 15""} (K) 

VENEZUELh : Orinoco Rys ly & Squi r e 38 (K) 
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OTHER COLLECTIONS 

GiLL/l.THEJ. : Bay o f Bengal Wall i ch 1262 (C ) . 

HJ~Wl\I I : Houth of Niu s trear.l X. 1946 Fosbe r g 27119 (8) . 

INDI J-l : 185L~ Wallich t wo collecti on s s . n . (C ) j III . 181} 

W&ll1ch 268 (C) j Vahl two collections s . n . (C) Ho t toboll three 

Collecti ons s . n . (c h Schumache r 6 . n . (C) 

PHILI PPINES : Mindanao. , ~iara planta tion XI . 1950 ~nonuevo 

13467 (BB) . 

SRI Lf.NKJ. : Pinna wa l a IV 1973 Brc r.lI:Je r et 0.1 , 194 (C) . 

TH/,ILf~ND : Bangkock 1899 Zi mmermann 68 (BR) • 

•• 
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~. gangeti ca ( L . ) T . /.nde r s . s ubsp . oi CTllntha (Nees) 

E. Kelbessa comb . et s t at . nov. 

Basi onym: ~ . cor ornandeliana Nees Va T . alpha - micrantha Nces 

in DC . , Prod . 11 : 165 (1847) . 

Or i g. call .: Sudan 1 Sennaar he arhi 687 (DC . hol ot ype , 

microfi che photogr aph seen ) , 

SYNON YMS : 

Hue llia i n trusa Fprs kal t Flo Acg- h rab . 113 ( 1775) . 

a. ca pens i s Nees i n Schlechtcnd ., Linnaea 356 (18~ 1 . 

Dysc hori ste b~lQba Hochst ., Flor a 3 : 72 ( 1845) . 

~. chelonoi des Ne cs vaT . del t a or abicn Naee in DC., Prod . 

11 : 164 (1847) . 

~. coromande l i ana Nees va T. ~ Nces in DC . , Prod . 

11:1 65 (1 847) partly . 

! . coromandcl i ana Nee a var: ~. Nce s in DC . , Prod . 

11:, 65 (1847) part ly . 

A. corooande lia na Nees va T. delta tornent osa Nees in DC . , 

Prod . 11: 165 (1847) ? 

~. i nt rusn Nees in DC . , Prod . 11: 166 ( 1847) . 

~. bojeri ana Necs in DC ., Prod . 11 : 166 ( 1847) . 

A.como r ensiG Bojc r ex Nees in DC . , Prod . 11 ! 166 (1847) 

!. cal ycina Bcn th . non Nce s in Hook . , Fl . Ni gr . 478 (1849) 
I 
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!! .. podos tnchYG Klotzsch in Pe ters , Rc i f>e Hoesamb . Bot . 199 (1862) . 

!i. ., 6uhh8.stat a " " " " " " 200 " 
b· flor i bundll " " " " " " " " 
A. acuminata " " " " " " 201 

j, . pubescens " " " " " " 202 

j,. 6cab rida " " " " " " " 
!! . mul tifl o r a " " " " " " 203 

!!. 9ueri rnb ens i s " " " " " " 204 

A. 9u~nterna a uct . non Nc~s : hndcrBon . in aourn . Linn. Soc . 

London 7: 52 (1864) and in Thwaito B, Enum . Pl . Zeyl . 235 (1 864) 

~. parvula auet . non Nceu hke kGs i Cantri . 1 : 20Q t . 16 ( 1961) . 

NOMINJ.. NUDA : 

TyloSloss& l ongipcs Hochs t . ex . Solm6~Laub in Schwe i n! ., 

Beitr . Fl . heth i op . 104 (1867) . 

Ruell i a quaterna Schumach o, Bcskr . Guinea Pl . 284 

Ramusia nyctaginea E. I'teye r in Drage Zwe i , 

Jlflazenfam . D~cuLJtmt e 150 , 160 and 215 . 

DESCRIPTION 

Vleakly s crambling Buffrutesc ent he r~ , r oo t i ng a t l ower 

nodes , rarely e rect , 0 . 25 t o 2 . 0 m long. Stem branched . 

r a r ely s imple . Leaves ova te , 6ubovate , l aneeol a te or r a r e ly 

obl ong , 2 . 5 to 13 . 0 em lon& , 1 . 4 t o 7 . 0 em wide ; basG cor date , 

" 

" 

" 

" 
" 
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truncate , r ounded or rar ely obl i que ; apex acuminatu , QCuto , 

muc r onut e or r a r e ly obtuse or spi culate ; pe tiol e } . 5 t o 
--

57 . 0 mo l ong. Peduncles 1· 5 t o 2} . O C~ long , 3-~any flo.or~d; 

pcdi cels p. S t o } . O mc l ong. Bract 0. 8 t o , . 0 ma l ong , 

0 . 3 to 0. 8 mm wide at ba sc o Calyx 4.0 t o 7.0 mm long, l oboD 

0 . 5 to 1 , 5 ' mm wide at base . Cor olla white with violet mork-

lngs on t he laue r lip , r a r ely Pale blue or pale mauve , driu8 

yellow , 12 . 0 t o 26 . 0 mm l ong , tube 8 . 5 to 19. 0 mill long. 

Stamens , long~ r pai r 3 . 5 to 9 . 0 mm l ong : shorter pai r 2. 5 to 

7 . 0 ~~ l ong; anther s 1. 5 t o 3 . 0 om l ong , ra r ely provi ded 

with dark- blue l inv dor sally . Ovary 2. 0 to 4 . 0 om l ong ; 

style and st i gma 6 . 0 to 14 . 5 mm long . Capsule 18 . 0 to 

26 . 0 mc l ong . Seeds 4 . 0 t o 5 . 0 mm in di ameter pr ovidod 
. 

with ! equal s i zed processes , ma r gin undulate or crenate . 

DISTRIBUTION 

hldabra , hngola , Benin , Botewana , Burundi , Camer oon , 

Central hfr i cShRepubli c , Chad , Congo , Ethi opi a , Gabon , 

Ghana , Ivor, Coast , Kenya , Li beria , Madagascar , Malawi , 

NozarDbi que , Namibia I Nige r ia , Reuni on , Rwanda , Senegal , 

Seychelles , Si e rra Leone , Socotr a , South hfrica , Sudan , 

Tanzania , Togo , Uganda , Yeoen Ar ab Republ i c , Zai r e , 

Zaobia , Zi mbabwe (Io'i g. '24) . A160 r epor ted from Bor or , 

equator i a l Guinea , Moc i as Nguomo Biyoga , Ni ger , Rrincipo , 
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Sa o To~e and Swaziland (Compton, 1976; Exell t 1944, 

Bentham , in Hooker , 1849) . 

HhBIThT : 

Generally di s turbed habitats s uch as r oads i des , f or es t 

clearing and ol d farm lunds and all ao i l types . 0-2200 m 

( r eported from 3100 m in Kenya ) . 
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COLLECT I ONS t-IBASURED 

I..LDi.DRA : South I s l An d 1. 1968 Re nvoi ze 797 (BR ) . 

hNGOLj\~ Kampushi River 1. 19}8 Milne - Re dhead 4229 (BR) . 

BOTS'IJ.NJi. : KUllndo a r en 1. 1976 Hillia mson 71 (BR ) . 

CA.MEROON : Adnm~7a I Gasha ka II . 1954 La tilo & Dn r amol o. 

28963 (K) j 10 km N. of Betar e-Oyn II . 1966 LeouRcnbe rg 7751 ( BR) ; 

Kumba d i s t . IV . 1951 Ol o r unfemi 30552 ( K) . 

ETH I OPIJ, : Ka H n a r oun d Giron 2000 m XlII . 1972 Friis 1706 

(C) j 10 km E. of Jiroma +2000 m De Wi lde 7631 (C) ; Britren , HarnaGen 

I V. 1 902 P.a pp i 40 71 (5) j Ti g r a i , 28 krn S o f Indo.sc l ns6ie 1700 m. 

IX . 1970 De ~lildc 7093 (BR) ; Illubab oT , : ' km E . o f Mo ttu 1630 m. 

XII . 1972 Fri i s 1565 (ETU) j \/811 0ga : 5 km E . of Neke mto : 1800 m 

De Wilde 8901 (UPS) ; l.: o ,sl ope of lJi de os8 R. Va lloy 1300 m. IX . 

1975 Gi lbe rt & Thul in 652 (UPS ) ; 13 km. E. of Nckemte 1900 m. 

IX . 1975 Gilbert & Thulin 845 (UPS) . 

GABUN: V. 1972 Gavage 2 (UPS ) . 

GHJ.NA S. of J\xim III. 1953 Horton 8482 (K) . 

I VURY COl,ST : S . B. o f J.b i dja n VII . 1967 Geerling & Bokdan 

380 (BR) ; 40 km N. E . of hb i djan +40 m. X. 1968 Leeuwnberg 1737 

(BR , K ) . 

KENYJ. : Mombllssa I s l and L 1953 Drummon d & He msl ey 1049 (5) 

Kwa l e diet •. sea level VII . 1953 Dr ummond & Hemsley 3914 (BR) . S) j 

1600 m IX . 1949 Oees tera nu8 6254 (5) ; Teita Hills , E. of Ki de.ya 

1560 rn II . 1966 Gi lle tt & Burt t 170 (BR) ; Kakamega di st . 1700 m 

Ke ratin & Le n a rt-Holm 16 ( UPS ) . 
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LIBBRI A: Golu forest VII . 1966 BOG 2~~7 (eR) ' T JJ I s po t D a r ea Boa 

2629 (BR) . 

Mi-Li.WI , · 1350 m Stolz 290 (C) . 

MOZJ,.)o!BIQUE : Que limanc d i st ; Faulkner 125 (5) j Lumbo IX . 1949 

Fa ulkner 461 (S) ; D~lcgoa Bay IX . 1929 Hortensen 4 (C) . 

NIGLl/IIL : Jos plateau VII . 1960 Batten- Pool o 185 (K); Obubra 

V. 1959 Binuyo 41363 (K) ; 12 miles N. of Ibadan Faili ng 3. 5 (C) j 

Lagos XII . 1927 Hage rup 843 (C) j Sapoba 111 . 1969 Lowe 1692 (K) j 

Bibun d i 1. 1891 Juns n c r 12 (UPS ) . 

R"I1'.NVJ. : 1750 m III. 1972 Baux i n 1J'11 (BR) i Huta r a XII . 1958 

Troupin 9599 ( BR ) . 

S~YCHELLES : Mohe - Bi ole 200 m XI . 1961 Jeffrey 355 (5) . 

S!HNj \ LBONE: Sh enge V. 1967 Horton & J ar r 3994 (K) ; 

Ron i ctta ! 75 I!I II. 1921 Thomas 5289 ( BR ) . 

SOUTH kFnIC1. : Notal , Durban II . 1914 Frie s 3596 & 3597 (UPS ) ; 

I . 1927 Larsen 21 (C) j Probe Durb~n 1886 Wood 1006 (UPS ) i 

Birghton Beach I. 1950 Ni el sen 1450 (C) . 

TANZANI1\ : Amani 1000 m VII. 1974 Bsagoe et Ill . 179 (c ); 

Ikuu 1060 m 1. 1950 Eullock 2321 (BR) ; Tangs di s t . VII . 195} 

Dr ummond & Hemsley 3231 (S) ; Bush i r i Es t a t e 1950 Faulkne r 615 (S ) ; 

Mbulu I s l and . L . Tnnganykn II . 1955 Ri chards 4521 (FI ) i Hblu 

970 m VI 1965 Greenway & Kanuri 11914 (BR) j Hanyoni di et . 1320 III 

IV 1961. Gr eenway & Polhill 11580 (S) ; Ki sarawe XI . 1969 Ruffo 

}24 (BR) ; Shubi 1515 I!I II . 1959 Tanner 1.509 (BR) ; Ngara di et . 

1670 m XII . 1959 Tanner 4662 (BR) ; Gr eat Ruaha Ri ver 450 III I X. 

1970 Thulin & Mho r o 872 (UPS) ; Bushubi 1515 c Turn er 
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5895 ( 8) ; Haseaz i ne sea l e vel up\;tll rda VII . 1959 Fa ulkner 2303 (BR ) . 

YEMEN J..RJ.B REPUBLIC ; Hadi Hadaba 1400 m I . 1975 HepPEl r and 

Wood 5977 (c) . 

Z/,IIlli : VII . 1971 I warSBan 115 (UP") " G b N ~ ar~m a o t i ona l Park 

VII 195 0 Noi r f al i se 91.1 (BR). ' 

ZM1BI J,. (N . RHODESH ) : Ses he ka di e t . JmguB 1073 (BR). 

ZIMBABWE (S . RHODESIA) : Hartle y d i e t . II . 1951 Hoal e y 3 226 

(S) ; Salisbury 1120 m Chase 7901 (5) j Chipinga di et . 730 m V. 1957 

Cha s e 7733 (ER, s ) . 

OTHBH COLLBCTIONS 

hNGOL)I : Mex i co dia t. 1. 1938 Milne- Redho a d 4040 (BR ); 

Kampus hi Rive r I . 1938 Hilne- Hcdhclld & Ci e se 1918 (BR ). 

BBNIN : I> orto Novo L 1964 Kimbe 111 (BR). 

BUHUNDI : Kitcga IIi . 1958 Van der Ben 1970 (BR) ; Buhonga 

1 120m X. 1967 Lewalle 2077 (BR); Bujumbura 800 C!I x. 1969 

Le wa l l e 3964 (B~) , Ruzizi , Ki gambn 1500 m I . 1975 RcekmanB 4157 

(BR) j Buban,za , Gih ungVlc 850 m 1. 1975 Re ekman s 4264 (BR) ; Nyamagama 

Valley 1600 r.i X.1971 HccJ ~ mon6 1094 (BR ); Bujumbur a , Kikoma 1000 m 

XII . 1 97 1 Rcck rnonB 1229 ( BR ) ; Ruzizi valley 800 m XII . 1973 

Ree kma n s 2954 ( DR) i Bururi 1500 m V. 1974 Reckman s 3575 (BR); 

~ 850 mIX. 1974 Van dar Veken 11309 ( BR) ; beach o f L . Tanzanyi k a 

IX. 1974 Van dor Veken 11165 (BR) ; 1900 m V. 1971 Rcekman s 672 ( BR) ; 

IX 1932 Bcrquet 169 CBR ) ; 1900 m Reekmans 253 (BR) ; Ki o! IX . 1952 

Mi che l 3829 ( BR ) ; Kiharo IV . 1951 Michel & Reed 1700 (DR) , 
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Urundi III. 1952 Michel & Heed 1328 (BR) ; Gi sur u XII . 1951 

Michel & Rced 903 ( ISR ) j Kiha r o IV. 1951 "lchel & Heed 

H06S0- fi uyig i IX . 1951 Michel & Reed 432 (BR) . 

s . n . (BR) , 

CJ.MEkOON: Escka XII . 1967 Bamps 1397 (BR ); : 17 km S o f 

Me i gan ga 900 m XI . 1964 De Wilde e t a1. 3937 (BR) ; 100 km N o f 

He i gunga 100 m De Wilde e t a l . 4116 (ER) ; 8 km N of Maaok 400 m 

IV . 1965 Lec uwe nbe r g 5407 (BR) ; s hor e of Bar ombi c r ate r l ake 

350 m Leeuw anbe r .g 6873 (BR) ; ' ncar vi llage Zill y ! 700 m XII . 1961 

Brc teler 2061 (Buh Ya un de station 800 m Zenber a t St a udt 489 

( BR) ; Ada-mwa plateau X .. 1960 Bretel e r 550 (EH .. FI); Ba r t e UQ 

Breteler 744 (ER) ; Gabadouma Bre tele r 1475 (BR) , 

CENTHhL J....FRI ChN REPUBLIC: membo r e Ri ver XII . 1965 

Le e uwnberg 7218 (ER) ; Near Hhubza km 15 off Nol a Solo r oad 

Leeuwnberg 7107 (BR) ; YulinGa VI. 1952 La Tcs tu 4332 (BR) . 

C}U~D : 110nga IX. 1935 Louis 149 (SR , C) . 

CONGO : Beke 1932 Vanderys t 29486 & 29811 (BR) . 

t.:THIOP I h : Er itrea , Ghinda - Baresa II . 1893 Pappi 75 (FI}j 

850 m XI. 1909 Fiori 765 (FI ) ; Be ni Ame r 750 m II . 1911 Pappi 

8805 U'r) , 700 mIll . 1911 Pappi 8812 (FI ) , 750 m IX 1907 Pappi 

7521 (FI ) , 800 m X. 1907 Pappi 7658 (FI ) , Pappi 7592 (FI ) , 600 m. 

x. 1907 Pappi 7421 (FI ); Hamascn I . 1902 Papp i 3511 ( Fr) ; 

: 1270 IV . 1932 Bcnedi tis 420 (FI); turn to A.d i Ugri IX . 190? 

Be llini 20 CFI ") i Bnr ea 630 rn II. 1909 Papp i 768 (1'1 ) , Soa ti -
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Ghi nda III. 1892 Pappi 19 CFr ) ; nenr mc r eb I . 1906 Pappi 6948 

eFI) j Medri ad Tesfa X. 1905 Papp i 42 & 6566 (FI) ; XI . 1905 

Beccari 214 (Fr ) ·, Emhnt Kalla 1400 V 8 m • 1 92 Borbey 2000 (Ft) ; 

Ghinda a1 Dongolo 960 m I . 1909 Fi or i 766 (n ) ; Bogas IX . 1909 

Pappi 8553 (l'Ih IV 1909 Pappi 8479 (rI ) ; ~l e nsa 14 1600 ID 1. 

1893 Pappi 2187 & 2252 (FI ) ; Hamasen I V 1902 Pappi 4071 (BR , FI ) ; 

Sabar g uma - Dongolo III. 1903 Tc rhc 1620 & , 662 (F'I ); Ghindll 

Oon£(l1o Barbc y c t 01. 2120 om ) ; Ba rnescin 1000-1300 m I V. 1924 

F i or i 140 (FI ) ; Hamasen 830 m 1. 1909 Fiori 765 (n ); 700 m III. 

1909 Fi ori 767 ( Fr ) j 160 c Riva 1452 (Ft ) ; Ker en X. 1902 Ter hm 

1060 (FI) j hmha r n Tselect ! XII . 1909 Cheovcnda 3214 (FI) j 1600 III 

XI 191 2 Tesfu 167 (rI ) ; Kaffa +28 km E. of Bonga :1 300 m I V. 

1969 ])e Wi lde 5640 (BU ) ; JioDn VIII . 1937 Soccardo 13 & 84 

(FI) ; X. 1938 Lantucci 1122 (FI ) ; Ghi on- Hot el 1750 m XI . 1964 

Meyer 8815 (FI ) ; 1880 Hooney 5867 (SR, ETH , FI ); ar ound Gi r en 

2000 m XI 1972 Fr i i s 1565 CBR) i ! g km E. of J i mma De Wi lde 7631 

(BR) ; Goje b XI . 1939 Saccnr do 455 CFI ) i a t km 585 on the Jimma 

Mettu r oad 1. 1978 Hesfin 151 (ETH . UPS); GondDr ! 22 km from 

Bahr Dar +1900 m x. 1980 ~nBe rm u ( ETH . UPS) j Illubabor , Batchi 

1250 I:!I XII. 1960 Mooney 8837 (ETH, FI )j 1 km B. of He ttu I . 

1972 Frii s 1706 ( BR, ETH) j Si damo 7 km N. of Vi lla 1810 m XI . 

1967 vlestphal & Wes tphal - Ste vens 2832 (BR , C) near Ildol a : 1850 III 

L 1954 Moo ney 5651 (Ei , BTH , FI , S) i Ti gr ai , +28 kill E. of Bnda­

se11asie I X. 1970 Ve Wilde 7093 (BR) j Wollega , Dembi Dal l a 

1820 m I I . 1957 Mooney 6807 (BR , FI ) j Bar ea- Agorda t 500 m I . 

1893 Pappi 2797 (FI ) ; ~ 1937 Benedetto 217 (FI) ; !5 ko E. of 
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Ne kernte Dc ~I ilde 8901 ( DR, ETH) ', 13 km E. of Nakemte I X. 1975 

Gi lbe rt & Thul in 845 (ETH ) i E. s l ope of Di dessn Ri ver Valley IX . 

1975 Gilbe rt & Thul in 652 (ETH) ; Garno Gof fn , Lopa L. Mar gher i t n 

II .. 1950 Va t ova 1840 (}o' I ) ; nt !liver Kulu fo ! 1250 m X. 1980 

Ense rou 430 (ETH , UPS) ; VIII . 1969 De Wilde 5640 (BR) . 

OJ.BoN : Moandn 1. 1887 Be r olinens 19B a (UPS) i v .. 1972 

G1;'I-J'!l.go 2 ( UPS ) ; Libe r a ville V. 1900 De Beaux 133 (BR) . 

GH{.Nl. : Kumasi VII . 1951 Dnrko 697 (BR) j near Kumoe i market 
• 

VII 1961 Irvine 451 7 ( K) . 

KBN Yh : Mombassll I slan d 1. 1953 Dr ummond & Hemsl ey 1045 (BR) ; 

Turkana Prov o 'fl . Su~i ! 121 0 m Thor old 2793 ( BR) ; Ki s umu , Nj ahern 

XI I . 1939 Bally 648 (DR ) ; Shimba hills 3000 m XII . 1968 Mwangangi 

1274 (BR) i Kungwc-~I ahnli PeQ..iueu..la : 770 m Ha r l ey 9446 (fiR); Toita 

hills , E . of Ki daya 1560 m II . 1966 Gi llett & Bur tt 17072 (BR) ; 

coast , Mrima Hills 280 c XII . 1969 Ball y B 13720 (FI) ; Chereneany 

Hills : 1060 m Ma bbc rly & McCall 273 O' I ) i Shirnba h i lls + 1800 

~lagogo & Glove ; 916 (FI) j Lon go rn , Wan gandi a r ea : 440 m Magogo & 

Gol ve r 173 ( BR, ).'1 ) ; Momba s sa 1933 Da riva 1744 (FI) ; Kwa l e f or es t 

a r ea + 380 m Ill . 1968 Magogo & Cl ove r 423 (Flii Ki l i fi di et . 

XII . 1969 He r due '& Kiduwa 10170 ( BR) j Maburu 3000 mIX. 1963 

Mar ce llo s . n . (FI ) j Kaka meg8 f or est I . 1970 Ke r st i n & Lena rt - Holm 

16 ( K) j Shi mba hills 300 ~ I I . 1953 Drummond & He ms l ey 1061 

(BR , FI, S ) i Momba6sa I s land X. 1954 Drmmond & He ms l ey 1049 (BR , 

FI) j Shi moni ' sea l e ve l VIII . 1953 Drummon d '& Hemsle y 3914 (Ft ) ; 
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Kakamcga forest station +1600 m IX 1949 G t _ ccs e r anus 6254 (BR ) . 

LIBERIi.. : 'Nimba mountain 450 m i..dum 21040 (UPS) 3 km NE . 

of Suncoeo Gbaranga II . 1951 Konneh 131 (BR) i 6uehn XI . 1926 

Li nder 1391 (K) . · 

HJ..DhGJ,.SCs..R : CqC1merson s .n". (C ); Centra l VIII . 1880 Pa rke r 

s .n . (Fr) . 

MJ.Ll,HI : Zamba plateau VI . 1952 Baughe y 1284 (BR) ; Gochc kirk 

1600 mI . 1959 Robson 1349 (BR) i Chala moun t a in 1200 mIX . 1946 

Bhase 17709 (BH) j 1892 Buchman 163 (DR); DC6camps s . n . (BR}j 

Sen ga Bay Hot el 470 Cl II . 1959 ~ob60n 1630 (BR) . 

HOZJ,.HBI QUE : Lutlbo IX . 1949 Faulkner 461 (BR) i Inh llmbane 

Gomes & Sousa 1659 (BR) ; Lourenco Marques 1893 Qui ntas 11 (BR) 

1890 Junod 6 .n . (DR) i I. 189B Van dar Bossche 12041 (BB) ; 

Ko~bat Port 1898 Vander B06 5 Chc 11754 (DR) ; Inhacn I s l and I X. 

1958 Hogg 28353 (FI) i IV 1936 GOr.le s & SOUSB 1738 (BR) i Que lima ne 

d i st . Faulkner 125 (SR . C) . 

NhMIBIA Mya r a In . 1958 l1ac,:",Mill e r &: Ci ess 191 8 (BR) . 

NIGEHII. Ebute-Ik·orodu VII I. 1962 Gille tt 15345 (BR); 

Niger delta VI II . 1964 1.nderson 1392 (K); Gombc 1921 aampin a . n . 

(BR) ; Sabobu III . 1959 Bi nuyo 1.1364 (K); Bibundi X. 1891 Jungner 

2 77a (UPS) . 

REUNI ON : Cirque de Salor ize I V. 1 980 Billie t &: J adin 780 

(BR) ; Ent r e Suint Philippe IV . 1980 Billcet &: Jadin 831 (BR) . 

RWJ.NDl,; Kiga li Burgersa 1480 m VI:r 1958 Tr oup i n 7844 (BR ) i 
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Biumba ~1400 In VII. 1958 Troupin 7953 (BR) ; Kagcra N. P .
t 

Kibu~gu I V. 1958 Troupin 6880 (ER) ; Hahare 1400 m IV 1958 

Tr oup in 6788 (BR) ; 1450- 15000 IX . 1958 Troupin 8109 (BR) ; 

Biumba ! 1400 !!l X. 1956 Troupin 2794 (BR); X. 1957 Troupin 

4917 ( DR) ; Gissako shore 1500 m IV . 1969 Bouxin & Hadoux 279 

(BR) j r·jutRra 1400 r.:J 1'roupin 5099 (BR) ; L . Ihema 1350 m IV • . 

1970 Bouxin & Hadoux 1902 (ER) ; Ki dama ;!:1 450 m II . 1958 Troupin 

9096 ( DR) ; Biumba II. 1958 Tr oupi n 5977 (ER) ; Kage ra N. P. 

Trou pin s . n . ( ER); 13701ll Troupin 6111 (DR) ; Bugeser a Troupin 

s . n . (BR) ; L . Kiva , Nyarnashabe 1530 m 1929 Bouxi n 528 (BR) . 

SENBGt.L : XII . 1947 Bcrhaut 731 (BR) ; Daka r - hnnee II . 1948 

hdam 557 ( BR ) . 

,sEYCHBLLB,s : Hahe XII. 1929 lIie l sen 1329 (C) i Par s lin x. 

1970 Schl i e ben 11743 (DR) ; Hahe X. 1976 Ghyoot 22 (BR) ; 

SIl:lRRh Lt;ONl!: : Afzeliu6 five collecti ons s . n . (UPS ); 

Buttam shore kfzelius s . n . (UPS) ; Yoni mamila XII . 1950 Ki ng 

5B (K) ; Ma fnr. XI. 1955 Marmo 173 (K) . 

50COTR;" : Kishen Valley VIII . 1956 Gwgnne 63 (BR) . 

SOUTH ;~FHICJ.. : Meze ppa bay III . 1952 The r son 1215 (S , 

UPS) i Na i Durban I. 1930 Nielsen 1401 (C) . 

SUDJ.N : Yei -hiver Switoe 435 (UPS) ; Bahr 01 J ebe l Valley 

1906 Jardika 80 (HR) . 

TJ1NZ.I .N IJ... : +4 km N . E ~ of Ki gonsera : 960 m IV . 1956 Hi lne-

900 X 1955 Milne- Red-
Redhe ad & Taylor 9722 (BR) ; Kigombe 1 m . 

head & Taylor 7276 (EN) ; IV . 1953 Drummond and Hemsley 323 
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(BR) j Bush iri Esta te 1950 F~ulkner 615 (DR) ; Aman i I . 1950 

Verdcourt 15 (DR) i Siyi near ,mani 1950 Ver dcourt 24 (BR) i 

Ta nga II. 1893 llolbens 163 (UR) ; Ka kombe VII . 1959 Ne~7 bould 

& Harley 4260 (BR) i S. Amnni IV . 1969 Ngounda i 311 (BR) ; 

Masssgu ti VI . 1931 Schlieben 677 & 1148 (DR ) ; Mha l i pen i nsula 

VII I . 1959 Harley 9446 (Bfl); Kungwe mountain 1575 m VII . 

1959 New bould & Harley 4579 ( BR) ; Lushoto 1515 m I . 1966 

Archbold 670 (BR); Pangani beAch IX . 1950 Faulkner 668 (BR) ; 

Rukwu Valley I. 1947 Pielou 54 & 73 ( BR) ; Ul ungurus 1212 m 

I . 1935 Druce 427 (DR) ; hrus hn di s t . ! 1215 m X. 1965 Gr eenway 

and Kaouri 12188 (BR) ; Ki datu II . 1971 Mhoro 495 (UPS) ; 

Kiberogc IV . 1971 Hh or o 1039 (UPS) ; XII . 1921 Fri9 '! 3604 (UPS ) ; 

Usumburas- urira road IV. 1953 Van dor Bcn 335 (BR) ; Bulimba 

914 0 v. 1975 Kahuranga 2656 (BN ) ; Nakn Wali River 930 mIll . 

1956 Milne- Redhead & Taylor 91 26 (BR) ; Madanga soa l ovol 

Morogor o :670 m XI . 1934 Bruc e 93 (FI) j VII . 1955 Tanner 1926 

(BR) ; Insel Mafia VIII. 1932 Schlie ben 2681 (BR) ; Dar es 

Salaan ar ea sea l e ve l III~ 1968 Batty 15 (BR) ; Ma bnko . L. 

Victoria XII. 1939 Sr oClY S. 1076 (BR) . 

TOGO: LOJlle i-lrov . Warneke 272 (BR) . 

UGh NDA : w. Ni l e d i f; t . :910 IX . 1953 Chanc e llor 299 (BR) ; 

Ruwenzori Hau~an 288 (BR) j Tor or o 1200 m IX . 1963 Ma r cello 

s . n . ( BR) . Route KaopHl a - Be runda XI . 1957 Bamps 72 (BR) ' 

YBNBN REPUBLI C: Nont es kad i ensia Ba l gh oao a" n . 

(e) ; For 6kal 370 & 371 (e ) . 
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ZAIRE : Albert National Park , K atanda 950 mIl . 1957 Lebrun 

7603 & 7671 ( BR ) i I sahalilui +1 000 m X. 1937 Lebrun 8002 & 8071 

(BR) ; Ru~aka : 1600 m ~ . 1947 Ge rma in 3374 (BR) ; De Wi tte 9889 

(BH) j +1400 mIX . 1954 De ~litt e 11110, : 950 m IX . 1954 De 

\/ i tte 11321 : 925 m. I. 1955 De rlitte 11710; : 1000 m II . 1956 

De Witt. 12941 & 12992 , !1023 m VII. 1956 De Wit t e 13305 & 

13369 , !1 025 mIX . 1956 De "itte 13471 & 1348.8 , ! 915 m. 1956 

De \'I i tte 13689, : 1010 m XI. 1956 De Wit t e 13780 , : 935 m XI . 

1956 De Wit te 13800, 13841 & 13897, ~970 • I . 1957. 

De l'I itte 13954 , 13996, 14005 & 14024 , ! 1oo o . II . 1957 De 

!fIittc 14062 , 14074 , 14086, 14098 , 14180 & 14192, :1100 m III . 

1957 De Witte 142114 , 14225 & 14258 (a ll DR) ; Yangabi : 470 0 

VII 1941 Loui s 15565 (BR) ; Ba 10mba IV . 1905 Laurent 54 (BR) ; 

Nvembo I . 1907 Vanderys t 182 Om) ; Kilobola V. 1906 Pynaer t 

70 (BR) ; N. Kolia ka ndo 1903 Laurent 42 ( BR) ; Bambesa III . 

1935 Steyaert 127 (BR); Yalinga XI . 1922 Lc Teafu 4336 (BR) ; 

Haute - Kott o VIII. 1922 .I. . E. F . s . n . (BR) ; Bamania VI II . 1914 

Na.nnan 115 (ER) i R. zun gbc II. 1936 De Gr ne r 453 (BR) ; Ruz i zi 

pluin I . 1950 Ge rma in 56}8 (ER) i Son go l ol o XII . 1959 Camper e 

1040 (BR) ; Madimba Kimpak o IV . 1960 Campe r e 1917 (BR) ; Lake 

Banza IV . 1960 Camper e 1872 (BR) ; L. Edward : 925 III IX. 1954 

De Witte 11461 (DR) ; L. Kivu 1500 m XII . 1953 Rich- Sermolli 

152 (FI) Mvuaza IV. 1948 Devred 172. (BR) ; Vanderyst 17571 

(BR)i N£umu Dimi IV . 1953 Calens 1570 (BR) i Lovaniuc IX. 

Carrington 62 (BR) ; Beni 1200 mIX . 1936 Gille 236 (BR) j 

1965 

IV . 
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1914 Hequaert 3388 (DR) ; Kiaa n gan i VI. 1979 Lineo.ski 52575 
( BR ) ; Lwiro 1700 In I. 1972 Auqu i e r 2187 ( BR) ; be twoen L. Ki vu 

L . Bdwa r d 1460- 2000 0 !937 HUr.lbl:lr t 8171 ( BR) ; Ynn gll bi +470 m 

VI I . 1938 Loui s 10398 (BR 4 FI) j Nay Yo Na t o ! 950 Q XI . 1935 

DE Wi tte 2020 (l~R) t Kar i s i mbi v . 1934 De \/ i tt 16.n (BR) ; 

Landnna VIII . 1895 Deur cvre 217 (SR) ; Ougi VI II . 1914 Boquaor t 

5307 (DR) ; Boombell u IV. 1913 De Gi or gi 395 & 478 (BR) ; 

Bilir.lolo I I . 1913 Dc Gi or e i 353 (SR) ; IX. 1913 Do Gi or gi 1307 

CBR ) ; K~scnsa II. 1912 Bequaert 236 (SR) ; Bokada IV . 1913 

NEli s 6 . n . (BR). ; ~fokaba VIII. 1913 Vanderyet 1663 (SR ) j 1110. 

Basal i +470 m I X. 1938 Louis 11159 (DR) ; Luku!a VII . 1913 

Bequac rt 653 (BR) ; Mongala 440 r.l II . 1909 Thonner 208 (SR) ; 

Sakuma I I. 1941 Houl otaert 107 (BR ); Ki aantu Callons 95 (BR); 

Crokola 27 (SR) i Kanunkina I I . 1936 Luxen 430 (BR) ; Ngilli ov 

1920 Billomae r t 52 (DR) i Eala 1906 Punaer t 633 (BR) ; Ikelunda 

1913 Bonnwair 17 (DR); Ki sengu Vanderys t s . n . (BR) i Asbri da 

!1 650 m IV . 1960 Hendr i ckx 7645 (DR) ; Loman i 1891 DeBcampe 

131 Om) i Ha l e ina 1. 1903 Lauren t B. n . (BR) ; between L. Kivu 

"& L . Tanga ny i ka .xII . 1911 Frie s 1437 (UPS ) ; Ka t ana I X. 1953 

Van De r Ben 833 OlR) ; L . Ki vu 1'.60 m Ge rma in 3297 (BR) j Pla in 

of L. Ed wa rd VI ~ 1945 Gc r~ain 3843 (DR ) j Kimwenza III . 1966 

Br eyen~ H. 100 "(DR) j Di baya X. 1956 Li ben 18}8 (DR) j L . 

Tumba 350 m X. 1957 Thonet 76 (BR) ; Goma 1460 m Haudc t 574 

(BR) ; Lube r o 1"580 m IX . 1959 Leona r d 5319 (BR) ; Kaba r e 165 

1700 m XI . 1956 'l'r oupi n 2908 (DR) ; ki obo 350 ID IV . 1940 Don1& 
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236 (UR) j Luki I. 1947 Donis 1432 (BR) ; Eal a garden Leonar d 

903 (DR) ; Luburnbashi III . 1970 Li naowski 10147 (BR) ; Euv de 

Lakandu VI. 1905 GOGS8<:rt B. n . (BR); Yukari 1913 Bavi c chi 223 

(BR) ; Kionzo XI. 1913 Ureschueven 970 (BR) i Myans j or e V. 1899 

Dupius S ,.h . (BR) ; Monda IV . 1913 Vanderyst s . n . (BR) Dima VI . 

1913 Vande ryst 915 (BR) , Kikwit I . 1914 Vanderyst 2875 (BR); 

Kisantu II I. 1911 V.anderyst s . n. (BR) ; Kama 1909 Allard 

36 (BR) ; Catra 41 O:!k ); Inkin Valley 1910 Allard 482 (BR) ; 

Ki santu 1907 Gi llett s . n . (BH) ; Bambila X. 1950 Vas 101 (BR); 

Sangula Sapi n s . n . (DR) ; Lad j a IV . 1939 Gillardin 541 (BR) ; 

Imesc 1912 Sap in s . n . (DR); Kcchcro 1958 Thanner 75 (BR), Uvirll 

+773 m VII. 1955 Seymonens 1117, 1240 & 1253 (BR) i : 800 m XI . 

1955 Seymoens 1924 (ER) : Bopotc , Anhohe VI II . 1896 Thonnor 3 

(BR) ; Bcnja Hussoi n X. 1903 Laurent s . n . (BR) ; Kisantu 19}2 

Vanduryst 35161 (BR) , Vanderyst s . n . (BR); Kisan tu IV . 19}0 

Vanderyat 24606 (DR) ; Lulubourg 1930 Vonderyst s . n. (BR) ; 

Formulut 1932 Vandcryst 28911 (DR) i Sonso 1932 Vnnderyst 28892 

(BR) ; Kiwango 1926 Vunderyst 1912 (BR); Eal a VII . 1936 Cauteaux 

3 (liN) ; Kipako 1932 Vanderyst 20218 (BR) j Lindi 240 m 1955 

Schlieben 5295 (DR) ; IX . 1936 Couteax 93 (BR) j Sangal a VI . 

1914 Ve rmocscn 415 (DR) j hn gessera IX . 1953 Vnn de r Oosten 56 

(BR) j Qur.1 IX . 1914 Bequacrt 5815 (BR) j Katanda :1000 mIX . 

1974 d ' Haurt 78 (DR)j tlyokakoca ! 950 m I X. 1974 d ' Haurt 46 

(BR) ; Bumbcsa III . 1935 Steyac rt 119 (DR) j Mulugu 1974 

Hendrickx 37 (BR) j Kania~a, Haunt Lomami +860 m IV . 1943 



- 67 -

Mullende r s 479 ( DR) i 'iI . Ka t ana ! 2200 0 1929 Van dO T Houdt 

283 & 296 (BR) j L. Edward , Vits humb i Bay I . 19S3 Van da r Bon 

6 (DR) i Aknnyarnak olilll VI. ' 1953 Van der Ben 555 ( DR) Baudon i ­

nvil l e VII . 1957 Dc vr Cd 3475 (BR) j Ki san tu 1935 Louie 10 

(aR) j Yelulut cha ! 470 ~ XI . 1938 Loui o 12807 CBR) ; Bandwana 

Ya Lome 1+70 m III . 1938 Loui s 8540 (BR ) i Bogambe V. 1955 

~ura rd 886 (DR) ; Bamb~sn III . 1935 St eyaer t 42, 50, 8 & 78 

(DR) ; XII , 1952 Ge r a rd 436 (fiR) j VI 1954 Shroure 70 (SR) 

Ca!'~oba N . P . VII I . 1950 Noi r f a liee 661 (DR) I X: . 1952 Noirtaliec 

822 ( BR) ; r. 1950 Saege r 67 (BR) ; VII •. 1952 Tr oupin 1476 & 1551 

(DR) j VI . 1952 Tr oupi n 1261 (UR) j VIII . 1951 Saege r 1313 (DR) j • 
VIII 1952 Troupin 1443 , 1808 & 1855 ( DR) I VII 191. 8 Tr oup i n 

3113 (BR) . 

ZM1BIA (N . RHODESHII;,) : Chikoma mi ss i on X. 1955 RobDon & 

hngu8 14 (DR) ; Ndol a I I . 1954 Fanswe 773 & 443 ( BR) j Haponza 

wes t +1060 Robi nson 260 (BR ) ; Lunzua valley above ka f ak ulo 

+940 mIll . 1955 ~i cha r d s 4787 (BR ) ; Muf ulira +1 210 ~ I . 1948 

Cruse 167 liR) ; Mufulira 1950 Cruso s . n . (BR) . 

ZIMBAB~/E ( S . RlIODE!;.iIJ. )Beobwe f or c(;t 1934 Mart i n A 1?/}4 

(BR) ; Unswcswc Niver I ~ 1958 Mitler 4957 (BR) ; Chi r i nda de 

Wi lde 1920 (BR) ; Ch ipi n gn Ph i pps 622 ( BRh Umtali ? 3700 m 

II I . 1963 Bhase 7961 (DR ) . 



TABLE LA: Heasurccents o f Poll e n Mor pho l og i ca l Characte r s fro m Flv~ Ge DCfa o f Acantbaccae. 

The Range of 10 Mea eu.r cments . All measurements are 1n/~ •• 

, . 
Speci e s OUWICTER , 

. 
P EP SP HP E EE SE HE DP( O) CO ; , 

1.-2 1.-2 7_8 " \ Graphtopl!xllum pictu. 57-61 3-4 2-3 1._2 5:>-60 &-_4 4S_48lf5.-'7 , , 

• 

, 
Jacobl.nJ.a }l!.~ 59-6. 2-] 1-2 1-2 31_3 5 • ' 3-' 2- 3 1-2 3-5 Sl-S~ \ 

24-27 , 
.Justlc:la naTa 42-48 2-3 0.5-1. 1-2 26-30 5-7 4-6 2-3 2-3 - , 

• • 
, 
~. hysso p.1folla 52- 56 2- 3 1-1. 5 ~6 ~2 2_ 3 2_ 3 6-7 7-8 24- 27X2- la 

I 
7 

, 

2,. nata.laIBis 40-45 2- 3 1-1.5 1.-1.5 28- 30 2-. 0 . 5-1 2_ 3 5_7X7-8 33- 36X4_ 6 , 
.1. -pi.nguJ.Rr 4.5-09 2-] 1- 2 1-2 1:6-31 4-5 2_ ] 1-2 2_3X4-S 

21.-25 

~. sch.t.perl 52-55 2_] 2-] 0 . 6-1 33-36 5-3 3-< 1..&-2. 4-5 -
. If}-22 

~. t.rlnerwa 38-42 2- ] 1- 2 1-2 22- 24 3-4 1.-1.. 5 2_] 3-'X5_7 32-3 S,l!2l-4; 

ifaekaya -bella 59-65 4-5 2-] 2- 3 52- 5 5 3-5 2-3 2- 3 8-9 44-4n~ 

Styasas~a sp. nov. 52- 55 3-4 1.- 1. 5 2-2 . 5 - - - - 5_ 6 . -

For Abbrevi ations see tabl e lB. 



- 6& -

T.\BLE 1 8 . Measureme nt s of Pollen Morphol ogi cal Charo!!lc t cr s from 

Five Ge ner a of Acant haceae . Each Figure 1s the 

j\v(!rage of 10 Measur ements 1n fm. 

--
C H h RAe T E I 

Spe c i e s 
P EP SP NP E EE SE NE A 

Gra,Et0 l2:h:illum 59 4 2. 5 1. 5 56 3 2 1 ora - 8 
Ei ctum colp! _ MXS 

.~~cobinia 916Z- 59 3 2 1 34 4 3 1 or a • " 6 
i o v i! i:i co lpi • 52Xil 

Justicia flava 45 2 0 .5 1. 5 27 7 4 3 3 -
J . hvssonifo l i a 54 2 1 1 40 5 2. 5 2. 5 or a • GX8 
- c ol pi • 25Xo1 

J . nat al ensis 42 2 1 1 29 3 1 2 ora· 6X8 
- co l pi • 3tlxS 

;c. Eingui or 47 3 2 1 29 4 2. 5 1. 5 3<4 
23 

J • schimEc r i 54 3 2 1 35 6 4 2 3X4 
. - 20 

J . trine r va 40 3 1.5 1. 5 24 3. 5 1 , 5 2 ora · 4X6 
- co l pi • 37X3 

Nnckaya bella 62 4 2 2 59 4 2 2 or a · 9 
col pi 47 xG 

~t:iasasia sp . 53 4 1 . 5 2. 5 3 

nov . 

ax i " . EP ~ e xine at po l e s , SP - s cxi ne 
;\bbr e vlat i ons : p '" pol ar 

i t ol e, E. equat orial 
at po l es , NP • nex ne a p , 

"E _ exine a t e quo!!Itor , SE • sc xine at 
d i ame ter , ~" 

E i a t equa tor , f\ • apcrtur..:ls . 
equat or, N K ne x ne 

I 

\ 

\ 



o 
"-

i 

TABLE 2A . !iccsur~C\ents o f Po lle n Mo r pho l ogica l Cha racter s from Nine specie s o f i .sy s t as i a Blume . 

The Range o f 10 Mea s u r e me nts. All measure me nts are in 'm. , 

C H A R ACT E R 
Specie s . 

P BP SP NP B EE 

r.s y sta sia calyc ine 79- 83 4- 6 3- 4 ' - 2 ~7_51 11- 13 

A. c ha r mian 105- 112 6- 8 2- 4 3- 5 63_ 71 19_ 21 

A. drakebrocy-~anll 79 - 87 5- 6 2- 3 2- 3 4 7- 53 9- 11 

!!.. ~.!.!..c:E. 56- 87 4- 6 1- 2 3- 4 36- 50 8- 14 

~. guttate 81- 92 6- 7 2- 3 3- 4 49 - 56 13-16 

!!.. macroc a rpa 62 _67 2- 4 1- 2 1 - 2 4 3- 48 4_ 6 

1. oppositifl~ 69 - 76 4- 6 2- 3 2- 3 47- 50 9 - 1 2 

A. scande n.s. 85 - 89 4_ 5 2 2_ 3 55- 57 5_7 

~ .. schimpc r i 68 - 75 5- 6 2- 3 2- 4 112 - 48 13- 16 

. 

F.~ Abbr~viations see tab l e l B. 

S B NE 

7- 8 5_ 6 

'3.4-16 5- 6 

6_ 7 2- 4 

6_ 8 4- 6 

9 - 1 2 2_ 4 

1- 2 2_4 

5_ 8 3- 4 

2- 3 3_ 4 

9 - 12 3- 5 

DP 

3_ 5 

5_ 6 

5_ 6 

3_ 5 

4_ 5 

5_ 6 

3- 4 

6- 8 

2- 4 
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T.\BLE 28 . Measure ments of Polle n r.lorphol oglcal Cho!llracter lJ from 

Nine Species of Asystas i a Bl ume . Each Plqure 1s the 

Aver agE'! of 10 Measur ements in }Im. 

-
C H r~ R ACT E R 

Species 

P EP SP N P E EE SE NE A 

-
iI • calyc i na 81 5 2 3 49 12 7 5 ·1 . -
r::. • c ha rmian 109 7 3 4 66 21 15 6 5 

11 . drakcbrockmani 82 6 3 3 50 11 7 4 G 

,\ . gangetica 74 5 2 3 46 13 8 5 4 _. 

r::.. .9,.uttata 8 7 7 3 4 51 15 11 4 4 

. 65 3 1 2 46 5 2 3 6 .. . macr ocar pa . -
!\. 0,epositiflor a 73 5 . 5 2 . 5 3 49 7 3 4 8 

!:... ~ndens 88 5 2 3 56 7 3 4 0 

~. schimQe r i 73 6 3 3 44 15 10 5 3. 5 

Abbr e via tions as in Tabl e l ·a 
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Hcasu~crnents of Polle n r1or pho l ogical Characte rs 

fro m Twelve Speci me ns o f :,systasia gangctlca subsp . 

gangetlca . Each Fi gure i s the Ave rage o f 10 

Hea sur e me nts i n pm .. 

C H l\ R A C T E R 
Collection 

P EP SP NP E EE SE NE 

Kadir A 2705 73 6 2 4 48 13 8 5 

Gilli s 7917 77 5 2 3 . 7 13 8 5 

lIa,,,aii n o . c a l l . OHAU 80 5 2 3 47 12 7 5 

Bar nes 83 84 6 2 4 46 l ' 9 5 

Kc\oJ K 226 9 87 6 3 3 50 13 9 4 

Stc3rn 33 73 5 2 3 48 13 8 5 

Franck 1084 77 5 2 3 49 13 7 6 

Fr anck 1054 86 6 2 4 4 7 13 7 6 

r~ckce 1809 75 5 2 3 44 13 8 5 

Dr emer c t a1 190 70 6 2 4 48 13 8 5 

Uanntor p 2587 76 5 2 3 48 12 7 5 

Sor e nse n et a le 1938 7. 5 2 3 47 14 8 6 

. . 

,\bore v l"at i 6 ns as i n Tabl e 1 ,S 

t, 

4 

5 

4 

4 

5 

4 

5 

5 

4 

4 

4 

3 
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T.'BLE 3B : Measurement s of Polle n Morphol ogi c& l Characte rs from 

44 Spp-cime ns o f ~. gangctica subsp ~ micrentha . E h 

Fi gure 1s the Average of 10 Meesur cr.lcnts Infm. 

Colle ction 
p EP 

\'iilliamson 71 68 5 

Friis e t a l. 1565 69 5 

De Wild e 4680 72 5 

Dc Wilde 7631 68 5 

Ensermu 414 68 5 

Ensermu 4 30 67 5 

Ensc rmu 450a 66 5 

Ens e rmu 450b 68 5 

Gi l bert 1608 67 5 

Gilbe rt & Thulin 8 45 70 5 

Hoone y 5651 69 5 

Hooney 5867 70 4 

Mooney 8837 72 5 

Pnppi 4071 69 5 

\lc stphal 2832 70 5 

Ga vage 2 66 5 

Dr ummo nd & He msl e y 104 56 6 

Gccster a nus 6254 66 4 

Powek 6742 75 5 

St o l z 290 66 6 

Faul kner 125 77 6 

Felling 3.5 70 5 

I!agerup 843 11 5 

Jeff r ey 35 5 69 5 

Frie s 3597 67 5 

Nielsen 1450 78 5 

C H h RAe T E R 

SP 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

2 

2 

2 

1 

2 

1 

2 

2 

2 

2 

2 

2 

2 

2 

NP 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

3 

3 

4 

4 

3 

3 

3 

3 

3 

E EE SE 

43 15 8 

42 12 7 

44 11 6 

44 13 7 

40 1 2 7 

40 11 6 

42 13 7 

45 12 7 

42 12 7 

42 13 7 

44 13 7 

47 9 5 

44 12 7 

42 12 7 

43 14 7 

41 11 7 

36 12 7 

40 12 7 

46 1 3 7 

39 11 6 

47 13 8 

40 13 8 

42 12 7 

42 11 7 

4 3 12 7 

50 14 9 

NE 

7 

5 

5 

6 

5 

5 

6 

5 

6 

6 

~ 

5 

5 

7 

4 

5 

5 

6 

5 

5 

5 

5 

4 

5 

5 

3 

~ 

~ 

~ 

3 

4 

~ 

~ 

4 

3 

4 

4 

3 

3 

3 

3 

2 

~ 

3 

3 

3 

~ 

3 

4 

4 

~ 
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TABLE 38 (Cont 'd) 

I Co lle ctio n 
C H A RAe T E R . _._6 

P EP SP NP E EE SE NE A 

I:Jood 1006 76 5 2 3 48 12 7 5 4 

J ardika 80 66 5 2 3 43 12 7 5 4 

S\IIi toe 1135 71 5 2 3 43 14 8 6 3 

Drummond 3231 64 5 2 3 37 11 7 '- 4 

Faulkner 615 69 5 2 3 48 13 1 6 4 

Gr eenway 11580 69 5 2 3 39 11 7 4 '-
Verdcourt 16 5 1 4 45 11 6 5 4 

Hepper & Wood 5977 66 5 2 3 40 11 6 5 4 

:l.uqui e r 2 1 87 61 5 2 3 47 12 1 5 5 

Chcsqui e r e 35 38 68 5 2 3 45 14 7 7 4 

De Wi l d e 1 4086 10 5 2 3 4' 14 8 6 4 

Fries 1 4 37 69 5 2 3 40 10 6 '- 3 

I\!<lrsso n 115 59 5 2 3 36 8 5 3 3 

,\ ngus 1073 71 5 2 3 42 13 1 G • 
Cruse 167 76 5 2 3 • 3 12 7 5 • 
Frie s 3604 58 5 2 3 31 11 1 4 3 

Chase 79 61 70 • 2 2 .4 12 1 5 5 

Chase 1733 70 5 2 3 ., 12 7 5 4 

Fo r abbreviat i ons see Table lB 

• 
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T,\BLE t1A: Me asureme nts o f .Gr o ss Mor pho l og i cal Charact e r s f rom 

28 s pecime ns of l\a ganget i c a s ubsp. gangc Uca . 

Fi gur e s 1n mm .. 

e H A R A e T E R 
Co lle ct i o n 

LL LW BL KL e L SSL ePL 

Thanika.imoni 1538 34 . 0 24 . 0 2. 0 8. 0 S3. 3 17 . 0 25 . 0 

Pr anck 1054 43 . 0 35. 0 :1 . 5 ) ~ .. l Sl . 1 ?1 . 0 31 . 0 

Fr anck 1084 37. 0 24. 0 1 . 6 6. 5 ' 38 . 8 20 . 0 -
Hannt or p 2587 31 . 0 22. 0 2. 0 6. 0 2 5 ~"" 16 . 5 25. 0 

Br eme r e t al e 190 19 . 0 1 5 . 0 1. 0 5. 0 26. 7 12 . 1 -
Sur e ns e n e t a 1 1983 33. 0 18. 0 1. 5 7. 5 39 .3 20 . 0 25 . 0 

Gi llis 7917 31 . 0 30 . 0 1.5 6. 0 39 . 0 18 . 0 -
Degene r & 4 1 . 0 30 . 0 2. 0 5. 5 33 . 0 17. 5 -
J a ka wa t o 10123 

Kc w K 2269 51. 0 20. 0 1 . 5 6. 0 30 . 0 20 . 1 25 . 0 

Ste nrn 33 25 . 0 20 . 0 2. 0 5. 5 35 . 0 16 . 1 -
Ni e lse n 79 5 65 . 0 38 . 0 2 •• 4. 5 20 . 0 4. 1 -

. 
26 . 0 1 4 . 0 1 Thwaite s 1988 140 . 0- 32 . 0 - ... -

• 
Larsen s . n. 40 . 0 26 . 0 - - 38 . 0 18 . 0 -
Zill'Jncr ma nn 67 60.0 40 . 0 - - 34 . 0 17 . 0 -
Mc kee 1809 - - 10 . 0 , 2 . 0 10 . 0 --
Vli qht 2269 - 7. 0 34. 0 20 . 0 21 . 0 - -
Ebr nes 83 7. 0 j4 . 0 17 .. 5 -- - -

SD 

5. 0 

5. S 

-

-
-

-
-
-

-
-
-
-
-
-
-
-
-
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T{IBLE: il l> (Cont ' d) 

C H ,\ R A C T E R 
Co l l ection 

LL LW BL KL CL SSL CPL SD 
< 

Franck 348 - - - 7. 0 34 . 0 20 . 0 21 . 0 -
Rob inso n 178~ - - - 6 . 0 33 . 0 16 . 0 - -
KCvl s oo n . - - - - 27 . 0 17~ O - -
Kadir ;\2 705 - - - - 32 . 0 19 . 0 27 . 0 -

Bourne 5085 - - - 8 . 5 36. 0 - 25 . 0 -
Brumbach 66 38 - - - 5 . 0 28 . 0 10 . 0 - -
Cr o.mer 4 776 - - - - 33 •• 15 . 0 - - , 

Ri c h a r dso n 15443 - - - 10 . 0 35 . 0 20 . 5 - -
Rusle y & Squir e 38 - - - - 40 . 0 19 . 5 - ~ 

Gambl e 1190 1 - - - 6. 0 n !o 20 . 0 26. 0 5. 2 

Vuh l s oon. - - - 8 . 0 32 . 0 18 . 0 - -

Abbr eviations : LL = l eaf l e ngth , LW ~ l eaf width , 8L - bract 

l e ng th , KL = calyx l e ngth , CL m c orolla l ength , 

S SL = style and st i gma l e ng th , CPL. capsu l e 

length , SD _ s eed di amet e r . 
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TABL E 4 B: Heasurementw of Gr oss Mnrphol ogi cal Char ac t e rs 

f r om 68 Specime ns of ~. gangetica subsp . mic rantha 

Fi gur e s in mm .. 

C H h RAe T E R 
Co llection 

De I.Ulde 7631 

Friis 1706 

Gil ber t & 
Thul in 65 2 

Ga vage 2 

Leeuwc nbe r<J 
1737 ( OR) 

Drummong & 
He ms l e y 1049 

Kerstin &. Lanart­
Holm 16 

LL LW BL KL 

38 . 5 22 . 0 1. 5 6. 0 

61 . 5 39 .. 0 1. 6 6 . 0 

70 . 0 28 .. 0 2 . 0 7. 5 

52 . 0 29 . 0 2 . ~ 6. 0 

70 .. 0 3t1 .. 0 1.0 5. 0 

38 . 5 23 . 0 1. 0 5 .. 5 

52 . 0 27 . 0 1.5 5 . 0 

Jungne r 12 32 . 0 21 . 5 1. 5 5 . 0 

Frie s 3596 25 . 0 17.' 1 . 6 7. 0 

Fries 359 7 49 .. 0 31 . 0 2 .. 0 6 . 5 

Wood 1006 40 . 0 26 . 0 2 . 0 6 . 0 

He ppe r & \l;ood 597 ~ 48 . 0 27 . 0 1. 0 5.5 

!iage r up 0·13 

Ni e lsen 1450 

Drummond & 
He msle y 32 31 

De Wilcle (39 0 1 

Gilbe rt E, 
Thulin 815 

Pappi 40 'l 1 

Drummond & 
He msl e y 39 14 (S ) 

Geester~nU5 62 54 

48 . 0 38 . 0 1 . 0 6. 0 

29 . 0 19.0 2. 0 7. 0 

41 . 0 27 . 0 1 . 5 6 . 0 
I 

34 8 0 16 . 5 1. 0 5. 5 

)1 . 5 1B. 5 1. 6 5 . 0 

100 . 00 50.0 1. 3 4. 0 

40 . 0 34 . 0 1 .. 8 6 . 5 

47 . 0 26 . 0 1. 5 5 . 0 

CL SSL CPL so 

17. 5 9 . 5 24 . 5 4. 5 

16 . 5 8.9 22 . 0 5 . 0 

20 . 0 10 . 6 25 . 0 5. 0 

18 . 0 5. 9 22 . 5 4. 5 

14 .. 5 7. 5 23 . 0 4. 5 

18. 0 8 . 0 24 . 0 5. 0 

20 . 0 9 . 5 24 . 0 5 .. 0 

17 . 5 B. 8 23. n 4. 0 

24 . 7 12 . 8 2B.' 5. 0 

25 . 0 13 . 0 25 . 0 5. 0 

20 . 0 11 . 0 25 . 0 5. 0 

18 . 3 10 . 0 25 . 5 5. 0 

17 . 1 9 . 0 25.5 

2~ .. O 14 . 3 23.0 

17 . 0 8 . 8 25 . 0 

18 . 5 9 . 9 

20 . 0 9 . 0 

17 . 5 9 . 9 

13 . 8 7.3 

18 . 0 9 .. U 

• 
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t ASLr:: 48 ((:ont 1d) 

-
e H I. R I, e T E R 

Collect1on: 
LL LW BL KL CL SSL CPL SO 

Sto l z 290 45 . 5 21 . 0 3. 0 5.0 22 . 0 9. 3 - -
Fau l kner 125 51 . 0 28 . 0 1 . 2 5. 5 19 . 5 12 . 3 - -
Fe iling 3. 5 110 . 0 21.0 1 . 5 5. 5 16 . 5 B. O 25 . 0 -
Jeffri:!y 355 59 . 0 24 . 0 1. 5 5. 0 13 . 9 11 . 0 - -
Thomas 5209 62 . 0 32 . 0 2. 0 5. 6 14 .. 0 6. 5 - -
Renvo i z0 797 25 . 0 111 . 0 1. 5 5. 0 1<1 . 3 - 18 . 0 -
Fau l kne r 615 50 . 0 25.0 1. 0 4. 0 14 . 0 7. 5 - -
Gr eenway & 36 . 0 20 . 0 O. B 5. 0 12.3 6. B - -
Polhill 115BO . 
Iwarsson 115 58 . 0 37 . 0 1. 5 6. 0 16 .. 5 6. B - -
Chase 7733 ( S) 55 . 0 .26 . 0 2. 0 5. 0 19 . tI 13. 3 - -
Chase 7901 70 . 0 30. 0 1. 1 4. 3 24 . 0 12 .. 1 - -
Milne- Redhead 4229 59 . 5 25 . 0 1. 3 5. 0 - B. O - 4. 5 

\'lilliu.r.1son 71 - - - 5. 0 17 . 0 11.3 22 . 0 4. 5 

Lat i l o & Daramol a - - - 4. 5 14 . 0 7. 5 20 . 0 5. 0 
2B963 

Leeuwcnbe rg 7751 - - - 6. 0 1 . 0 B. 3 19 . 0 -
Olor unfemi 30552 - - - 6. 0 - B. 5 - 4. B 

De Wilde 7093 - - - 7. 0 22 .. 0 11. 0 - -
Fri is 1706 - - - 5. 5 18 .. 5 9. 0 - -
Morton 8482 - - - 7. 0 17. 0 10 . 0 - 4 . 0 

Gccrlil1<J & - - - 6. 0 22 . 0 12 .. 5 19 . 0 4. 0 

Brlk1a:1 380 

Leeu'llenbcrg - 5. 5 15. .. 0 6. 5 21 .. 0 -- -
1737 (J~) 

Larsen 21 - - 7. 0 25 . 0 11. 3 - --, 
12. 5 Baagoe e t . 1- 179 6. 0 18 . 5 - -- - -

Bu lloc k 232 1 130 . 00 70 . 0 6 " 18 .5 12 . 5 - - I -
Greenway & BO.O 1\ 5 . 0 - - 20 . 0 - 23 . 0 4 . ·1 

Kanuri 11911l 
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TABLE 4B (Cont ' d ) 

I --
C H A R h C T E R 

Collect ion 
LL LW BL KL CL SSL CPL SO 

Ruffo 321 - - - - 12 . 0 - 21. 0 -
Tanne r ·1509 - - - - 18 . 0 - - -
Tanne r 4662 55 . 0 16 . 0 - - 18_ 0 - - -
Thu lin 8, 45 . 0 25 . 0 - - 17 . 5 10 . 3 - -
f>1hor o 872 

Turne r 5895 - - - - 17 . 5 9 . 0 23 . 0 4 . 0 

Noirfa lisc 941 - - - 5 . 0 18 . 5 11.0 20 . 0 4. 5 

Faul kner 2303 - - - 6. 0 18. 0 9 . 8 - 4 . 6 

Angu s 107 3 - - - 5. 5 19 . 5 12 . 5 - -
Chasi.! 7733 ( BR ) - - - 5. 0 23 . 0 13 . 0 - -
Hamle y 3226 - - - 5. 0 16 . 0 11 . 0 - -
Richar<.l~ 1521 - - - 6 . 8 19 . 0 10 . 5 - -
Drumma nrl & - - - 6 . 8 20.0 7. 8 - -
Hems l ey 3914 ( BR) 

Gille tt & 50 . 0 30 . 0 - - 19 . 0 - - -
Burtt 170 

80s 2357 38. 5 25 . 0 1 . 0 4. 5 - - - -
80s 2629 50 . 0 30 . 0 1 . 5 7. 0 - - - -
Fau l kner 461 - - - 5. 0 13 . 0 6 . 5 25 . 0 -
Mortcn!;(2n 4 - - - - 18 . 0 - - 5 . 0 

Ba tten- Poo l e 185 - - - 5. 0 14 . 0 10 . 0 - -
Binuyo '1363 - - - 5. 5 19 . 0 - - -
Lowe 1692 - - 2. 5 7. 0 17 . 0 7. 5 - -
Bauxin 1411 - - - 5.0 18. 5 9 . 8 - -
Troupin 9599 - - 6. 5 20 . 0 10 . ' - --
Morton & Jarr 399 4 - - 1. 0 5. 0 1 . 0 6 . 5 - .-

-
Abbrev i at i ons as in Tab l e 4A . 
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Fi g, 1 

~---'--~ 

b 

1 . ..(; . Gr a p tophyllum pi c tum Gri ff . I.. I oqu ll torial view 
ahowi n& colpus , 00 and t wo colpoi d str eaks j ~ 
optical section (both X 1300) ; C, pol ar n ". (X WOO) 
s lightly tilte d . •. 



.. 

• b 

Fig;:.~"Af.-~C~J~agc~o~b~i!n~i~a!Jg~1~'~'~1~·2O~V~iii Hi ern . 
A- D, 1M photographs (X 1)00) , B, equatorial 
view ehowi~g CO l pUB , 00 , and fO UT rows of 
circular , r et i culate ineul ae B, op tionl 
sec ti on; C , SEH microgr aph ( X 1000) . 
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a ( b 

• 
:n g . 3 A·C. J ust i c i a pinsui or C. B. Cl . 

;)..;\ LH photogr aph:) ( x 1400 ) ; .... e qua t oria l 
vi ew s ho\'lin lS por~ nnd 0. narrow, f a int col pol d 
streak j 11, optical sec tionj C, SEM microgr aph 
( X 1700) sho .... i n g tw o r ows o f in s ula e , por e and 
a na rrow colpoid str oak. 
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iii . .. \~ I ",. ~ . ',' ~'. ,r.' If'j./ 
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Fig ~ - r.-...n t h e a 5Cn l. mpe r oc a t . ) Dandy 1. , 
equa t orial vi ew Bho~i ng porc ~ c olpoid 

s t!-, a k and in s ul ae ; B t same under l owe r 
f ocus . ( bot h X 1200) 

r' i g . 4 C. ~ . t r inc r Ya Vnhl , SE~1 mi crogr aph eX 23(0) 
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, 
,li·1g. 5 A. - tC. Mackaya bella Ha r v . J..... i equatoria l v i ew i .1 

showing colpu6 and OB eX 1200) i G t op t ica l section 
( X 1400) ; (t , pola r view , optic a l aection eX 1}OO) 

Fig. 5 n. Styas8.s i ll. sp . no v., SEM microgr aph ( X 1300) . 



-a 

J.. s ys t a s i a calyc inl!, Nee s /I. - B, equa t orial vi e w 
(X 1200) ; ~ I showi ng por e , t hree eol po1d 
stre aks and six circula r insulae or aund t he 
porej B, optica l scct i on; C pol a r vi ew . 
t octal pe rfor a t i ons seen as white do ts . 



Fig ~ 7 A- B, J..sYstasia .ohurmi DJl S . Moore 
I.. I equato rial view , SEM mi crosraph (X 800) ; 
B, polar view , L~l pho t ogr aph (X 1000) . 



f tJ 

F i g : 8 ·,,- c, t.. s ys t as i a drakebrockclanii Turrill , 
e quatoFia l view; h . SEM mi c r ogr a ph ( X 1100) , 
B-C , LH ph ot ographs (X 14oo ) j S t showi ng por e 
and three col poi d s treaks j C, optica l s ec tion . 



a 
Fig . 9 

b 
A- B. J' S ~ 8tasia mac rocarpa Nees , equatoria l view 
ex 1400 j A sbo\'Jing pore a nd thr ee f a i nt c ol poid 
streaks ; B, opt i ca l sec ti on . 



a 

Fig. 10 

, 
b 

it-C. J.Bystasia oppositiflora Bramek . 
h- B

t 
equatorial view (X 1300) ; At showing por e 

and th r ee eolpoid str eaks ; B, optical eect i on j 
C, polar view , SEJ.! mi crogr aph (X 1300) showing 
fused colpoid streaks . 



Asystasia ~ES~l 
equa t orial vi ew, mi cr ogr aphs t 

showing pr ocesses of the por e membrene and 
natur e of the narrow sexinuouB r egi ons near 
and a t the por e j A, Ethiopi a Gi lbort and 
Thulin 845 , ups ; B, New Gui nea McKee 1809 , Cj 
C, Nigeri a Lowe 1692 , D eX 1000) , Yemen I~nb 
Republic Hepper and Wood 5977 , s. 



c 
Fi g:- 12.1 A- C. haystasia gangetio E'. L . T. J.nd rfl . 

Equat orial vi ~w (X 1500) ; M, per forat i ons seen 
8S black dot s ; B, perfora tions turn whi to unde r 
lower f ocu6 ; C, opt i cal sec ti on. 
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I 

o d 

Fig . 13 A- D. Asys t asia gange tica (1. ) T. Ande r s •• 
polar ··vi e ¥t ; A, SEM mi crogr aph eX 1500) . New 
Guinea Mckee 1809, UPS i B.D , 1M phot ogr aphs 
eX 1300) , Ethiopi a Mooney 5651 , ETR ; B 
showing perfor a tions a6 black dot s ; C, 
pe rfor a tions t urn white ~d~~ l ower f ocus ; D 
optica l section . 
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Fig . 15 I.- B. J.6ystasio. gangetica (L. ) T. 1,nderl5·t 
SEM mic r ogr aphs of Beeds (X 16) ; A, Bubsp. 
gange tica , Indi a Thnnkai mon i 1S}8 , S; BI 
s ubsp . micranthR , Cameroon Ol orunfemi }0552 t K. 
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Fig . 17 . 
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M " Histograms 

• • • 
'" '" <-illustrating 

subsp . 9~ngetlta 

subsp . mitrBn ha 

~ 
variat i on in ta l yx length . 

vertica lly one linp repre~ent5 one co llection . 

Horizontal scale shows cl a5~ intervals for calyx 

l ength. 
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Fig. 18. Histogram 111uatratin9 variation i n cocolla leqth . 

Horizontal scale shows class intervals for corolla 

length. vertical ly one line represents one col lection 
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subs p. gangetice 

subs p. 1II1crant he 

Fi g. 19. Histograms illustr~ting variation in style and 

etlgma length. Horizonta l scale shows c la ss 

inter va l s for style and st i gma length . Verticall 

one line represents one collec t ion • 



I 

! 
50 J 

. • 
40 " I , 

I 

I 
30 i 

0 , 
j 
• 

20 • 
0 

i , 
I 

10 I 

o 10 

o 00 

° eeP ... -
•• • 

A .. Sllbsp ~ ganqC'ttra 

0 . ~ I"'cimens fr' . ..1iaro lind Sri 

Lanka 

e . subsp . mlcrant ha 

O· spec imens from S . ,,\frica 

.. 1 : ... 
.4 .. 

0 "~ .. ... .. .. 
0 

20 30 
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Fig . 21. Histogramri llust rating variation 1n polar axis . 

Horizontal scale shows class intervals f o r pola r 

axi s . Vertically one line represents one collect i on. 
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Fi g _ 22 . His t ograms i llust ratinq varia t ion i n pollen size 

(Equatorial diameter ) . Ve r t ically one line 

represent s one col lec t i on . Horizontal 6cal r 

shows cl ass inte rva l s for equa tor i al dla~e p. r . 
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