
jlower.
The flower is always trimerous. Per:.anth. The shape of 

the perianth segments, which are always free, varies even on 
a single inflorescence. The outer three segments are firm 
in texture, usually linear to lanceolate, slightly pointed 
at the apex, and narrower than the inner whorl. The latter 
are oval with more or less rounded apices . The outer seg­
ments are more or less densely hairy on the back, being 
covered with soft, silky hairs (li. ar.entea ak.) to stiff, 
upwerd-peinting bristles (H. multlcets Buch.j. The inner 
segments are either glabrous or slightly pilose, or have a 
few scattered hairs on the mid-rib. On the inner sides 
the segments are ilways deep yellow, with the single oxception 
of H. membranacee bak., which is a pale whitish-yellow in 
colour. The flowers open very wide on clear, 3unny days 
when the time is favourable for pollination. Under these 
conditions they are almost star-shaped, which accounts for 
their popular name of "sterretjies" or little s .rs. 
Androeclum. The six stamens occur in two whorl the fila­
ments being attached totha bases of the perianth segments.
Hel reports that the two whorls are of unequal lengths in 
certain species, but, although this occurs occasionally I 
have not observed it frequently, not is it a constant 
character. The shapes of the anthers are ver3r interesting, 
and are found to vary ‘remarkably little within the individual 
species. They range from linear to lanceolate, ere always 
sagittate at the base, and oither have fissures or are 
complete at the apices, .,'hen present these fissures grade 
from the very minute (11. acuminata Eck.) to those which are 
visible to the naked eye as in I. liliformis Dak. and 
ij. men bran ace a ak . ,Vhen complete at the apices the anthers 
are obtusely rounded. Dehiscence takes place by :-;eans of 
two lateral fissures. The fllame’-*" are very simple in 
structure. Perfectly cylindric: „r:ns are only found in 
fl. fi-iiformis Bak. and :. membranucea 'ak. In all the



other species the filaments range from conicel to triangular. 
(See Plates JL, QL ) . Gynoeclum. Usually the three parts of 
the stigma fire aggregated together to form a cone, the 
receptive portion being slightly papillate (ri. Rooperil i'oore
H. orc'entea Dak., .i. I'lliformlE Bale.). lei reports that
II. ort'iculutf Kel has frae stigmas. Only H. membranacee 
Bak. has a capitate stigma borne on a long slender style.
When present, the style is either cylindrical (H. lonpifollt 
Bok.) in which case it is longer than the stigma or of equal 
length, or, as it becomes shorter the base broadens, until 
it i& almost triangular ar* in K. obtusi' J urch. The ovary 
is hairy, and either round or club-shaped, with 4 - 2 0  
ovules in twd> rows on the central placenta. The number of 
ovules generally seems to vary with the number of flowers 
in the inflorescence, i.e. the more flowers there are the 
fewer seeds each flower is required to produce, and vice 
versa, Frult. The capsule ic very much the shape of the 
ovary, dehiscence being ciroumscissile. The seeds are small, 
round, light and blaok, with the surface either dull or 
shiny.
Plate I illustrates typical flower^ parts; (a) outer 
segment, (b) inner segment, (d) anther complete at apex.
(6) unther with cpical fissure, (e) stigma, style, ovary 
and bract.

V. aCOLuUICAL 0B3EKVAT 101;3 .

Iiypoxis is a common n? .mber of the pre-rain, spring, and 
summer veld flora, und is one of the first plants to flower 
after veld burning. Although most species are distinctly 
xeromorphic, they ure found to flourish in damp and dry 
grasslands, the smaller forms such as II. membranacee Eak.,
-■* aruent.?l! end flllforrnls Bak. being characteristic
of moister areas. The large corm affords not only a firm 
anchorage, but a valuable reservoir of food and water in



times of drought. It is these reserves which oust be called 
upon too, to produce pre-rein flowers and foliage. The 
roots penetrate -very deeply to the lower, raoister strata of 
the soil, thereby not only nourishing the plant, but, with 
the added character of contractility, holding it down so 
firmly in the soil that it is enabled to grow on the steepest 
slopes. Field observations reveal that Hypoxis often favours 
a sloping habitat, beinr well able to rapist the forces of 
wind and storm water. The deeply embedded bulb also enables 
the plant to pass unharmed through veld fires. Since the 
heat has little effect eyond a depth of « 1/lCy the sub­
terranean organs renr in uninjured and soon send up new shoots.

The leaf is very interesting from on ecological point 
of view. Two main types occur, the definitely xeromorphic 
leaf, and the large, lanceolate, glabrous type as in 
11. olip.otrlcHu Dak. and II. colohiclfolle Eak. The latter 
group are not very abundant in the Transvaal, being unfitted 
to stand up to che rigours of the climate, but the former 
flourish in great abundance. The leaves are often very narrow, 
and so fibrous (H. coa'cata Dak.) that they are used by the 
natives for rope-making, iuiatomical study reveals the fact 
that there is relatively little chlorophyllose tissue, and a 
heavy preponderance of solererchyma. The majority of leaves 
and peduncles are densely clothed with hairs which prevent 
excessive transpiration, and stomata rre few, and sometimes 
occur on the lower lamina only, the leaves in those cases 
often being recurved, e.g. II. vlllosa Bak. In H. obtuse 
Buroh. the older leaves exhibit a distinct spiral twi3t, whioh 
enables the surface to avoid the direct rays of the sun. The 
flowers are attractive to pollinating bees and other insects 
on account of their bright colour and the nectar at the bases 
of the perianth segments. The flowers close at night, and 
8mu 11 insects which become trapped have been seen to emerpe 
rr'° ‘z flowers covered with pollen in the early norning. 
Beetles have been noticed to prefer the flowers of I.rlnldulc

12.



3uk. to those of i-i. ltooperii oore when these two are found
{.-rowing together. The pollen grains are too heavy for wind
pollination, but the seeds are very light, and are dispersed 
from the circumscr'.ssile capsule by wind and w8ter.

Vx. I.Ui'r. Oi. TlIS Si^CI^S COiCCijPT.

It is apparent to every systematist with a knowledge of 
both past and current literature on his subject, that much 
of the prevailing confusion in the sphere of planJ nomen­
clature is due to the many and diverse shades of opinion held 
by different authors on what constitutes a species. The 
early systeraatists accepted the dogma of Linnaeus that "the 
number of species is as many as the different forms created 
in the beginning”, but, with the development of modern ideas 
on the theory of evolution, syste: :atists are faced with a 
far more complex situation.

The taxonomist looks for individuals which have certain 
essential characters in common. Tho geneticist demands for 
a species a group of biotypes isolated from all others by 
incompatibility barriers. The phytogeographer adds geo­
graphical reservations, and the oytologist demands a common 
cJ>e0ra030me garniture. It is only by co-operation between 
workers in all these spheres of investigation that systematios 
can be placed on a reliable and more or less constant basis. 
Certain geneticists claim that the species concept should be 
purely genetioal, but the thorough enetical analysis of a 
genus is the work of a life-time, in the case of trees, per- 
liaps the work of centuries. Genetics cannot be accepted as 
the only master key to systematica, but it certainly cannot
10 disregarded. LacK of co operation between geneticists 
and -economists is probably due to the faot that the geneti­
cist starts with a supposedly homogeneous population and 
looks "or differences, whereas the taxonomist starts with a 
supposedly heterogeneous population t d looks for similarities



A little mental adjustment I3 required on both sides.
Perhaps the most satisfactory conception of a species is 

that of the phylogenetlci3t. Accepting- the evolution theory, 
we have definitely precluded ths possibility of treating tha 
species as the basal unit of t xonomy. The fundamental unit 
must be the different lines of evolution. ”a taxonoraical- 
phylof enet j.cal line of evolution is a sequence of generations 
the individuals of which descend from the individuals of the 
previous generation, and within oach veneration froup them­
selves according to the law of probability with regard to 
all essential teaturs3, and furt ier form a closed sphere of 
combinations reacting avitally or incompatibly with all 
other shheres of combinations with whioh it comes into 
contact." (I’aegri, 1935). A 3pe:!ies, then, is a momentary 
realisation of such a line. Only by regarding the species 
as an expression of the line of evolution can we keep 0 
concept in conformity with the demands of the theory of 
evolution.

Thus it is not the species concept which is arbitrary, 
but the choice of essential characters for delimitation, 
these characters varying according to the law of probability. 
Since the features whioh oan be used to distinguish between 
speoies are different in every genus, it must be left Co the 
investigator to decide, on morphological, oytological, 
ecological, genetical und geographical evidence, a detailed 
discussion, based on the foregoing theory, of the diagnostic 
oharactor3 used in classifying the genus Iiypoxis follows.

VII. m  ANALYSIS ur CERTAIN DIAGNOSTIC c;tARAfyPF.PQ,

The subterranean organs in Hypoxic afford little 
assistance to the systematist. Although the shape and size 
of the corn varies, these variations ere subject to the type 
of environment, and are never specifically constant. Baker 
separates krausslana ,-uoh. from H. flliformlw £ak. on



the difference in diameter of the corm, but this has been 
found to te an arbitrary and ine equate basis of division.

The leaves are very plastic organa, end the utmost care 
must be exercised before any leaf character is regarded as 
definite. Species can never be demarkated on a single leaf 
character. Factors which may be of use if carefully employed 
are hairiness, size, end number of veins. Particularly with 
regard to leaf hairiness further research must be carried 
out on genetical lines. An anatomical study of the leaves 
revealed the fact that the number end size of the vascular 
bundles is constant for certain groups of sneeie3. This is 
a valuable piece of information used in compiling the key.
The difference in number end size of veins is usually visible 
to the naked eye, but in very tvairy leaves it is useful to 
have the added confirmation of anatomical study. The leaf 
arrangement is simple in all species except H. hoonerlJ
a.oore where it is very distinctly trifarious. (See Hate XXII) 
This is an excellent character by which the field worker can 
distinguish the species immediately, but in the herbarium it 
is naturally less easily recognised.

.baker employs the inflorescence as one of his chief 
means of differentiation, and this free use of a very variable 
ohareoter detracts oonsiderotly from the value of his key.
»Ve cannot say, for instance, that U. acu~.lni.ta Eak. has a 
raoenose inflorescence when in three cases out t>f ten it 
consists of three flowers on the sane level. Again, we 
cannot consider 11. parvi folia i ak. to heve a cymose inflores­
cence when the two flowers occur sometiTies on the 3ame level, 
end sometimes one above the other. The inflorescence can 
occasionally be used for distinguishing between two or three 
species, but not for dividing the whole fenus into big groups.

It i3 in the flowers, superficially so very much alike, 
that the chief und most reliable differences between the 
species ere to be found. The genus oan be divided into two 
almost eqial sections on the anthers, half being cleft at the



apices, and half entire. The apical fis3ure3 are more 
easily recognisable in some species than in others, for examp­
le in ?1. momtranecea Lak. the fissures are visible to the 
naked eye, while in hpmerocallidea F. et Key they are 
relatively small, The presence or absence of fissures, 
however, is ve\y definite and constant in every species exam­
ined except 11. hooperli oore, where apical fissures have 
been observed in some specimens, but not in others. (See 
Plates II and III. The numbers cite-? correspond with the 
numbers of specie3 as provided in the Key). Another valuable 
diagnostic character in the flov?er 13 the relation in length 
between the style and stigm9. In seme species they are of 
equal lengths, or the style is longer than the stigma (H. 
longlfolla Lak.), in others the style is very short or 
absent, (li. argentea Lak.). This relationship i3 found to 
hold, no matter what the age of the flower may be. laker 
divides tho genus into two equal halves on the size of the 
perianth limb, those in whioh the perianth limb is * - in 
dla.ieter, tho3o in which it is ‘ - 2" long. This is a 
thoroughly artificial und unsatisfactory system, also used in 
certain instences by Mel. The size of the perianth limb is 
not even constant in any two flowers on the same inflorescence 

i.'el attempts to divide up the genus into vhat he calls 
"natural groups': The writer is unable to agree with many 
aspects of this division, but hesitates to suggest a better 
arrangement until this work is presented as a complete mono­
graph, when more will be known about th- affinities of certain 
doubtful species. For the purpose of, this paper a division 
into groups was unnecessary, since limiting the number of 
species for analysis makes possible the (.roduction of a simple 
and, it i3 hoied, not too cumbersome key. The Transvaal 
species ulone co. ainly do not fall into any natural system 
of groups.

Iie3 correlates the type of inflorescence with the 
presence or absence of r i.l fissures in tho anthers. He
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regards the typo of inflorescence found in H. Hooperii Lloore 
as intermediate between the cyne and the raceme, because the 
lower petioles ere very lon^, end associates with this the 
fuct that 3orae of the anthers are cleft et the apex, while 
others are complete. According to *,el'j hypothesis all 
species with corymbose inflorescences have anthers with 
apical fissures, while those with racemose inflorescences 
have tneir unthers complete at the apex. Unfortunately this 
analysis does not hold true. Among the forms wvich have 
apical fissures, the inflorescences of H. filiformis Bal:.,
.1. aonerocalliriet F. et *.iey., .1. orblculata ..el and 
ri. acuminata bak. alone cannot be described as corymbose, 
while among those which have anthers complete et the apex, 

oolchic j folia Laic. . .nul t ice^s uch. and 11. nel-lana 
Schinz. are decidedly corymbose or subcorymbo3e. The genus 
will huve to be divided up along very different lines, or the 
present analysis considerably modified if a reliable system 
of subdivision is to be found.

• - V
VIII. ...ETnODS E^PLO^D.

.uost of the herbarium material of iiypoxis available in 
South Afrioa has beer, examined in detail. Collections have 
been made as extensively os :osdible by and for the writer 
in the Transvaal, but field observations have been restricted 
largely to the w’i.twatersrand. A considerable number of 
specimens have been collected and planted, so that, they will 
ie available for g'enetical and ecological ex eriment in 
future years. In the case of h. ortlculr.ta i-iel, H. inter­
est- -ie 1, ii. patull i.el and a. cordata el, the only 

numed specimens are the type sheets at Kow .nd the Berlin 
...useun. Until it is possible to examine those sheets, Nel's 
descriptions must be re]led unon.

The work this year has centred mainly round the examin­
ation of available literature and material, and the
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compilation of revised descriptions. Datailed descriptions 
of most species have not been given ince Baker’s publication 
in 1896. In many cases only a very 11: iJ,ed amount of 
material was available ut that time, ana it is now essential 
that details be supplied and certain amendments made to the 
earlier summaries. Special emphasis has teen laid on the 
dissection of as many flowers as possible, the accurate meas­
urement of all floral parts, and of tlie leaves and under­
ground organs. All available literature and notes on 
herbarium sheets with regard to geographical distribution 
hn<4been condensed. In this way it is hoped that sufficient 
accurate detail has ieen made available to satisfy the exten­
sive demands of modern systeir.at ic3 .

IX. .JSY TO T1IS IW.SYAAL oxiX LSS .

Anthers with apical fissures.
1.Filaments filiform

Stigma oapitate ...................... H. irembranacea 1.
Stigmas J, concrete, conical ......... flllforml3 2.

ii.Filuments subulate
a. Style longer than stigma or equal in 

1ength.
Plants minute, leaves not exceeding

in lc.ic.-h .................. I. rarvlfolla 3.
Well grown plants leaves over
12" long.

Leaves hairy.
Inflorescenoe corymbose, loaves not
more than 1/6" wide ............ H. lonnlfolla 4.
Inflorescence racemose, leaved nob
less than 1" wide .............. i. .hetrierocallldea 5.

Loaves glabrous ..................... II. Luohanenl 6.
b. Style shorter than stigma or absent.

Inflorescence a 6-8 flowered raoerne.
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Stigmas free ...................... H. orbiculata 7.
Stigmas concrete .................. II. Roorerll 23.

Inflorescence corymbose, if subrucemo3e not 
more than 4-flowerert.

Leaves 6-20 nerved, approximately equally 
thickened .

Leave3 12 or more, densely hairy, 4-6" 
long ^nu " wide ............... ii. vlllcsa 6.
Leaves 6-10, loosely hairy, 10" long, 
and wide .................... I. acuminata 9.

Leaves narrov, nerves unequally thickened,
2-4 leing more prominent.

Leaves terete .................. II, krausslana 10.
Leaves linear

Leaves thin in texture, veins
slender ...................... H. angustifolla 11.
Loaves firm, strongly veined.

1-2 leaicels, leaves shortly 
pilose. 6" long and 1/12"
wide ...................... ii. arrentea 12.
2-4 pedicels, i*fives densely 
silky, 10" long u '" wide. :. ^erruri 11

1
Anthers complete at the apex.
1.Inflorescence corymbose, if sulrace:ose. flowers 

less than three in number.
HSur>i

Leaves glabrous .................. ... -jolchlclfolia 14.
Leaves hairy

I
Flowers 2-4, definitely corymbose, 
leaves densely covered with
stellate hairs ................. tl. _y' ~oef 9 15.
Flowers 2, one pedicel always 
longer than the other, leaves
sparsely h&iry ................. II. nellana Ic.

2.Inflorescence reoemose, many-flowered.
a. Leaves glabrous

Leav s not more than wide ....II. inter.lsota 1?.
Leaves not less than l£" wide, 
filaments subulate
roduncle 3-4" long ........... latlfolla IQ.
i-eduncle 6-8" long ........... II. olxgotricha 19.



b.Leaves glabrous on the surface and fimbricate 
on the margins end mid-vein ........ H. costata

c.Leavflp ’'airy.
Leaves not more than 5" long ..... H. patula
Leaves not le. than 9" long.

Lower pedicels £-1" l o n g ...... II. Rooprfril
Lower pedicels less than long.

Leaves lanceolate to oblong-
lanceolate .................. . obtuse 23.
Leaves linear.

Leaves narrower than £" ....H. rig^dula 24. 
Leaves V-$n in width ...... H. cordata 25.

X. REVISED DESCRIPTIONS OF SPECIES.------------------------

I. liYrOXE .J£i.:bhAaACEA ~Ai;.
Baker in Journ. Linn. Soc. xvii, 106, 1378 '
Baker in Flora Canensis vi, 1896 *.
“ H. parvula Baker in Jour-i. Linn. Soc. xvii, 113» 1°78
* H. brevifclia Baker in Flora Capensis vi, 1896 '.

Corm fc-s" in diameter with a long neck and brown mem­
branous tunics; roots very fine, sometimes branched, up to 
V  in length. Leaves 4-8, lanceolate, membranous. 1.-4" long, 
end up to broad, thinly clothed with long soft hairs. 
Peduncles 1-2, very slender, flexuous, hairy; bracts minute, 
linear. Flowers 1-2, pedicels £-2" long. Perianth limb

long, segments oblong-lanceolate, whitish-yellow inside, 
the outer green .nd lightly hairy on the back; stamens l.1. 
lines long, anthers basifixed, lanceolate, sagittate at the 
’ase, 1 line long, with verv deep apical fissures; filaments 
I line long, filiform; stigma capitate, style long and 
slender; ovary tutbinate 6" long, pilose, capsule small, 
turbinate.

Distribution:

Cape Province: Alext-ndria, Clydesdale, East London, C-riqualand
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Ea3t, Kel louth, Kentani, Komgha 
Natal: Bergville, Howick, Liddesdale, Lion’s River, Nottingham 

Road, Tugela, Umzimkulu, 7/eenen.
O.F.S.: Springfontuin.
Swaziland: Havelook concession.

Transvaal: Barberton.
.;ai.TTAT: Grows among ^rass in damp places and seems to 
flourish where the soil is rich in humus.
AFFINITIES: C.E. Moss (in „.S. / was of the opinion tbat 
U. membranacea should form a new si.b-genus which he ualls 
t-seudo-.iypoxls. This he divides into two species:

1. Pseudo-Hynoxis membranacea^ which has leaves and ped­
uncles characterised by stellate hairs. The following sheets 

are quoted:
Gerrard 1855 Natal'. (Type of H. membranacea Eak.)

Tyson 2880 Clydesdale'.

Ruaatis 1196 Alexandria'.

pegler 109 ikentani’.

Schlechter 6634 Umzimkulu'.

Wood 3940 Lic'desdale'. (Tvdo of H. brevifolia
6ak.)

Sanderson 1854 Natal*. (Type of H. sarvula Eak.)

2, pseudo-iiypoxis hypoxldoides which has no stellate hairs. 
Iilos3 15429 Woodbush*.
Saltmarshe in Herb. Galpin 1049, Havelock Concession, 

Swaziland*.
Since only about 12,- of the specimens examined lack stellate 
hairs, and in about 20/- they are very scant*, it seems un­
necessary to subdivide Pseudo-Hypoxis. There is, however, 
much to be said for raising the status of ii. membranacea from 
a 3pecies to that of a 3ubgenus. It differs from the other 
species in the shape and texture of the leaves, the pale 
colour of the flower, the fililorm filaments, and the long 
style and capitate stitrma. I.'. membranacea appears to have 
advance! far Leyond any other members of the genus, and to

r



stand on ;uite a different level. This problem will be hand 
xed with greater certainty when extra-African material has 

teen examined.
pi.ATS IV« a. Habit Photograph, natural size.

b. Inflorescence, 1 ‘ times natural size.

TT. i ILIi'' 0*1-13 —A- ■

Baker in Journ. Lien. 3oc. xvii, 10?, 1678*.
Btker in Flora Cupensis vi, 1896’.
- a. oaespitosa Eaker in Bull. Herb. _oiss. 3er.II, 1, 958.

Corra i~e" in diameter with a long neck and dark brown 
membranous tunics; roots straight, unbranched, contractile, 2" 
long. Leaves 6-3, setaceous, strongly ribbed, rigid, usually 
4-6- long, but ranging from 3-10", and under a line in dia­
meter, bright green, loosely hairy. Peduncles 1-2, very 
slender, 2-5" long, loosely ha<ry, bracts setaceous, -lowers 
1-2, rarely 3; perianth limb J-j- long, segments oblong-lanceo­
late, pale yellow, the outer green and hairy on the tack; 
anthers lanceolate, deeply sagittate, with marked apical 
fissures, 1* 1. long, filaments filiform, 1 line long, 
concrete, style very short, ovary tarbinate g-1/6" long, 
densely iiairy. Capsule .• in length; seeds smell, round and

black.
113TRLjL'TIOL' •
Cane Province: Koksted, Stockenstroom, .ueenstown,

j Tior’s River, . iohlamba Range,Latal: Durban, Inanda, Lidge..ton, Lion a .
Van Reenen, Tryheid, Zululand.
basutoland: Leribe.
Swaziland:
Traaavaal: Larber-on, Orel in.,
..14, a..n.r«burg, Lydenburg, .llddlaburg, K.l.pruit, Pl.t 
K.tlef, Pretoria, JJitb.nk, tflt.at.raraud (Sadrord ?arm, Slands- 

fontaln, Houston Estate, viltpoortjl., enoni), ioodtunh. 
Hiy-.TTt'f- „3st ooanon In dear* firaaa, but also .o'-nd 1 dry

1
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rocky places. Flowers in very early spring on burnt .lots, 

later in unburnt veld.
aTTT-mrrUilSi H. fillformis resembles h . kraussiana Luch. 
superficially when it is well grown,’.ut differs from it in 
Having filiform filaments, whereas those of _j— 19

subulate.
;late y . u. Habit photograph, natural size.

b. inflorescence, U  times natural size.

III. .iYrQa !3 i A K V I F 14 

Baker in Flora Cupensis vi, 1396’.

Cora oblong, .* In disaster. 5-*. lanceolate,
roderetely t o m  in texture, hairy, 1-1." long, 1” side, 
peduncles usually i>. very slender, longer than the leavea:

long. hairy. Flowers 1-3, segments oblong In the outer 
whorl, oblong-lanceolate In the Inner whorl, Vright yellow 
Inside, the outer three hairy outside, long', atamsna , the 
length of the perianth segments, anthera 1, 1. long, oblong- 
lanceolate, sagittate at the base, cleft at the apex; fils- 
nents i  1. long, subulate; stigma, three, concrete, conical; 
atyle s^ual in length to the atigma; ovary turbinate, very

hairy, i" long.
DI3Ti'l.-L.TlÛ  •
etsnsvisl: Barberton, Ulddlehurs, -retoria.

A rare and clearly defined species.
Kota: Throughout his mcno-raph Bel refera to thia specie.

k j . The plant he hss in mind Is, however as H. j'ai'vif lora t*an. i
.. ak since he refers to its type

definitely it. parvlfoUlL aK*
shaet,Galpin 1059. 
j-LATS V I . Habit sketch, x lrf-

XV. 'TV, r  X1S Lw.

Baker in hot. ag. t. 60 J5’
baker in Journ. Linn. 3oo. xvii, 115,
Buker in Flora C-pensis vi, 1|J-1-'
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