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New species of Geissorhiza (lridaceae: Crocoideae) from the southern
African winter rainfall zone, range extensions, taxonomic changes,
and notes on pollen morphology and floral ecology
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ABSTRACT

Field work during the past 15 years has resulted in the discovery of 12 new species of the western southern African genus
Geissorhiza Ker Gaw |. and range extensions for several more. Follow ing a survey of pollen morphology in the genus, we
describe new pollen types in one section each of the two subgenera: five species of section Ciliatae Goldblatt and two of
section Weihea Eckl. ex Baker have more complex apertures than the plesiomorphic single aperture with a 2-banded oper-
culum found in other species. In addition, populations currently referred to the typical white (cream)-flowered G. inflexa
(D.Delaroche) Goldblatt with larger, pink, red or purple flowers, have a third pollen type and are recognized as G. erosa
(Salisb.) R.C.Foster. The new species are G. altimontana from the high Langeberg near Grootvadersbos; G. helmei from the
Piketberg; G. lupidosa from the Du Toits Kloof Mtns; G. monticola from the Swartberg; G. platystigma from Darling, north
of Cape Town; G. sufHava from the Piketberg; G. tricolor from Riversdale (all subgenus Weihea (Eckl. ex Baker) Goldblatt);
and G. cantharophila from the Klein Roggeveld; G. demissa from the Kamiesberg. Gitberg and Cold Bokkeveld; G. exilis
from the Waaihoek Mtns in the Worcester District; G. reclinata from the Swartberg: and G. saxicola from the northern Ce-
darberg-Pakhuis Mountain complex (all subgenus Geissorhiza). We also report range extensions and provide morphological
notes for several species, including G. monanthos Eckl.. new collections of which show that the inclusion of G. leuisiae
R.C.Foster in that species was incorrect and we resurrect the species. The addition of 12 new species and recognition of G.
erosa and G. lewisiae bring to 99 the number of species in the genus. New identification keys for Geissorhiza are provided
that include all new species. We have also accumulated observations of floral ecology in the genus and integrate them with
what is known about this aspect of the biology of Geissorhiza. Unusual strategies include deceptive pollination in G. tulhagh-

ensis F.Bolus by tabanid flies and in two species, pollination using empid flies in combination with halictid bees.

INTRODUCTION

Geissorhiza Ker Gawl., now with 99 species, is a
large genus of Iridaceae subfamily Crocoideae Bur-
nett centred in the southern African winter rainfall zone
(Goldblatt 1985; Goldblatt & Manning 2000a; Manning
et al. 2002) and largely confined to the Cape floristic
region (as defined by Goldblatt & Manning 2000a). Field
work conducted in the decade since the publication of
the last revision of the genus (Goldblatt 1985) resulted in
the discovery and collection of four new species (Gold-
blatt 1989; Goldblatt & Manning 1995a). increasing to
85 the number of known species. Further novelties that
have accumulated since then include seven species of
subgenus Weihea (Eckl. ex Baker) Goldblatt and five of
subgenus Geissorhiza.

In addition, our knowledge of the pollen morphol-
ogy of Geissorhiza has been expanded as a result of
examination of pollen grains carried by insects cap-
tured after visiting Geissorhiza species (Goldblatt &
Manning 2000b, 2007). While monosulcate grains
with a 2-banded operculum are typical of Crocoi-
deae (Goldblatt et al. 1991) and also of Geissorhiza,
the two species G. heterostvla L.Bolus and G. inflexa
(D.Delaroche) Ker Gawl. (both subgenus Geissorhiza
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section Ciliatae Goldblatt) were found to have pol-
len grains that depart from the norm in the genus and
subfamily. Instead of the single, elliptic aperture, these
species have a more complex condition with multiple
apertures, described in detail below. Discovery of these
striking pollen grains led us to examine a range of spe-
cies of the genus. Most species of subgenus Weihea
that we examined have normal grains with a 2-banded
operculum as do species of subgenus Geissorhiza.
However, four new species. G. cantharophila, G. exi-
lis, G. saxicola and G. reclinata (all section Ciliatae),
as well as G. hracteata and G. nana (section Weihea)
have grains with complex, multiple apertures. Fur-
thermore. the large-flow ered populations of G. inflexa
(sensu Goldblatt 1985). often with a pink, red or purple
perianth, have a different pollen type from those with
smaller, white flowers, indicating that they constitute
a separate genetic race. For the most part these popu-
lations are readily separated from typical G. inflexa
based on morphology as well as pollen type, and we
recognize these plants as a separate species. G. erosa.
We also include range extensions and morphological
notes for G. arenicola, G. Jivaricata. G. heterostvla
and G. tenella. With the 12 new species described here
and the resurrection of G. erosa. Geissorhiza now com-
prises 99 species, all occurring within the Greater Cape
Floristic Region (sensu Bom et al. 2006) with only G.
hracteata extending outside its confines. We provide
new keys to the two subgenera of Geissorhiza (Appen-
dix 1). which accommodate all species described since
the publication of the last revision of the genus (Gold-
blatt 1985). The classification of the genus and renum-
bering of the species is presented in Table 1
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TABLE 1—Classification of Geissorhiza species arranged by subgenus and section including new species described here, based on Goldblatt’s

(1985) infrageneric classification

Subgenus Weihea (Eckl. ex Baker) Goldblatt

Section Weihea Eckl. ex Baker

1 G. inconspicua Baker

2. G. elsiae Goldblatt

3. G. roseoalba (G.J.Lewis) Goldblatt

4. G. outeniquensis Goldblatt

5. G.fourcadei (L.Bolus) G.J.Lewis

6. G. uliginosa Goldblatt & J.C.Manning

7. G.foliosa Klatt

8. G. tricolor Goldblatt & J.C.Manning, sp. nov.

9. G. nigromontana Goldblatt

10. G. altimoniana Goldblatt & J.C.Manning, sp. nov.
11. G. delicatula Goldblatt

12. G. monticola Goldblatt & J.C.Manning, sp. nov.
13. G. bracteata Kilatt

14. G. nana Kilatt

15. G. setacea (Thunb.) Ker Gawl.

16. G. lapidosa Goldblatt & J.C. Manning, sp. nov.
17. G. ornithogaloides Klatt

18. G. malmesburiensis R.C.Foster

19. G. platystigma Goldblatt & J.C.Manning, sp. nov.
20. G. geminata E.Mey. ex Baker
21. G. ovalifolia R.C.Foster
22. G. bolusii Baker
23. G. parxa Baker
G

24. G. ovala (L.f.) Asch. & Graebn.

Section Tortuosa Goldblatt

25. G. corrugata Klatt

26. G. spiralis (Burch.) M.P.de Vos ex Goldblatt
27. G. karooica Goldblatt

Section Pusilla Goldblatt
28.G. pusilla (Andrews) Klatt

Section Includanthera Goldblatt
29. G. esterhuyseniae Goldblatt
30. G. cedarmontana Goldblatt

Section Angustifolia Goldblatt

31. G. lithicola Goldblatt

32. G. purpurascens Goldblatt

33. G. humilis (Thunb.) Ker Gawl.

34. G. darlingensis Goldblatt

35. G. hispidula (R.C.Foster) Goldblatt
36. G. pappei Baker

37. G. intermedia Goldblatt

38. G. unifolia Goldblatt

39. G.juncea (Link) A.Dietr.

40. G.furva Ker Gaw |. ex Baker

41. G. sufflava Goldblatt & J.C.Manning
42. G. stenosiphon Goldblatt

Section Ixiopsis Goldblatt

43. G. umbrosa G.J.Lew is

44. G. alticola Goldblatt

45. G. hesperanthoides Schltr.
46. G. cataractarum Goldblatt
47. G. nubigena Goldblatt

Section Engysiphon (G.J.Lewis) Goldblatt
48. G. helmei Goldblatt & J.C.Manning, sp. nov.

49. G. brevituba (G.J.Lew is) Goldblatt
50. G. schinzii (Baker) Goldblatt

51. G. longifolia (G.J.Lew is) Goldblatt
52. G. confusa Goldblatt

53. G. bonaspei Goldblatt

54. G. tenella Goldblatt

55. G. exscapa (Thunb.) Goldblatt

Subgenus Geissorhiza

Section Intermedia Goldblatt
56. G. similis Goldblatt
57. G. scillaris A.Dietr.

Section Geissorhiza

58. G. imbricata (D.Delaroche) Ker Gaw I.
59. G. purpureolutea Baker

60. G. barkerae Goldblatt

61. G. louisabolusiae R.C.Foster

62. G. brehmii Eckl. ex Klatt

63. G. sulphurascens Schitr. ex R.C.Foster
64. G. minuta Goldblatt

65. G. eurystigma L.Bolus

66. G. mathewsii L.Bolus

67. G. radians (Thunb.) Goldblatt

Section Monticola Goldblatt
68. G. burchellii R.C.Foster

69. G. grandiftora Goldblatt

70. G. callista Goldblatt

71. G. tabularis Goldblatt

72. G. ramosa Ker Gawl. ex Klatt

73. G. bryicola Goldblatt

74. G. scopulosa Goldblatt

75. G. ciliatula Goldblatt

76. G. pseudinaequalis Goldblatt

77. G. rupicola Goldblatt & J.C.Manning

Lastly, we review what little is known about the tloral
ecology of Geissorhiza and present a range of observa-
tions on pollinator visits and nectar characteristics of sev-
eral species. Available information shows that pollination
in the genus is dominated by female bees of the families
Andrenidae, Colletidae. Halictidae and Melittidae plus
workers of Apis mellifera (Apidae), often in combination
with hopliine scarab beetles, short-proboscid Tabanidae

78. G. silenoides Goldblatt & J.C.Manning

Section Planifolia Goldblatt

79. G. aspera Goldblatt

80. G. demissa Goldblatt & J.C.Manning, sp. nov.
81. G. inaequalis L.Bolus

82. G. lewisiae R.C.Foster

83. G. monanthos Eckl.

84. G. tulbaghensis F.Bolus

Section Ciliatae Goldblatt

85. G. namaquensis W.F.Barker

86. G. kamiesmontana Goldblatt

87. G. divaricata Goldblatt

88. G. subrigida L.Bolus

89. G. heterosty la L.Bolus

90. G. cantharvphila Goldblatt & J.C.Manning, sp. nov.
91. G. reclinata Goldblatt & J.C.Manning, sp. nov.
92. G. arenicola Goldblatt

93. G. splendidissima Diels

94. G. inftexa (D.Delaroche) Ker Gaw .

95. G. erosa (Salisb.) R.C.Foster

96. G. exilis Goldblatt & J.C.Manning, sp. nov.
97. G. saxicola Goldblatt & J.C.Manning. sp. nov.
98. G. erubescens Goldblatt

99. G. leipoldtii R.C.Foster

and butterflies. The specialized pollination system using
one or more species of long-proboscid Nemestrinidae and
Tabanidae is the second most important system in Geis-
sorhiza, confirmed for five species and inferred for three
more. Pollination primarily by hopliine scarab beetles is
rare, and is reported for the first time in the genus, as are
visits by empidid tlies (Empididae), and also deceptive
pollination by short-proboscid Tabanidae.
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MATERIALS AND METHODS

Pollen grains obtained from fresh flowers or from her-
barium specimens of a range of species (Table 2) were
extracted from anthers with a needle moistened in Cal-
berla’s fluid (Ogden et al. 1974) and mounted on glass
slides in a drop of the same fluid. Preparations were
examined after 2-24 hours, by which time the exine is
stained a darker colour than the aperture and grain con-
tents. Only two species of the genus were included in a
previous survey of pollen types in Crocoideae (Goldblatt
et al. 1991). Thus, in an effort to determine the extent
of the variation in pollen morphology in the genus, we
have surveyed a wide range of species belonging to both
subgenera and all sections (Table 1).

Nectar volumes were measured using micro tubes,
and nectar concentrations were determined with a Bell-
ingham & Stanley refractometer (0-50 %) (Goldblatt et
al. 2004a; Manning & Goldblatt 2005).

For pollinator observations, insects visiting flowers
and seen to contact anthers or stigmatic surfaces were
captured and Killed using ethyl acetate fumes follow-
ing methods described by Goldblatt et al. (2004a) and
Goldblatt & Manning (2007). The identity of pollen car-
ried by captured insects was determined by microscopic
examination of samples removed from their bodies using
dissecting needles in the same way as described above
for sampling from herbarium specimens.

RESULTS

POLLEN MORPHOLGY

Our survey of pollen morphology establishes the pres-
ence of the plesiomorphic type pollen grains reported in
our earlier survey of Crocoideae (Goldblatt et al. 1991)
as the most common type in the genus (Table 2). These
grains are monosulcate with tectate-perforate exine bear-
ing small supratectal spinules. The sulcus field is largely
smooth apart from a pair of narrow exine bands (elon-
gated opercula), lying parallel to one another along the
long axis of the aperture (Figure 1A). Often there is also
a sprinkling of exine material lying in the centre of the
three apertural zones defined by the opercular bands.
One species of subgenus Weihea, G. parva. has poorly
developed operculum bands, represented merely by two
sparsely beaded lines of exine.

Two species of subgenus Weihea. among those exam-
ined. and four of subgenus Geissorhiza have grains of
remarkably different appearance (Table 2). In contrast
to the majority ot species in the genus, Geissorhiza can-
tharophila, G. exilis. G. inflexa, G. reclinata. G. saxi-
cola and most populations of G. heterostvla (subgenus
Geissorhiza section Ciliatae) and G. hracteata and G.
nana (subgenus Weihea section Weihea) have grains
that depart radically from the standard type. Grains have
typical tectate-perforate exine. but have more complex
apertures. The + orbicular and slightly larger grains of
G. hracteata. G. cantharophila. G. nana and some popu-
lations of G. heterostvla have two discrete apertures, a
smaller elliptic one surrounded by a broad band of exine
(? or operculum) lying within a larger * elliptic or cir-
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cumferential sulcus (Figure IB). We interpret this grain
as derived from the basic type in which the two bands
of the operculum have become wider and longer and
their ends have fused, leaving an island of enclosed
apertural membrane within the operculum. The aperture
surrounding this structure may also be elliptic or con-
tinuous around the grain, leaving the non-apertural part
of the grain as two separate pieces of exine. Curiously,
six populations of G. heterostyla examined (Table 2), all
from the north of its range, have normal grains with a
2-banded operculum. We have re-examined these col-
lections and find no taxonomically significant difference
between them and the more common G. heterosty la. One
of the collections with normal type pollen grains (Gold-
blatt 6216 MO) even consists of the mixture of short-
and long-styled plants that is currently understood to be
unique to this species.

Some populations of Geissorhiza inflexa have G. het-
erostyla-type grains (Figure 1B; Table 2) but in others
the grains have five or six bands of exine running across
the grain separated by apertures of about the same width
(Figure 1C). The bands merge at one pole so that in this
view five or six elliptic zones of apertural membrane are
visible, whereas viewed at right angles, the apertures
run the length of the grain separated by long bands ot
exine. At the opposite end the exine bands do not quite
fuse but adjacent bands fuse toward their tips. All the
large-flowered populations of G. inflexa, with either red,
pink, purple or white flowers have this apertural pattern.
These large-flowered colour morphs were included in
G. inflexa by Goldblatt (1985) without infraspecific rec-
ognition.

A last variant is the plant described here as Geissorhiza
reclinata. which has pollen grains with two large horse-

FIGURE 1—Pollen grains of Geissorhiza species. A. G. arenicola.
GolJhlall {H Stunning 9465 (NBG): B. G. heterosty la. GolJhlatt
A Porter 121X5 (NBG). C. G erosa. Helme 2247 (NBG). Scale
bar: 200 urn.
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TABLE 2 — Pollen types in Geissorhiza species arranged by subgenus according to Goldblatt’s (1985) infrageneric classification. Herbaria are
abbrev iated following Holmgren et al. (1990)

Taxon

Collection data and herbarium acronym or literature reference

Grains monosulcate with two-banded operculum

Subgenus Weihea

Sec
G

G.
G.

G
G
G
Sec
G
G
G
G
Sec
G
Sec

G.

G
G
G
G

G.

tion Weihea
foliosa Klatt

inconspicua Baker

monticola Goldblatt & J.C.Manning
. omithogaloides Klatt
. ovata (L.f.) Asch. & Graebn.
. parva Baker
tion Angustifolia

.juncea (Link) A.Dietr.
. aff. pappei Baker
. purpurascens Goldblatt
. sufflava Goldblatt & J.C.Manning
tion Ixiopsis

. nubigena Goldblatt
tion Engysiphon
bonaspei Goldblatt
. confusa Goldblatt
. exscapa (Thunb.) Goldblatt
. longifolia (G.J.Lewis) Goldblatt
. schinzii (Baker) Goldblatt
tenella Goldblatt

Subgenus Geissorhiza

Sec
G
G
G

G

G.

G
Sec

G.

G
G
G
G

G.

Sec
G
Sec

G.

Q000

G.

Sec

G.
G
G.
G
G

G.
Grains with complex multiple apertures

tion Ciliatae

. divaricata Goldblatt
. embescens Goldblatt
. heterostyla L.Bolus

. leipoldtii R.C.Foster
namaquensis W.F.Barker

. subrigida L.Bolus

tion Geissorhiza

barkerae Goldblatt

. eurystigma L.Bolus

. louisabolusiae R.C.Foster

. purpureolutea Baker

. radians (Thunb.) Goldblatt
sulphurascens Schitr. ex R.C.Foster
tion Intermedia

. sciliaris A.Dietr.

tion Monticola

bryicola Goldblatt

. burchellii R.C.Foster

. callista Goldblatt

. grandiflora Goldblatt

. pseudinaequalis Goldblatt
. ramosa Ker Gawl. ex Klatt
silenoides Goldblatt & J.C.Manning
tion Planifolia

arenicola Goldblatt

. aspera Goldblatt
inaequalis L.Bolus

. monanthos Eckl.

. splendidissima Diels
tulbaghensis F.Bolus

Goldblatt & Manning 10783 (MO)

Goldblatt & Nanni 11580(MO)

Goldblatt & Porter 11872 (MO, NBG)

Goldblatt & Nanni 11197 (MO), Goldblatt 11467 (MO)
no voucher

Goldblatt & Porter 12266 (MO) (operculum vestigial)

Goldblatt 11554 (MO)

Goldblatt & Manning 9944 (MO, NBG)
Goldblatt & Manning 11560 (MO, NBG)
Goldblatt & Manning 9468 (MO, NBG)

Goldblatt 10608 (MO)

Goldblatt 11640 (MO)

Goldblatt & Manning 10119 (MO)

Goldblatt & Manning 10346 (MO)

Goldblatt & Manning 11486 (MO); Oliver 4070 (NBG)
Goldblatt et al. (1991)

Goldblatt & Manning 10376 (MO)

Goldblatt 10291 (NBG
Compton 19964 (NBG)

Goldblatt 6261, 5305, 5824 (MO); Goldblatt & Manning 10293 (MO); Goldblatt dc Porter 12770
(MO), 12822 (MO, NBG)

Van Rooyen etal. 718 (NBG)
Goldblatt & Manning 9705 (NBG)
Lewis 5886 (NBG)

Goldblatt 6391 (NBG)

no voucher

Goldblatt & Porter 12605 (MO)

Goldblatt & Manning 11139 (NBG)

Goldblatt etal. (1991); Van Zvl 3512 (NBG)

Snijman 896 (NBG); Goldblatt & Manning 9465 (NBG)

Goldblatt et al. (1991)

Williamson 3683 (NBG)

Williams 3754 (NBG)

Goldblatt 8680 (NBG)

Oliver & Oliver 11468 (NBG)

Manning 2220 (NBG)

Esterhuysen 36144 (NBG), 33703 (MO)
Goldblatt & Manning 9739 (NBG)

Goldblatt & Nanni H154 (NBG); Goldblatt & Porter 11888A (NBG)
Goldblatt & Manning 9403 (NBG)

Goldblatt & Porter 11795 (NBG)

Beyers 77 (NBG); Goldblatt & Xanni 11553

Barker 9549 (NBG)

Solomon 38 (NBG)

Type 1grains: two elliptic apertures, smaller nested in larger; type 2: more complex apertures described in text

Subgenus Weihea: section Weihea
G. braeteata Klatt
G. nana Kiatt

type 1: Goldblatt & Porter 12358A (MO); Goldblatt dc Porter 12714 (MO, NBG)
type 1: Goldblatt < Manning 12255 (MO)
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TABLE 2.—Pollen types in Geissorhiza species arranged by subgenus according to Goldblatt's (1985) infrageneric classification. Herbaria are

abbreviated following Holmgren et al. (1990) (cont).

Subgenus Geissorhiza: section Ciliatae

G. saxicola Goldblatt & J.C.Manning

G. cantharophila Goldblatt & J.C.Manning
G. heterostyla L.Bolus

type 1: Goldblatt ¢€ Manning 9094 (MO)
type 1: Hanekom 1562 (MO): Manning 2797 (NBG); Goldblatt & Porter 12704 (MO, NBG)
type 1 Goldblatt 6203 (MO); Goldblatt & Porter 12185. 12328, 12791. 12937,12942 (MO); Gold-

blatt & Manning 12174 (MO); Oliver 9643 (NBG); Snijman 734 (NBG)

G. inflexa (D.Delaroche) Ker Gawl.

type 1: Boucher 5439 (NBG): Goldblatt 2497, 3996. 6203 (MO) (small white-flowered plants)

type 2: Goldblatt 2497, 11422.4; 11426, 12995 (MO); Goldblatt & Manning 12687(MO); Helme

2247 {NBG)
G. exilis Goldblatt & J.C.Manning
G. reclinata Goldblatt & J.C.Manning

shoe-shaped bands of exine oriented at right angles to
one another and thus one large sulcus of irregular shape.

Pollen grains with a 2-banded operculum are not uni-
versal in Crocoideae but are the only type known in 16
of the 29 genera recognized in the subfamily (Goldblatt
et al. 1991). Exceptions are: 1. l.xia and Xenoscapa. one
species of Freesia, section Fastigiata of Lapeirousia, a
few species of Romulea, and several of Thereianthus,
which have a 1-banded operculum (Goldblatt & Man-
ning 1995b); 2, Syringodea and some species of Cro-
cusmwhich have inaperturate grains (e.g. De Vos 1974);
3, Cyanixia and Zygotritonia, which have trisulculate
grains (Goldblatt et al. 2004b); 4. Savannosiphon. which
has polyaperturate pollen grains (Goldblatt et al. 1991);
5, Afrocrocus, which has trizonosulculate grains; and 6.
Micranthus, which has zonosulcate grains with the exine
reticulate except close to the aperture where the sculptur-
ing grades from microreticulate to perforate immediately
adjacent to the aperture margin (Goldblatt et al. 1991.
and unpublished data).

The discovery of unusual pollen grains in two spe-
cies of section Weihea of subgenus Weihea and several
of section Ciliatae of subgenus Geissorhiza represents
another significant departure from the standard type
in Crocoideae and a striking specialization within the
genus. The presence of divergent pollen types in Geis-
sorhiza is most parsimoniously viewed as evidence for
a close relationship of the species of each subgenus
that share the character even though the precise mor-
phology of the apertures may differ. G. heterostyla and
G. inflexa are already believed to be closely related on
account of their similar, derived leaf blades (Goldblatt
1985), and G. exilis shares a similar vegetative morphol-
ogy (Goldblatt 1985). A fourth species with this pollen
type. G. cantharophila, until now included in G. hetero-
styla, is obviously immediately related to that species.
The appearance of normal-type pollen grains in the six
northernmost populations sampled of G. heterostyla
(Langberg to Hantamsberg and Bokkeveld Mountains) is
surprising. No feature sets them apart in the genus and
all that can be concluded at present is that the variation
has a geographic component. Variation in pollen grain
morphology within a species is surprising since pollen
and seed morphology are widely believed to be highly
conservative. Variation even within a genus on such a
scale as reported here is unexpected. In section Weihea.
G. hracteata and G. nana share similar divergent pol-
len grains, which supports Goldblatt*s (1985) inference
based on morphology that they are immediately allied.

type 1: Goldblatt & Manning 13041 (MO, NBG)
type 2: Goldblatt & Porter 12057(MO. NBG)

The broader significance of the divergent pollen
grains is uncertain. None of the species seem particularly
unusual morphologically in Geissorhiza. Two of them,
G. inflexa and G. heterostyla have what may be termed
a generalist pollination system that includes female
bees and Apis mellifera workers, hopliine beetles, and
occasionally butterflies, a pattern encountered widely
in Geissorhiza (see below ). Geissorhiza cantharophila
is adapted for pollination by hopliines. three species of
which have been captured on the flowers.

Another issue concerns the significance at the taxo-
nomic level of the grains of the large-flowered ‘Geis-
sorhiza erosa’ populations of G. inflexa, which have 5
(or 6) apertures. The justification for the reduction of
this taxon in G. inflexa by Goldblatt (1985) was the pres-
ence in G. inflexa sensu lato of populations with larger
than usual, pink or purple flowers that seemed to link the
typical and common form of G. inflexa, which has mod-
erate-sized. white flowers, with the large-flowered G.
erosa with its brilliant scarlet perianth. In the light of the
consistent association of this different pollen with large,
white, pink or red-flowered plants we conclude that the
larger-flowered plants constitute a separate genetic race
and we re-evaluate their taxonomic status below.

SYSTEMATICS

The new species are arranged numerically within sub-
genera. Their position and number in the classification of
Geissorhiza is given in Table 1

Subgenus Weihea (Eckl. ex Baker) Goldblatt

8. Geissorhiza tricolor Goldblatt & J.C.Manning.

sp. nov.

Plantae 100-150(-200) mm altae. cormo globoso
5-6 mm diam. tunicis concentricis lignosis duris. foliis
6 ad 8 erectis vel falcatis 15-50 * (2—3-5 mm planis.
caule erecto simplici vel 1- vel 2-ramoso. spica (1)2- vel
3-flora, bracteis viridibus distaliter rubro-suffusis (12-)
15-18 mm longis. floribus actinomorphis rotatis aureis
ad centrum atromarroninis nitidis ad tubum flavov iridi-
bus inodoris 30-38 mm diam.. tubo perianthii 34 mm
longo. tepalis late obovato-quadratis 15-18 mm longis.
filamentis atromarroninis £ 3 mm longis. antheris sub
anthesi £ 5 mm longis. stylo excentrico + 6 mm longo
ramis 2.5-3.0 mm longis.

TYPE.—Western Cape. 3421 (Riversdale): Werner
Frehse Nature Reserve, south of N2. east of Riversdale.
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pebbly ferricrete in renosterveld-fynbos transitional veg-
etation, (-AB), 6 October 2006, Manning 3071 (NBG,
holo.; MO, PRE, iso.).

Plants 100—150(—200) mm high, with pale membra-
nous cataphylls. Corm obliquely globose, asymmetric
and flattened slightly below on one side, 5-6 mm diam.,
tunics concentric, brown, hard and woody, fragment-
ing irregularly into sections. Stem erect, simple or 1- or
2-branched, either from base or from upper stem nodes.
Leaves 6-8, lower 4 or 5 basal and largest, lanceolate to
sword-shaped, short and mostly less than one third as
long as stem, 15-50 x (2-)3-5 mm. upper decreasing pro-
gressively in size, uppermost bract-like and often without
blade. Spike (1)2- or 3-flowered; bracts green, flushed
reddish distally, elliptic, (12-) 15-18 mm long, subequal,
inner not notched apically. Flowers rotate, golden yellow
with glossy blackish maroon eye covering basal quarter
of tepals, yellowish green in tube, outer tepals flushed
reddish on reverse, unscented, 30-38 mm diam.; perianth
tube funnel-shaped, 324 mm long; tepals broadly obo-
vate-quadrate. margins irregularly crenulate in distal half,
15-18 mm long, outer 10-11 mm wide, inner 12-14 mm
wide. Stamens-, filaments + 3 mm long, exserted for £ 1
mm, dark maroon; anthers £ 5 mm long at anthesis, pol-
len yellow. Ovary' obovoid, 5 mm long; style eccentric,
+ 6 mm long, dark maroon, exserted for £ 1 mm, divid-
ing opposite lower half of anthers, style branches 2.5-3.0
mm long. Capsules and seeds unknown. Flowering time:
September and early October; flowers opening between
mid-morning and early afternoon. Figure 2.

Eponymy: from the Latin, tricolor, three-coloured, for
the golden yellow flower with a maroon central eye and
pale yellow in the throat and tube.

Distribution and ecology’: Geissorhiza tricolor appar-
ently has a very limited range southeast of Riversdale in
southern Western Cape (Figure 3). The largest popula-
tion occurs in the small Werner Frehse Nature Reserve
a few kilometres east of Riversdale, where it is protected
from disturbance. Plants grow in pebbly ironstone at the
transition between renosterveld and fynbos-thicket.

Diagnosis and relationships: according to available
records Geissorhiza tricolor was discovered in Septem-
ber 2006 during a botanical survey of the site of a new
housing development at Riversdale. A collection made
by N.A Helme alerted us to the existence of the plant,
which we re-collected in early October. The species is
unique in Geissorhiza in its deep yellow flowers with
exceptionally broad tepals and a dark, maroon-black
central eye. The perianth tube is very short in compari-
son, 3-4 mm long. The species recalls G. inconspicua
and G.foliosa in vegetative morphology but the flowers
are larger than in both of these species and very different
in coloration. Geissorhiza foliosa has pink to light purple
flowers with a tube + 5 mm long and tepals 13-17 mm
long, and G. inconspicua has blue-violet, pink or white
flowers with a perianth tube 4—6 mm long and tepals 8-
11. rarely up to 15 mm long.

The flowers of Geissorhiza tricolor closely resemble
those of orange-flowered Ornithogalum dubium which
blooms together with it in the Werner Frehse Nature
Reserve and we assume that both species are pollinated

Bothalia 39,2 (2009)

FIGURE 2.—Geissorhiza tricolor, .Hanning 3071 (NBG). A. flowering
plant; B. flowers; C, outer (left) and inner (right) floral bracts; I),
half-flower. Scale bar: 10 mm. Artist: J.C. Manning.

by the same suite of hopliine beetles. No hopliines or
other potential pollinators have so far been recorded on
G. tricoloror (). dubium at that locality but the latter
species has been found to be pollinated by hopliine bee-
tles at other sites (Goldblatt et al. 1998).

Additional specimens examined

WESTERN CAPE.— 3421 (Riversdale): southern edge of Rivers-
dale, Rooidam. east of N2, stony well-drained loam, in renosterveld,
(-AB), 22 September 2006, Helme 4193 (NBG).
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FIGURE 3.— Known distribution of Geissorhiza aliimontana, A; G.
helmei, O; G. monticola. A: G. sufflava. «; G. tricolor, O; G.
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Distribution and ecology: known from just one col-
lection on Leeuriviersherg (Grootberg) west of Swellen-
dam. Geissorhiza altimontana occurs at high elevations
in the Langeberg at £+ 1550 m (Figure 3). Plants were
collected in unbumed veld, growing on damp, mossy
ledges on steep, south-trending slopes. The area is
exposed to frequent summer cloud from southeast trade
winds, making flowering of this soft geophyte possible
in a region of predominantly summer drought.

Diagnosis and relationships’, with its five or six,
relatively short leaves, the basal leaves spreading hori-
zontally. the short stature and 1- or 2-flowered spikes,
Geissorhiza altimontana appears most closely allied to
the Swartberg species. G. nigromontana Goldblatt and
G. uliginosa Goldblatt & J.C.Manning. Geissorhiza
uliginosa is essentially aquatic, grow ing in streams and
waterfalls, and has reduced corms but G. nigromontana
has a similar habitat to G. altimontana: damp, mossy
ledges in shallow soil and south-facing slopes, and both
species flower in the summer months of January and
February. The longer perianth tube. 7-8 mm long, and

i tepals £ 14 mm long, readily separate G. altimontana
apidosa. H. . . .
from G. nigromontana. which has a very short perianth
10. Geissorhiza altiniontana Goldblatt & J.C.M4HPe- 2-3 mm long, and longer tepals, 14-16 mm long.
ning, sp. nov. 12. Geissorhiza monticola Goldblatt <€ J.C.Man-
Plantae 60-120 mm altae. cormo tunicis manifeste  MNG. SP. nov.

concentricis, foliis 5 vel 6. 4 inferiorbus basalibus prost-
ratis lanceolatis 20-50 x 2.5-6.0 mm, spica 1- vel 2-flora,
bracteis viridibus ad apicem rubris 7-10 mm longis. flori-
bus actinomorphis cameis, perianthii tubo 7-8 mm longo
+ cylindrico, tepalis subaequalibus oblongis = 14 x 6
mm, filamentis £ 8 mm longis aequalibus, antheris £ 4
mm longis, ramis styli recurvatis £ 1.3 mm longis.

TYPE.—Western Cape. 3320 (Montagu): Langeberg,
upper slopes of Leeuriviersberg. 300 m east of peak. 1550
m, (-CD). 15 January 2006, Helme 3778 (NBG, holo.).

Plants 60-120 mm high including flowers, stem base
sheathed underground by a collar of dry. persistent leaf
bases, and above ground by dry cataphylls. Conn ovoid.
4-6 mm diam., tunics soft-textured. light brown, evidently
concentric, becoming fibrous and not accumulating with
age. Stem erect or sometimes horizontal at ground level for
a short distance, unbranched, smooth. Leaves 5 or 6. lower
4 basal, spreading horizontally and + prostrate, blades lan-
ceolate. leathery, 20-50 x 2.5-6.0 mm, margins moderately
thickened, cauline leaves 1 or 2. shorter than basal leaves
and sheathing tor halt their length. Spike erect. + straight.
1- or 2-flowered; bracts green with red tips. 7-10 mm long,
outer obtuse, inner notched apically. Flowers radially sym-
metric with tepals ascending, pink but + greenish in throat,
unscented; perianth tube + cylindric. 7-8 mm long: tepals
subequal, oblong, 14 x6 mm. ascending and forming a
wide cup. Stamens: filaments + 8 mm long, equal; anthers
+ 4 mm long, sagittate at base for + 1 mm. yellow, pollen
yellow. Ovary ovoid, + 2.5 mm long; style slender, dividing
opposite anther apices, style branches slightly recurved and
arching over anthers. + 13 mm long. Capsules and seeds
unknow n. Flowering time: January. Figure 4.

Eponvmy: from Latin alti, high, montanus, mountains,
referring to the habitat.

Plantae 100-160 mm altae. cormo globoso = 10 mm
diam. tunicis concentricis atrobrunneis, foliis 4-7 infe-
rioribus 2 vel 3 basalibus linearibus vel falcatis paten-
tibus vel prostratis. caule filiformi flexuoso usque ad
4-ramoso. spica 1-flora, bracteis viridibus purpureo-suf-
fusis 8-10 mm longis marginibus membranaceis, flor-
ibus zygomorphis caeruleo-malvinis. perianthii tubo
infundibuliformi + 3 mm longo leviter curvato, tepalis
anguste oblongis obtusis patentibus 14-18 x 4.0-5.5
mm. filamentis unilateralibus declinatis 7-9 mm longis,
antheris 3-4 mm hebetate roseis. stylo prope antherarum
apices diviso ramis 3-4 mm longis recurvatis.

TYPE.—Western Cape. 3321 (Ladismith): Swartberg,
road to Gamkakloof. (-BD). 10 September 2001, Gold-
blatt & Porter 11872 (NBG. holo.; MO. iso.).

Plants 100-160 mm high. Corm globose, asymmet-
ric with oblique, flattened side. + 10 mm diam., tunics
concentric, dark brown, fragmenting into vertical sec-
tions. Stem filiform, flexuose. with up to four. 1-flowered
branches from axils of cauline leaves. Leaves 4-7, soft-
textured. lower 2 or 3 basal and + half as long as stem,
spreading to prostrate, blades linear to falcate, plane with
slightly thickened and raised central vein. 2-3 mm wide,
upper leaves cauline. decreasing in size upward, partly
to entirely sheathing. Inflorescence’, flowers solitary on
branches; bracts green, soft, flushed purple, margins
membranous, transparent. 8-10 mm long, inner slightly
shorter than outer. Flowers zygomorphic. facing to side
with tepals held vertically, blue-mauve with greenish
cream throat edged with dark blue: perianth tube funnel-
shaped. slightly curved. £ 3 mm long: tepals narrowly
oblong, obtuse, spreading at right angles to tube. 14-18
X 4.0-5.5 mm. inner slightly narrower than outer. Sta-
mens unilateral and declinate; filaments 7-9 mm long,
exserted for 7-8 mm; anthers 3—4 mm long, dull pink.



