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Flower.

The flower is always trimerous. FYer.anth. The shape of
the perianth segments, which are always free, varies even on
a single inflorescence. The outer three snegments are firm
in texture, usually linear to lanceolate, slightly pointed
at the apex, and narrower than the inner vhorl. 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 (ii. argentee Dak.) to stiff,
upwerd-pointing bristles (H. multiceps Buch.). 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 always deep yellow, with the single oxception
of H, membranacee bak., which is a pale whitish-yellow in 8
colour. The flowers cpen very wide on clear, sunny days
when the time is favourable for pollirmstion. Under these :
conditions they are almost star-shaped, which accounts for
their popular name of "sterretjies" or lifitle s .rs.
Androecium. The six stamens occur in two whorl the fila-
ments being attached to t he bases of the perianth segments.
Nel reports that the two whorls are of unequal lengths in
certain species, but, although this occurs occasionally I
have not observed it frequently, nof is it a constant
chavacter. The shapes of the enthers are very interesting,
and are found to vary remarkably little within the individﬁal
species., They range from linear to lanceolate, are elways
sagittete at the base, and oither have fissures or are

complete at the apices.

When present these fissures grade

from the very minute (H. secuminate Dck.) to those which are

visible to the naked eye as in 4. tiliformis Bak. and

H. membrenaces Tak. When complete at the apices the anthers

are obtusely rounded. Dehiscence takes place by means of
two leteral fissures. The filamer*s are very simple in

structure. Perfectly cylindriec: +-rms are only found in

H, filiformis Bak. and [, membranacea Hak. In all the
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other species the filaments renge from conicel to triangular.
(See Plates X, Ol). Gynoecium. Usually the three parts of
the stigma are aggregated together to form a cone, the

receptive portion being slightly papillate (i. Rooperii lioore,

H. argentea Bak., H. filiformie pak.). Vel reports that

H. orbiculate Nel has free stigmas. Only H, membranaces.

Bak. has & capitate stigma borne on a loug slender style.
When present, the style 1s either cylindrical (H. longifolie
Bek.) in which cese it is longer than the stigma or of equal
length, or, as it becomes shorter the buse bhroadens, until
it is almost triangular as in H. obtuse Furch. The ovary
is hairy, and either round or club-shaped, with 4 - 20
ovules in twé rows on the centrzl) placenta. The number of
ovules generally seems to vary with the number of flowers

in the irflorescence, i.e. the more flowers there are the
fewer seeds each flower is required to produce, and vice
versa, Fruit. The capsule is very much the shape of the
ovary, dehiscence being circumscissile. The seeds are small,
round, light and black, with the surface either dull or
shiny.

Plate I 1llustrates typical flowerg pa-ts: (a) outer

seguent. (b) inner segment. (d) anther complete at apex.

(@) enther with epical fissure. (e) stigma, style, ovary

and bract.

V. KECOLOGICAL OBSERVATIONS.

Hypoxis is a common m.mber of the pre~-rain,spring, and
summer veld flora, end is cne of the first plants to flower
after veld burning. Although mos* species are distinctly
Xeromorphie, they are found to flourish in damp and dry
gresslands, the smaller forms such as H. membranaces Bak.,,

H, argentee Dak. and H, filiformis Pak. teing characteristie

of moister areas. The large corm affords not only a férm

anchorage, but & velusble reservoir of food and water in




times of drought. It is these reserves which must be called

upon %00, to produce pre-rein flowers and foliage. The

roots penetrate very deeply to the lower, moister strata of

the soil, thereby notl only nourishing the plant, but, with

the added character of contractility holding it down so

firmly in the soil that it is ensbled to grow on the steepest

slopes. TField observations reveal that Hypoxis often favours

& sloping habitat, Yeing well sble to resist the forces of

wind and storm water. The deeply embedded bulb also enables

the plant to pass unharmed thiough veld fires. Since the

heat hes little effect Leyond & depth of + 1/10% the sub- ;

terranesn organs remein uninjured and soon send up new shoots. 9
The leaf is very interesting from sn ecological point

of view. Two main types cccur, the definitely xeromorphioc

leaf, and the large, lanceolate, glabrous type as in

H, oligotricha Bak. and H. colchicifolie Bsk. The lattex

group ere not very abundant in the Transvesl, being unfitted
to stand up to the rigours of the climate, but the former
flourish in great abundance. The leaves are often very narrow,
and so fibrous (. cosvate Bek.) that they are used by the
netives for rope-meking. Aanatomical study reveals the fact
that there is relatively little chlorophyllose tissue, and a
heavy preponderance of sclerenchyma. The majority of leaves
and peduncles are densely clothed with hairs whieh prevent
excessive transpiration, and stomata sre few, and sometimes
occur on the lower lamina only, the leaves in those cases
¢ften being recurved. e.g. H. villosa Bak. In H. obtuse
Burch. the older leaves exhibit a distianet spiral twist, whioh
enables the surface to avoid the direct rays of the sun. The
flowers are attractive to pollinating bees end other insects
on account of their bright colour and the nectar at the bases
of the perianth segments., The flowers close at night, and

snall insects which beccme trapped have been seen to emerge

froix the flowers covered with pollen in the early morning.

Beetles have been noticed t» prefer the flowers of Terigidule




Bek. to those of H., Kooperii Iloore when these two are found
growing together. Ths pollen grains are too heavy for wind
pellination, but the seeds cre very light, and are dispersed

from the circumscissile capsule by wind and water.

Vi. NOTE ON THE SPECIES CONCEPT.

It 1s apparent to every systematist with a krowledge of
both past and curren% literature on his subject, that much
of the prevailing confusion in the sphere of plan‘ nomen-
clature is due to the many and diverse shades of opinion held
by different authors on wha*t constitutes & species. The
ecrly systematists accepted the dogme of Linnaeus that "the
number of species is as many as the different rorms created
in the beginning", but, with the development of modern ideas
on the theory of evolution, systematists are faced with a
far more complex situation.

The taxonomist looks for individuals which have certain
essential characters in ccmmon. The geneticist demesids for
@ species a group of biotypes isolated from all others by
incompatibility barriers. The phytogeographer adds geo-
graphicel reservations, and the cytologist demands a commen
cheonosome garniture. It is only by co-operation between
workers in ell these spheres of investigastion that systematics
can be placed on & reliable and more or less constent basis.
Certain geneticists clain that the species concept should be
purely genetical, but the thorough szenetical analysis of a
genus is the work of a life-time, in the case of trees, per-

haps the work of centuries. Geneties cannot be accepted as

the only master key to systematics, but it certainly cannot

be disregarded. Lack of cou-operation between geneticists
end trxonomists is probably due to the fact that the geneti-
cist sterts with a supposedly homogeneous population and
looks for differences, whereas the taxonomist starts with a

supposedly Leterogeneous population ¢ A looks for similarities.




4 little mental adjuetment is required on both sides.

Perhaps the most setisfuctory conception of a species is

that of the phylogeneticist. Accepting the evolution theory,
we have definitely precluced tho possibility of treating the
species as the basal unit of t.xonomy. The fundamental unit
must be the different lines of evolution. "A taxonomical- 3 B
phylogenetical line of evolution is a sequence of generations,

the individuels of which descen! from the individuals of the ‘
previous generation and within cach generation group them- ;

selves according to the law of orobability with regard to

all essential features, end furtier form & closed sphere of

combinations reacting avitally or incompatibly with all
[ other shheres of combinations with which it comes into .
| sontact." (Faegri, 1935). 4 species, then, is a momenvary il o
realisation of such a line. Only by regarding the species A
as an expression of the line of eiolution can we keep oudy
: eoncept in conformity with the demunds of the theory of

evolution.

Thus it 1s not the species concept which is arbitrery,

but the choice of essential charactors for delimitation,

these charscters varying according to the law of probability.

Since the features which can be used to distinguish between

species are different in every genus, it must be left to the

investigator to decide, on morphologicel, eytological,

ecological, genetical and geographical evidence. A detailed

discussion, based on the foregoing theory of the dlegnostiec

characters used in classifying the genus [lypoxis follows.

VII. AN ANALYSIS OF CERTAIN DIAGNOSTIC CIIARACTERS.

The subterranean organs in Hypoxis afford little

égsistance to the systematist. Although the shape and size

of the corm varies, these variations are sub

Ject to the type
of environment, and are never specifically constant.

Haker

bak,., on

i
{
I
!
i Sseparates [. kraussiane 5uch. from H, filiformis



the difference in diameter of the corm, but this has been
found to be an arbitrary end inedequate basis of division.
The leaves are very plastic organa, #nd 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, snd number of veins. Particularly with
regard to leaf hairiness further rzsearch must be carried
out on genetical lines. An anatomical study of the leaves
revehied the fact that the number end size of the vascular
bundles is constant for certain groups of species. This is
a valuable piece of information used in compiling the key.
The difference in number and size of veins is usually visible

to the naked eye, but in very hairy leaves it is useful to

have the added confirmetion of anatomical study. The leaf

arrangement is simple in all species except H. Hooperii 'Q'//
licore where it is very distinetly trifarious. (See Plate XXII). R

This is an excellent churacter by which the field worker can ;

distinguish the species immediately, but in the herdarium it i

is naturally less easily recognised. I
baker employs the inflorescence as one of his chief

means of differentiation, end this free use of a very variable

charecter detrects considerobly from the value of his key.

We cunnot say, for instence, that H. acuminata Bak. has a

racemose inflorescence when in three cases out Of ten it
consists of three flowers on the same level. Again, we

cannot consider [, parvifolia lak. to heve & cymose inflores-

b o
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cence when the two flowers occur sometimes on the same level,
and sometimes one above the other. The inflorescence can
occasionally be used for distinguishing between two or three

species, but not for dividing the whole genus into big groups.

It 1s in the flowers, superficially zo very much alike,
that the chief and most relisble differences tetween the
specles ure to be found. The genus can be divided into two

almost 2quel sections on the anthers, half bteing cleft at the




apices, and half entire. The apical fissures are more
easily recogniseble in some species than in others, for examp-

le in H. membransceas Fak. the fissures are visible to the

naked eye, while in . hemerocallidea F. et ey thay are

relatively small, The presence or absence of fissures,
however, is ve.y definite and constant in every species exam-
ined except H. kKooperii Ilioore, where epical fissures have
been observed in some specimens, but not in others. (See
Plates II and III. The numbers cited correspcnd with the
nucbers of species as provided in the key). Another valuable
diagnostie cheraster in the flower is the relation in length
between the style end stigma. In scme species they are of
equal lengths, or the style is longer then the stigma (H.
longifolie Dak.), in others the etyle is very short or
ebsent. (4. argentes Dak.). This relationship is found to

hold, no matter what the age of the flower may be. [laker
divides the genus into two equal halves on the size of the
perianth 1limb, those in which the perianth limb is { - 3" in
diameter, those in which it is & - 2" long. This is a
thoroughly ertificiel und unsatisfactory system, also used in
certein instaences by Nel. The size of the perianth limb is
not even constant in any two flowers on the sume inflorescence.
llel attempts to divide up tlie genus into what he calls

"natural groups" The writer is uneble to agrez with many
aspects of this division, but hesitates to suggest & better
arrangement until this work is presented as & complete mono=-
graph, when more will be known about th. affinities of certain
doubtful species., For the purpose of this paper a division
into grecups was unnecessary, since limiting the number cof
species for analysis makes possible the production of a simple,
end, it is hoped, not too cumbersome key. The Transvaal
specles alone ce: . ainly do not fell into any natural system
of groups.

- el correlates the type of inflorescence with the

presence or absence of ¢ 11 fissures in the anthers. Ie
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regards the type of inflorescence found in H., Rooperii Woore
as intermediate between the cyme and the raceme, because the
lower petioles are very long, end associates with this the
fact that some of the snthers are cleft at the apex, while
others are complete., According to Nel's hypuvhesis all
gpecies with corymbose inflorescences have anthers with
apical fissures, while those with racemose inflorescences
have their anthers complete at the apex. Unfortunately this
analysis does not nold true. Among the forms which have
apical fissures, the inflorescences of H, filiformis Bak.,

4, hemerocallidee F. et Mey., id. orbiculata Nel and

H. acuminate Bek. alone cannoti be described as corymbose,
while among those which have anthers complete at the apex,

i, colchicifolia DBak., H. multiceps ruch. and H, neliana

Schinz. are decidedly corymbose or subcorymbose. The genus
will have to be divided up along very different lines, or the
present analysis considerably modified if & reliable system

of subdivision is to be found.

VIII. METHODS EWPLOYED.

Most of the lLerbarium meterial of Hypoxis available in
South Africa has been examined in detail. Collections have
been made us extensively as poasible by end for the writer
in the Transvael, but field observations have heen restvicted
largely to the Witwatersrand. A considerable number of
specimens have heen collected and planted, so that they will
be availahble for genetical and ecological exneriment in
future years. In the case of [i. orbiculate Nel, H. inter-
Lecte Nel, H, patula Nel and [i, cordate .el, the only
named specimens are the type sheets at Kew and the Berlin
Nuseum, Until it is possible to examine those sheets, Nel's
descriptions nust be relied upon.

I'he work this year has cventred leinly round the examin-

ation of availebie literature and material, and the




compilatior of revised descriptions. Detailed descriptions
of most species have not been given -ince Baker's publication
in 1896. In many cases only a very limi‘ed amount of
material wes available at thet time, and it is now essential

that details be supplied end certain amendments mede to the

earlier summaries. 3Speciul emphasis has been laid on the '

dissection of as many flowers as possible, the accurate meas-
urement of all floral perts, and of thie leaves and under-
ground orgeana. All available literature and notes on
herbarium sheets with regard to geographical distribution
hag&been condensed. In this way it is hoped that sufficient
accurate detall has heen made available to satisfy the exten-

sive demends of modern systematics.

IX. KEY TO THE THANSVAAL SPECIES.

Anthers with aepical fissures.
i.,Fllauments filiform
Stlgma capitete ........cc000viieeniea i, membranacea 1.
Stigmas 3, concrete, conical ..........H0, filiformis 2.
i1.Filements subulate

a. Style longer than stigma or equal in
length.

Plants minute, leaves not exceeding
IR" 48 16UGB sesrasrasesseninss B DAFYILEL SR 0T

Well grown plants leaves over
12" long.

Leaves halry.

Inflorescence corymbose, leaves not
more than 9/6" wide .............H, longifolia &.

Inflorescence racerose, leavea not
less then 1" wide .uv.vvesvsssessihemerocallidea 5.

Leaves glebrous ...esesesssessnneessssll. Buchaneni 6.,

b. Style shorter than stigma or absent.

Inflorescence a 6-8 flowered raneme.




Stimas free B gimis B U0 a0 e widie VIS Orbioulat‘ ?o
Stigmas conerete .........00000000..Hs RoOperii 23.

Inflorescence corymbose, if subracemose not
more than 4-flowered.

Leaves 6-20 nerved, approximately equally
thiclkened.

Leaves 12 or more, densely hairy, 4-6"
lons &nd #” Wide R B A OUOCCOIOOOO.LVillcsa

Leaves 6-10, loosely hairy, 10" long,
and i" wid’ !OIOtQCOQOOOOQOCQOQ.CH. acuminat_!‘

Leaves narrow, nerves unequelly thickened,
2«4 being more prominent.

LO!VOQ ter@to R T T ) .h k!eu“;ﬁn‘ 1“! s Ln

Leaves linear

Leaves thin in texture, ve'ns 4
'l.nd.r onootouoooo‘ooc.OQOloooﬁ.u_ en‘u'ti;o;;e 1‘:

Leaves firm, strongly veined.

1-2 pedicels, leaves shortly
pilose, 6" long and 1/12"

wid. . ..'l.ibll,.....‘.'.l’H. ‘ri;ent.a

2-4 pedicels, l<sves densely
silky, 10" long . 2 2" wide.Hi. Cerrardii

Anthers complete at the apex.

1l.Inflorescence corymbose, if sulrecerose., flowers
Leéss than three in number.

L‘lv.ﬂ glabrou’ LR R B R D R R B '.‘;“?0&°h1g£°11l 1‘.
Leaves hairy

Flowers 2-4, definitely corymbuse,
leaves densely covered with

stellate halrs ...oeivvvnevannanslie W 570018

Flowers 2, one pedicel always
longer than the other, leaves
Bparsely haiw Y .OOOOI0.000COHQ nollﬂna

2.Inflorescence rccemose, meny-flowered.
a. Leaves glabrous

Leavaes not more than " wide «vvolle interjecta

Leaves not less than 14" wide,
+ilements subulate

lleduncle 5“"" lOI‘lE LR 'ocu-o.oI[o 18t1f0118 18-

Pedunocle 6=8" lOoNg sssevssessssHs oligotricha 19,




b.Leaves glabrous on the surface =znd fimbrieate
on the margins end mid-vein .........H. costata 20.

¢c.leaves nairy.
Leaves not more than 5" long ......H. patula 21.
Leaves not lc¢. than 9" long. 3
Lower pedicels 4-1" long .......H. Rooperii 22, .8

Lower pedicels less than " long.

Leaves lsnceolate to oblong- 4

18Nn60018t0 ..v.. secessesesesddl. ObDtusa 23. o
Leaves linear. é;,
Leaves narrower thaa §" ....H. rigidula 24, é‘ )

Leaves %-§" in width .......H. cordata

x 3 ON 0 .

I. HYPOXS LEMBRANACEA EAK.
Beker in Journ. Linn. Soc. xvii, 106, 1878 °

Baker in Flore Cenensis vi, 1896 !

= H. pervula Baker in Joura. Lian. Soc. xvii, 113, 1078 ;
= 4. brevifclia Eauker in Flora Capensis vi, 1896 ! s ¥

Corm %-%" in diemeter with a long neck end brown mem-
brenous tunics; roots very fine, sometimes branched, up to »f
3" in length. Leaves 4-8, lanceolate, membranous, 1'-4" long,
and up te A" broad, thinly clothed with long soft hairs. ]
Peduncles 1-2, very slender, flexuous, hairy; bracts minute,
linear. Flowers 1-2, pedicels #-2" long. Perianth 1limb
$-i" long, segments obiong-lanceolate, whitish-yellow inside,
the outer green :nd lightly hairy on the back; stamens 1% |
lines long, enthers basifixed, lanceolete, sagittate at the |
base, 1 line long, with verv deep apical fissures; filaments

2 1ine long, filiform; stigma capitate, style long and

slender; ovary tupbinate §" long, pilose, cspsule small,

turbinate.

Distribution:

Cepe rProvince: alexendria, Clydesdale, Tast London, Criqualand




2l.

Bast, Kel Mouth, kenteni, Komghs.

Natal: Bergville, Howick, Liddesdale, Licn's River, Nottingham
Road, Tugela, Umzimkulu, Weenen.

Q. F.5.: Springfontein.
Swaziland: Havelock concession. a; 3

Transveal: Earberton.
© HABITAT: Grows among grass in damp places and seems to o
flourish where the soil is rich in hunus. 4
AFFINITIES: C.E. loss (ir i.S.) was of the opinion thrat i

H. membranacea should form a new sib-genus which he valls

Pseudo-iypoxis. This he divides into two species:

1. Pseudo-Hypoxis membransceag wihich has leaves and ped-

uncles charscterised by stellate hairs. The following sheets

7 e

are quoted: SR S
Gerrard 1625 Natal! (Type of d. membranacea  Bek

' Tyson 2880 C(Clydesdale! -
Rudatis 1196 Alexandrial Ry
Pegler 109 Kentani! e

Schlechter 6634 Umzimkulu!l

Wood 32940 Licdesdele! (Type of H. bggvifoi*g,{ﬁ

o Sanderson 1854 DNatal! (Type of H. parvulea Bek.)

. -

(S a2

2. Pseudo-liypoxis hypoxidoides which has no utollate.ynirikf?
lioss 15429 Woodbush! 4
Saltmarshe in Herb. Galpin 1049, Hev~lock Concessiom,

Swazilend!
Since only about 124 of the specimens examined lack stellate i
hairs, and in about 20, they are very scantg, it seems un- % ;7
necessary to subdivide Pseudo-iypoxis. There is, however, |

mueh to be said for reising the status of H., membranacea from

a species to that of a subgenus. I differs from the other
species in the shepe and texture of the leaves, the pale
colour of the flower, the tildform filaments, and the long

style and cepitate stigma. H, membranacea sppears to have

advancel far beyond any other members of the genus, and to

—.iy
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