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THE ENTITIES HERREI AND SPIRALIS

It was shown in the introductory survey, that these two
entities were distinguished from the other members of the genus,
by the great inflation of loosely packed parenchyma tissue on
either side of the midribs of the outer tepals of the perianth,

Apart from the dubious herbarium specimen from Graaff
Reinet, (Marloth 5112 in Herb, Marloth (PRE)), the know records
for the entity spiralis are in the Little Karoo, from ladismith
and Barrydale to Oudtshoorn and Ue Rust, while the entity herrei
has, to date, only been found in marginal karoid areas North of
Uniondale, and near Prince Albert in the northern foothills of the
Swartberg.

"Spiralis"® was first described as a species by Linneus
in the Species Plantarum (1753), but he did not mention the
rugosity of the perianth in his description of the flowers until
his publication of the Mantissa in 1771, "Herrei" was described
as a species by Uitewaal in 1948. In 1950, Uitewaal published
another new species of Astroloba, A, dodsoniana, which appears
to be identical to his A, herrei. Uitewaal wrote ".,. it
("dodsoniana™) is easily distinguished (from A, herrei) by its
more erect, and more whitish leaves, which have only very in-
conspicuous lnes on thi# back, and by its light margins and keel."
The problem now is to determine the extent of the similarity
betwean the entities gpiralig and herrej.

VEGETATIVE CHARACTERS (See Figs. 57 and 58, and Flates 25 and 26.)
An examination of the introductory comparison of vegetative

characters in the genus &8s a whole shows some similarity between

the entities spiralis and smutsiana., In the field, it is often

difficult to distinguish between non flowering populations of the

two, It is the author's opinion, that in the past there was

considerable confusion between plants of the two entities,

A, spiralis was the first species in the genus to be described,

Ilater Aiton in the first edition of the Hortus Kewensis described

two varieties of A, spiralis, pentagona and jmbricata, on the
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grourds of leaf arrangement, Haworth in 1804 raised "pentagona®
to specific level, without describing the flowers. An illustrated
account of a flowering plant described as Aloe pentagona only
appeared in 1811, It had a smooth perianth, While the identity
of this particular plant is open to doubt, as it miéht have been
a specimen either of what is now referred to by the present author
as A, smytsiana or as A, hallji, it seems very likely that originally,
non-flowering plants of the entities smutsiana and gpiralis were
taken to be one species., later, plants of A, hallii and

A, smutsiana, which, apart from the shape of the apex and the
presence of tubercles, may look alike on account of similar
coloration and the presence of vein lines, were also confused,
resulting in a taxonomic muddle over the identity of the species
A, pentagona.

The reader is asked to refer again to the introduction
and to the survey of field populations in A, smutsiana to see how
this compares with the entity spiralis in vegetative characters,
leaf Arrangement (See Table 77)

In the entity spiralis, the spiral angle ranges from
less than 10 - 30° in most plants from Hoekplaas, South of the
Swartberg, and 10 - 15° in plants near Prince Albert in the
northern foothills of the Swartberg,

The majority of plants in both samples of the entity
herrei, have sub-erect leaves, but in most plants of the Prince
Albert sample, the leaf apices follow the angle of the leaf with
the stem or curve upward, while in the Hoekplaas sample they curve
outward, One of the few reasons given by Uitewaal for the
recognition of A, dodsonisna was the more erect position of the
leaves, but, as is obvious, this is not a good taxonomic character,

In the entity gpirslis, the majority of leaves from
Calitzdorp are erect, the majority from Oudtshoorn sub-erect,

All leaf apiéea in the Calitzdorp sample follow the angle of the
leaf with the stem, while in nearlymlf of the plants from

Oudtshoorn they curve outward,

Thus, while there is some variation in leaf arrangement

between individual populations, the two entities, taken as a whole,
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Total no. Range actu:
Locality. Class range of measurements. 1indiv. measuremen

SPIRAL ANGLE. Class interval 10°
0 10 20 30

SPIRALIS.

Calitzdorp R47 - 1 2 2 1 6
Oudtshoorn R7 1l 6 3 6 1 17
HERREI.

Hoekplaas R16 - 1 3 5 - 9
Prince Albert R46 - 5 5 - - 10

ANGLE OF LEAF WITH STEM. Class interval 20°

30 sub-"° Patent-’°
Erect erect erect Patent.

SPIRALIS.
Calitzdorp R47 4 2 - - 6
Oudtshoorn R7 3 15 - - 18
HERREI.,
Hoekplaas R16 - 7 2 - 9
Prince Albert R46 - 10 - - 10
CURVATURE OF LEAF APICES.
u T °
SPIRALIS.
Calitzdorp R47 - 6 - 6
Oudtshoorn R7 1 10 7 18
HERREI.
Hoekplaas R16 - 1 8 9
Prince Albert R46 5 LS 1 10
ANGLE OF LEAF AFEX. Class interval 5°
10 15 20 25 30
SPIRALIS.
Calitzdorp R47 - - - 2 2 2 ()
OQudtshoorn R7 - - 3 8 6 - 23
HERREI.
Hoekplaas R16 - 5 5 - - - 10
Prince Albert R46 1 8 2 . - - 11

O~

10
10

g

22
18

2]

Table 77 VARIATION IN APFEARANCE OF LEAFY SHOOT IN FIELD

SAMFLES OF SPIRALIS AND HERREI.

(u = leaf apices curving upwards; f = leaf apices
following the angle of the leaf with the stem;

o = leaf apices curving outwards).
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differ little from one another with regard to these characters,

Leaf apex (See Table 78)

In the entity herrei, the leaf apex may zenerally be
described as narrowly acuminate, while that of the entity spiralis
is more generally acute acuminate, This is difficult to express
numerically, and a rather approximate method was devised for doing
so. An imprint of the leaf was made, and from the apex an arc,
the radius of which was approximately one fifth of the length of
the leaf*, was drawn cutting the two sides of tne leaf. The
anzle between these points and the apex of the leaf was then
measured, 4

This angle is found to be approximately 20 - 350, and
15 -~ 30° in the Calitzdorp and Oudtshoorn samples respectively,
of spiralis, while in the herrei specimens it is approximately
10 - 20° in plants from Hoekplaas and 10 - 15° 4n most of the
Prince Albert sample,

In this character then, a differance, although not

absolute, is found batween the two entities,

leaf length (See Table 79 and Figs. 57 and 58)

Longer leaves tend to be found in plants of the entity
spiralis, where in both samples, most leaves are 2,0 - 3,0 cm,
compared with 2,0 - 2,5 cm. in most plants of the entity herrei.,
A scatter diagram of the angle of the leaf apex plotted against
leaf length gives & rairi;'zbod, but not a complete szparation of
the two entities, (See Figz. 59)

Leaf width at widest part and length-breadth ratio (See Table 79)

There is considerable overlap in these measurements
between the two entities, with the highest length-breadth ratios
being found in the Oydtshoorn population sample of the entity
spiralis, and the lowest length-breadth ratios beinz found in
plants of the entity herrei from Hoekplaas,

Pogition of widest part of leaf in relation to length. (See Table 79)
As has been seen previously, the longer the leaf, the

* If the leaf was 1.5 - 2.0 em, the radius was O.4 cm, if 2.0 - 2.5 cm,
0.5 cm, if 2.5 - 3.0 em, 0,6 cm and so on,
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Length-
breadth
ratio.

Leaf Angle
length of apex.

Radius
of arc.

Locality

Cl.

Clle
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00000000000

Prince Albert R46.

by drawing an arc from the leaf apex to cut the sides of the
leaf below, and measuring the angle made by these three

TABLE 78 Variation in angle of leaf apex constructed on a leaf print

'sipiralis

, together with the length-breadth ratio of the

The radius of the arc depends upon the length of
This is shown for field specimens of

the leaf.
and ' herrei’
leaves.

points.
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Total no. Range actual

»

SFIRALIS.

L'smith~B'dale R6
Calitzdorp R47
Cudtahoorn R7

HERREI.

Hoekplaas R16
Prince Albert R46

10

3

1.25

4
2

1.50

oti

2
6

=

1.

7

o]

VI

10
11

Locality. Class range of measurements. indiv. mneasurements

LEAF LENGTH, Class interval 0.50 cm.

2.0 2-5 3.0 5.5 4.0 Clle

SPIRALIS.
L'smith-B'dale R6 - - : - - - 1 .0
Calitzdorp R47 - 2 3 | - - 6 24 - 3.4
Oudtshoorn R7 1 9 8 2 2 i 23 1.6 - 4.2
HERREI.
Hoekplsas R16 1 7 ' g - - 10 1.8 - 3.2
Prince Albert R46 - 8 3 - - - 11 2.1 - 2.9

LEAF WIDTH AT WIDEST FPART. Class interval 0.25 cm.
1,00

Cli.

1.7

1.3 ol 1.5‘0
1.0 - 1.50
l.1 - 1.6
0.9 - 1.4

POSITION OF WIDEST PART OF LEAF w.r.t. MIDLENGTH. Class interval 0.25 cm.

SPIRALIS.

L'smith-B'dale R6
Calitzdorp R47
Oudtshoorn RY

HERREI.

Hoekplaas R16
Prince Albert R46

SPIRALIS.
L'snith-B'dale Eo
Calitzdorp R47

DP- i
Oudtshoorn R7

HERREI.

Hoekplaas R16
Prince Albert R46

Table

Above

0

Below half way mark

$0d

25

(28 3 |

1

50

|

<75

ni

1-50 1.75 2.00 2.25 2.50 2.75

I

1
2

=l

2

&P

el |

™

OF SPIRALIS AND HERREI.

*(ab = above midlength, bel = below midlength).

| 2ol |

i

Oy

10
1l

LENGTH-BREADTH RATIO. Class interval 0.25

(O} o

23

Cllle

O.lbel”
O.lbel-0.6be
0.2bel-0.9be

O.ladb - 0.2b
0.lbel=0.5be
1,67

1.57 - 2.41

1.6’4 - 2.90

1.4 - 2,03

1.75 - 2-42

79 VARIATION IN DIMENSIONS OF LEAVES IN FIELD POFULATIONS
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Total no. Range actue

Locality. Class range of measurements. indiv. measurement
005 «10 .15 cm.

MUCRO LENGTH., Class interval 0.05 cm.

SPIRALIS. :

L'smith-B'dale R6 - 1 - - p | «10

Calitzdorp R47 1 5 - - 6 06 = LOE

Oudtshoorn R7 3 13 8 k 3 23 08 = L1E€

HERREI,

Hoekplass R16 - 6 2 2 10 08 = L1f

Prince Albert R46 o 7 @4 - B 07 = .12

Table 80 VARIATION IN MUCRO LENGTH IN FIELD SAMPLES OF
SPIRALIS AND EEREEI.

further below the half way mark of the length does the widest pert
tend to be,

Mucro length, (See Table 80)
Here too, the difference between the two entities is slight,

but the samples of the entity herrei have a slightly larger percentage

of mucros more than 0,10 em., long, than found in the samples of the

entity spiralis.

In actual leaf dimensions then, apart from the angle of the
leaf apex, there is little difference botween the entities spiralis
and herrei.

LEAF COLOUR AND VEIN LINES.
This has been described in the introduction. All the

leaves of the entity herrei have fine vein lines running the entire
length of the leaf on the underside, and these lines often appear

as very fine longitudinal ridges. In the entity spiralis, on the
other hand, vein lines are not always apparent, (they were present
in 43% of the plants examined) and never appear as fine ridges. The
reason for this is because in the entity herrei, the bundle caps are
much larger and close to the epidermis than in the entity spiralis.
(See Appendix Table 8). A scatter diagram of the vertical distance
of the largest bundle cap from the ventral side of the leaf from the
lower epidermis, plotted against the area of this cap, gave a good
separation of the entities spiralis and herrei for the few specimens
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THE ENTITY SPIRALIS.

A(X 13). Shoot of plant from
Calitzdorp RY, showing white
maculae on leaves which
developed under cultivation

at Kirstenbosch.

o(x 1%) | D(X 1)

Leafy shoots B and C from Oudtshoorn R7, D from Calitzdorp R47.

(Scales approximate).
PLATE 25.



282,

THE ENTITY HERREI.

Habit of plants from Hoekplaas in which the leaf apices curve

outwards (X %).

Leafy shoots (X 1%): showing bundle cap lines and acute acuminate
leaf apices.
(Scales approximate).

PLATE 26.



examined. (See Fig, 9).
Uitewaal gave as the other features by which A, dodsoniana
differed from "herrei™, the more whitish leaves and the very

inconspicuous lines in the former. Again these are poor characters
as they are so indefinite, and on these grounds, "dodsoniana"
cannot be conaidered as a species distinct from the entity herrei.
Summary

Of all the vegetative characters, the ones in which
there is a noticesble difference between the entities herrei and
mmu are the narrowly acuminate apices of the former, compared
with the acute acuminate apices of the latter, and the very
prominent bundle caps in the entity herrei. These two characters,
render the two entities easily distinguishable in the field and
lend sapport to their recognition as separate species, The
leaves of the entity herrej dry with a series of very fine
longitudinal ridges, this has never been the case in any specimens
of the entity spiralis thus far examined.

The entity spiralig has in fact, more vegetative characters
in common with A, smutsiana than with the entity herrei.

INFLORESCENCE CHARACTERS,
In this part of the survey, herbarium specimens are also

included. Unfortunately the number of inflorescences of theentity
herrei examined is rather few,
Peduncle and raceme length (See Table 81)

Peduncle length tends to be greater in the entity
spiralis than in the entity herrei. Unfortunately many of the
racemes of the entity herreji were damaged and it was not possible
to obtain a fair comparison of raceme lengths in the two entities,
Thickness of peduncle (See Table 82)

There is an overlap in the width of the peduncle base
between the majority of individuals of both entities, but there are
a larger number of peduncles in the entity spiralis with narrower
bases than are found in the entity herrei.

With regard to the width of the peduncle below the first
pedicel, this tends to be broader in the entity herrei.



Locality.

Class

range of measurements.

Total no. Range act
indiv. measurems:

Field Specimens.
SPIRALIS,

L'smith-B'dale R6
Calitzdorp R64
Oudtshoorn R68

HERREI,

Hoekplaas R44
Prince Albert R46

Herbarium Specimens.
SPIELIS.

Graaff Reinet ?
Oudtshoorn

De Rust

Little Karoo

HERREI.
Prince Albert

Field Specimens.
SPIRALIS.

L'smith-B'dale R6
Calitsdorp R64
Oudtshoorn R68

HERREI.
Hoekplaas R44
Prince Albert R46

Herbarium Specimens.
SPIRALIS.

Graaff Reinet ?
Oudtshoorn

De Rust

Little Karoo
HERREI.

Prince Albert

Table 81

| o

PEDUNCLE LENGTH.
15 20 2% 30

- - 1 - 2
- 1 1 4 3
- 2 11 &
- S 4 2 -
- - 1 - -
- 1 5 1 2
- - - - : §
- 1 - - -
- - 1 - -
RACEME LENGTH.

3 1 2 - -
3 8 10 - 2
2 1 . R -
1 1 L

1 - — b -
6 = ) - -
- - 1 - -
1 - - - -

Claas interval 5.0 cm

CH.
- 9 19 -
25 16 -
= 6 10 - |
10 18 -
- 1 25
- 9 19 -
- 1 16
- 1 22
- 8 - &
1 25 13 = :
- .5 9 = %
2 14 - ¢
- 3 14
e T
- L. 21
- 1 15
T IN

VARIATION IN LENGTH OF PEDUNCLE AND RACEME IN




Total no. Range actual

Locality. Class range of measurements. indiv. measurement:
WIDTH PEDUNCLE BASE. Class interval 0,15 cm. =%
SPIRALIS.
L'smith-B'dale R6 - - - - 3 28 - 2:
Calitzdorp REA4 - - 3 - - 3 M40 -
Oudtshoorn RG8 - 13 10 : & - 24 26 = 5
HERREI. :
Frince Albert R46 - 1 7 2 - 10 L0 - .6
PEDUNCLE DIAM. BELOW RACEME, Class interval 0.10 em.
< . 10 Ll 20 L 30 Cll.
SPIRALIS.
Il‘ Bmith-B ¢ dal’ R6 - i- § - g o %g‘ - ° E
Calitzdorp RE4 - - i - .
Qudtshoorn RE8 - 17 7 - o4h l3 = L
HERREI. ‘ ‘
Hoekplaas R44 - - 6 - 6 2F = ek

Table 82 VARIATION IN THICKNESS OF PEDUNCLE BASE IN FIELD SPECIMEN:
OF 'SPIRALIS' AND "HERREI. '

h £ inf a £ ril a (See Tables 83 and ¢
Out of all field and herbarium specimens of both entities

examined, only one branched inflorescence was found, in a specimen of
the entity gpiralis from Oudtshoorn, while unexpanded raceme buds in
the axils of sterile bracts were found in a few specimens of the same
entity from both Oudtshoorn and Calitzdorp., There was a alight
difference in the number of sterile bracts between the two entities,
this being 3 - 6 bracts in most of the samples of the entity spiralis,
and 2 - 4 bracts in most of the samples of the entity herrei.

Sterile and fertile bracts (See Tables 85, 86, 87 and 88)

- There is an overlap in the length of the bracts in the two
entities, the fertile bracts of the entity herrei tending to be
slightly longer.

As would be expected, the sterile and fertile bracts are
also somewhat broader at the base in the entity herrei, where the
peduncle is generally slightly thicker than in the entity spiralis.




Inflorescences

Indivs. with unbranched but
Locality one Or more unexpanded Total no.
o branches to raceme buds in indiv.
inflorescence. axils of
sterile bracts.
Field Specimens.
SPIRALIS.
L'smith-B'dale R6 0 3
Calitsdorp R4 0 2 6
Qudtshoorn RE68 2 28
HERREI.
Hoekplaas R44 0 0 6
Prince Albert R46 0 0
Herbarium Specimens.
SPIRALIS.
Graaff Reinet ? 0 0 1
Oudtshoorn 0 0 8
De Rust 0 0 1
Little Karoo 0 0 1l
HERREI.
Prince Albert 0 0 2

Table 83 VARIATION IN DEGREE OF BRANCHING OF INFLORESCENCE IN
"SPIRALIS AND "HERREI,

Total no. Range in
Locality Class range of numbers indiv. no. brae

1-2 b 5=6 7-8
Field Specimens.
SPIRALIS.

L'smith~B*dale R6
Calitzdorp R64
Oudtshoorn R68
HERREI.

Hoekplaas R&44
Prince AlbertR46

Herbarium Specimens.

SPIRALIS.

Graaff Reinet 7
Cudtshoorn

De Rust

Little Earoco

HERREI.

Prince Albert 2 - - - 2 2
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j Table 84 VARIATION IN NUMBER OF STERILE BRACTS IN 'SPIRALIS'
' ' AND° HERRET',
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Total no. Range actual

Locality. Class range of measurements. indiv. measurement:

LENGTH BASAL STERILE BRACT.

0.7 0.9 B 1.3 cm.

Field ens.
SPIRALIS.
L'smith-B'dale R6 | 1 2 - - 3 0.67 - 1.00
Calitzdorp R64 - & h § - — 5 0.77 - 0.95
Cudtshoorn RE8 7 7 5 1 1 21 0.52 - 1,40
HERREI.
Hoekplaas R44 1l 3 2 - - 6 0.70 - 1,00
Prince Albert R46 1 6 3 - - 10 0.70 - 1.10
Herbarium Specimens.
SPIRALIS.
Graaff Reinet 7 - - - - : 1 1 1.40
De Rust - - 1 - - 1 1.10
HERREI.
Prince Albert - 1l 3 - - 4 0.90 - 1.10

LENGTH BASAL FERTILE BRACT.

004 0.6 008 1.0 CH.,

Fleld Specimens.
SPIRALIS.
L'smith-B'dale R6 - 1 - - - 1 0.57
Calitsdorp R64 - 6 - - - 6 0.47 - 0.60
Oudtshoorn RE68 1l 12 1 - 22 0.32 - 0.86
HERREI.
Hoekplaas R44 - 2 6 - = 8 0.60 = 0.75
Prince Albert R46 - 2 V4 1 - 0.60 - 0.85
Herbarium Specimens.
SPIRALIS.
Graaff Reinet 7 - - 1 - - 1l 0.65
Oudtshoorn 1l 5 1 - - 7 0.40 - 0.65
De Rust - - 1 - - & 0.70
Little Earoo 1 - - - - 1 0.35
HERREI.
Prince Albert - - 6 2 1l 9 0.70 - 1.10

Class interval 0.20 cm.

Tableg5VARIATION IN LENGTHS OF BRACTS IN ‘SPIRALIS AND HERREI.




Total no. Range acth

Locality. Class range of measurements. indiv. measureme:
BASAL WIDTH BASAL STERILE BRACT.
0.1l 0.2 0.3 0.% cm.
Field Specimens.
SPIRALIS.
L'smith-B'dale R6 o - 5 § - - X 0.23
Calitzdorp R64 - - 4 1 - 5 0.25 - 0,
Oudtshoorn RG8 - 3 13 5 - 21 0.20 = 0.4
HERREI. ,
Hoekplaas R44 - - 2 3 1 6 0.30 - 0,!
Herbarium Specimens.
SPIRALIS,
Graaff Reinet 7?7 - - - 1 - X 0.40
Qudtshoorn - 2 2 - - & 0.20 = 0.:
De Rust - e 1 - - 1 0.28
HERREI. ,
Prince Albert - - - 3 ; 3 & 0.40 - 0.
BASAL WIDTH BASAL FERTILE BRACT.
Field Specimens.
SPIRALIS.
L'smith-B'dale R6 - - 1 - - 1 0.23
Calitzdorp R64 - 2 3 b § - 6 0.18 = 0.:
Oudtshoorn RG68 - 3 19 - - 22 0.20 = 0,
HERREI.
Ho R44 - - 3 4 ; 4 8 0.30 - 0.4
Prince Albert R46 - - & & 2 10 0.30 = 0,4
Herbarium Specimens.
SPIRALIS.
Graaff Reinet ? - 1 - - - 1 0.20
Oudtshoorn 1 5 1l - - 7 0.10 - 0.z
De Rust - - 1l - - 1 0.25
Little Karoo - 1 - - - 1 0.14
HERREI.
Prince Albert - - 1 3 5 9 0.30 =« 0.°F

Class interwval 0.10 cm.

Pable 8¢ VARIATION IN BASAL WIDTH OF BRACTS IN SPIRALIS AND

"HERREI.




Total no. REange actua
Locality. Class range of measurements. indiv. measurement

MIDDLE WIDTH BASAL STERILE ERACT.

.05 .10 15 .20 25 cm.
Field Specimens.
SPIRALIS, |
L'smith-~-B'dale R6 - - - - - 0.10
Calitzdorp R4 - 2 3 - - - 5 0.08 - 0.13
Oudtshoorn RE8 : | 16 . - - - 21 0.05 = 0,15
HERREI. [
Hoekplaas R44 - - 1 & . | 6 0,15 = 0.27
Prince Albert R46 - - 6 4 - - 10 0.14 - 0,2C
Herbarium Specimens.
SPIRALIS.
Graaff Reinet 7 - - s 1 - - - 1 0.14
OCudtshoorn - & - - - - b 0.06 -~ 0.1C
De Rust . 3 - - - - 1l 0.10
HERREI,
Prince Albert - 3 - - 1 - 4 0.10 = 0,27

MIDDLE WIDTH BASAL FERTILE BRACT.

Field Specimens.
SPIRALIS.

L'smith-B'dale R6 - 1 - = - - 1 0.10
Calitzdorp RG64 2 3 - - 1 - 6 0.05 - 0.22
Oudtshoorn REB - 1 - - - 0.06 - 0.1c
HERREI.

Hoekplaas R44 - 1 3 - T } - 8 0.10 - 0.24
Prince Albert R46 - - 4 S 1 - 10 0,12 -~ 0,17
Herbarium Specimens. )
Graaff Reinet ? 1 - - - - - 1 0,04
Oudtshoorn 1 6 - - - - 7 0.04 -~ 0,0¢
De Rust - 1 - - - - : 0.07
Little Karco - 1 - - - - 1 0.06
HERREI.

Prince Albert - 3 3 3 - - 9 0.08 - 0.19

Class interval 0.05 cm.

Table 87 VARIATION IN WIDTH OF BRACTS TAKEN HALF WAY ALONG
LENGTH OF BRACT IN'"SPIRALIS AND HERREI.




Locality.

Class range of measurements.

290

Total no. Range acti
indiv. measureme:

Field Specimens.

SPIRALIS.

L'smith-B'dale R6
Calitzdorp R64
Oudtshoorn RE8

HERREI.,

Hoekplaas R44
Prince Albert R46

Herbarium Specimens.
SPIRALIS.

Graaff Reinet 7
Oudtshoorn

De Rust
HERREI.

Prince Albexrt

Field Specimens.

SPIRALIS.

L'smith-B'dale R6
Calitsdorp R64
Oudtshoorn R68
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The middle width of the lowest sterile and fertile bracts,

taken at a point halfway along the bract length, also tends to be
greater in the entity herrei than in the entity gpiralis. This
difference is more marked in the basal fertile bracts, where in
the majority of the samples of the entity spiralis, the middle
width is 0,10 em. or less, compared with 0,10 - 0,20 cm. in the
ma jority of the samples of the entity herrei.

Correspondingly, higher length-breadth ratios, calculated
by dividing the length of the bracts by the middle width, are found

in the entity gpiralis.

Pedicel length (See Table 89A and B)
This tends to be somewhat longer in the entity herrei

than in the entity spiralis, but again there is some overlap
between the two. In the entity spiralis, the basal flowering
pedicel is 0,2 - 0,4 cm, long in most flowering specimens from
Oudtshoorn and the small semple from the Ladismith-Barrydale
Karoo, but it is more variable in the Calitszdorp sample, In most
of the flowering inflorescences of the entity herrei, the basal
pedicel is O,4 - 0.8 cm, in length., The length most of the
pedicels from the middle of flowering racemes of the entity
§p1:gli§ is 0,2 cm, or less in specimens from Oudtshoorn, and
more variable in the Calitzdorp sample, In inflorescences of the
entity herrei middle flowering pedicel length ranges from 0,2 -
0.8 cm. in plants from Hoekplaas, while most pedicels from the
middle of flowering racemes from Prince Albert are 0.4 - 0.6 cm. in
length,

Symmary.

Thus in inflorescence characters, the differences between
the entities gpiralis and herrei are slight. In the entity
spiralis, peduncles tend to be longer and more slender, pedicels
tend to be shorter and bracts tend to be narrower and slightly

shorter than in the entity herrej, but there is conaiderable overlap

in thesé measurements between the two, There are local variations
in these measurements in populations of the entity spiralis from
Oudtshoorn and Calitzdorp,
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PERIANTH CHARACTERS (See Plate 27).
Mention was made in the introduction o¢f the fact that

the inflated tissue on either side of the mid rib of the outer
tepals is transversely rugose in the entity spiralis and smooth or
undulating in the entity herrei. |

This rugosity in the entity spiralis is very marked indeed,
taking the form of transverse wrinkles, but in herbarium specimens,
however, it is sometimes difficult to distinguish perianths of this
entity from specimens of the entity herrei when the swollen part
of the tepal is undulating in appearance in the latter,

Three types of perianth inflation were observed in the
entity herrei. (See Fig, 60). In the first and second types the
base of the perianth tube is either the same diameter as or slightly
smaller than the middle diameter of the perianth tube, In the
first type, (A. in the diagram), the inflations are very slightly
undulating, while in the second type, (B, in the diagram), the
inflations are smooth, In the third type, (C. in the diagram),
the base of the perianth is larger than the middle of the tube and
the inflations are very marked and smooth, In no instance, however,
is the perianth of the entity herrei as wrinkled as that of the
entity spiralis.

All three types of perianth were found in both
populations of the entity herrei and their frequency is given in
Table 90,

The colour of the perianth in both entities is very
similar, The midribs of the tepals are greenish, often with a
beige tinge, while the inflated tissue on either side is white
and the lobes are & clear yellow, which may be bright or pale,
but is never cream or white,

Position of lobes in the open flower. (See Fig., 61)

This is very similar in the two entities, In most cases,
the anterior outer lobe is at an angle of 30 - 60°, and the outer
laterals and inner petals are at an angle of 30° or less.
Dimensions of lobes. (See Fig, 61)

The outer and inner lobes of the entity spiralis tend to
be narrower than those of the entity herrei, being in most cases
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¥
approximately 1.5 mm., wide. In the entity herrei, the outer and

inner lobes are generally 1,5 - 3.0 mm. in width,

In length too, the lobes of the entity spiralis tend to
differ, being approximately 1.5 mm, long in most cases, while in
the entity herrei, they are mostly 1.5 - 3.0 mm., in length,
Dimensions of perianth tube (See Figz. 61)

The majority of srecimens of the entity herrei tend to
have shorter perianch tubes than those of the entity spiralis.

The dia;eter of the neck is 1,5 - 2,0 mm, in most
perianths of the entity spiralis, end 2,0 - 3,0 mm, in most of the
entity h s, but there is a considerable overlap of these
measurements between the two,

The mid-diameter of the perianth is greater in the entity
herrei in most cases than in the entity spiralis, while the basal
dia-eéer is more variable, but on the whole, similar in both,

The difference between the diameter of the neck and
the diameter of the middle of the perianth ranges from 0,5 -

2,0 mm, in the entity gpiralis and 1.0 - 2.5 mm, in the entity
herrei, In most perianths in both entities the base of the tube

is the same as, or less than, the diameter of the middle of the
tube and in both there are a few individuals with perianth tubes in
which the basal diameter is slightly greater than the middle
diameter,

Summary

Certain perianth characters are indicative of a
difference between the two entities. 4 character which appears to
snow an absolute difference between the two is the nature of the
inflation of parenchyma tissue of the perianth tube, this being
elways very mérkadly transversely rugose in the entity spiralis,
as opposed to smooth or very slightly undulating in the entity
herrei.

Other characters in which the entity herrei differs from
the entity spirslis, but not completely, are the shorter tubes, the
larger perianth lobes and the broader middle diameter of the perianth
tube found in the majority of individuals,




298.

Portion of an inflorescence of
a specimen of the entity spiralis
(X 1 approx.)

Types of perianth found in the entity herrei: in these examples
the inflated tissue of the perianth tube is smooth.

A specimen of the entity herrei
in which the tissue inflation of
the perianth tube is undulating.
As the flower withers, this
tissue becomes flaccid and more
wrinkled in appearance as seen
in the flower on the right.

PLATE 27.



CHROMOSOME NUMBER

As has been mentioned, root squashes of plants of the
entity spiralis gave a somatic chromosome count of 2n = 28, while
in root squashes of plants of the entity herrei the somatic num’ber;
was 2n = 14, Unfortunately it has not yet been possible to examine
the meiotic behaviour in Pollen Mother Cell chromosomes of the -
entity spiralis to determine whether or not the plant is an

auto- or an alle-polypleoid.

CONCLUSION
In conclusion then, although the entities spiralis and

herrei have in common the inflation of the outer tepals of the
perianth, and have very similar inflorescence characters, their
continued recognition as two distinct species seems justified,
primarily on grounds of difference in chromosome number and on
the difference in appearance of the inflated part of the perianth,
this being far more rugose in the entity gpiralis. Other characters
in which the two differ, but which are more difficult to assess are
the greater size and closer proximity to the epidermis of the bundle
caps, and the more acuminate nature of the leaf apex in the entity
herrei.

Agcordingly these ‘two entities are still referred to as

Astroloba spiralis (L) Uitew. and Astroloba herrei Uitew,



AN INTERGENERIC HYBRID

between
AND HAWORTHIA MARGARITIFERA.

A_

ASTROLOBA _RUGOS

Haworth in his Supplementum of 1819 listed Apicra aspers,

accompanied by the same description as in his Synopsis (1812), and
two varieties thereof, minor and y "nRearly twice as large“.
Following his account of this species 1s a description of a new
speclies of Aplera - Apicra bicarinata with "cordate leaves with two

keels ... scattered raised dark green tubercles on the under-surface
and margins and keels frequently roughly tuberculate". There is no
note as to the origin of this species, but there is a comment that
this species is very similar to A.aspera, ("priori simillima..."),
but nearly three times the silize. !

The account of leaf variation in populations of the species
now reterred o by the present author as A.rugosa showed that in
all specimens, with one exception, leaf length ranged from 1.5 -

2.5 cm. In individual populations, most specimens had leaves either
1.5 - 2.0 om, or 1.5 - 2.5 cm long.

The present author found a plant of unknown origin, labelled
No. 7262, in the succuleat collection at Kirstembosch, with leaves
3.5 - 4.5 cm long, and numerous tubercles on the exposed part of
the lower side, which did indeed resemble an enlarged specimen of
A. sa. The flowers were actinomorphic and it seemed reasonable
to recognise the plant as a specimen of A.bicarinata Haw.

There were alsc a number of herbarium specimens, (of which
Hurling and FNeil s.n., Nat. Bot. Gdns. 1942/28 (BOL) may be cited
as representative), of plants resembling the plant No. 7262, collec~-
ted by Hurling and Neil over several years from a locality four
miles out of Montagu on the Baden road. These plants had been
found growing with plants of A.rugosa and Haworthia margaritifera
(L) Haw. Miss W. Barker, then working at the Bolus Herbarium,
suggested that these plants were in fact hybrids bofwoen Haworthia

margaritifera and Apicrs aspera, as A.rugosa was then incorrectly

known .



Subsequently the author found a number of plants which might

be referred to as "bicarinata" in other succulent collections, all
of unknown origin, save for specimens from Mr. H. Herre of
Stellenbosch, which he said, he thought came from near Calitzdorp.
To date, there are no known records of A.rugosa from this area.

The author in a number of field trips in the area found only speci-
mens of Astroloba spiralis (L.) Uitew. According to Mr. H. Hall of

Kirstenbosch, the form Haworthia margaritifera which was found with
A.TuDsa and "bicarinata" is confined to the Westera limits of the

Little Karoo, and it has never been seen elsewhere by the preseat
author.

A search of likely localities four miles out of Montagu on the
Baden road, while producing numerous plants of A.rugosa, failed to
reveal any plants of the suspected hybrid or Haworthia margaritifera.™
However, plants of A. osa, the suspeoted hybrid, and the form of
Haworthia margaritifera concerned were found in the garden of a farm-
house in this area. The preseant owner did not know of their origins
but it is indeed possible that they came from karoid areas nearby.

Eventually, thanks to the efforts of Mr. J. Stayner of the
Karoo gardens, Worcester, plants of the putative hybrid and its
suspected parents were found growing together near Montagu on a farm
Rietvliei No. 2, in one of the dry karoid valleys running parallel to
the Baden-Baden one. In all, two plants of "bicarinata" were dis-
covered in the area, one growing under a bush closely assoclated with
a clump of Astroloba rugosa, the other also under a bush, a foot away

from a plant of Haworthia margaritifera. (See FPlate 28.). Both
A.rugosg and H.margaritifera were occasional under bushes in this area.

- Miss Barker described the plants of Haworthia as H.papillosa
(Salm.) Haw., but they and similar plants have been 1den1ﬁm'ﬁ?
Mr. H. Hall of Kirstenbosch as H.mar tifera (L.) Haw. It seems
to the preseat author that these two are probably a single species,
but more field observations would be necessary to prove this. The

nomenclature of the H.margaritifera complex is too confusing to
allow the application of a varietal name to the plants concerned.
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The Rietvlei No. 2 locality for the putative hybrid, X
Astroworthia bicarinata. Above : Plants of X A. bicarinata
growing next to plants of H. margaritifera; below : plants
of X A. bicarinata growing next to plants of A. rugosa.

PLATE 28.
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CYTOLOGICAL INVESTIGATION OF SUSPECTED HYBRID.
Root squashes of A.rugosa, H.margaritifera and of "bicarinata"

plants from Riet Vliei No. 2, Mr. Malherbe of Robertson, and
Kirstenbosch No. 7262, revealed in all cases, a haploid chromosome
number of n = 7, with three short, and four_long subterminal
chromosomes, similar in appearance in all three. (See Plate 11).

Examination of chromosome pairing at metaphase of the first
meiotic division in pollen mother cells showed complete pairing in
the two preparations examined of A.rugosa from Rietvliel and
H.margaritifera from the Kirstenbosch collection.

Pollen Mother Cell squashes from the “bicarinata" plant No. 7262
showed a complete lack of pairing between some of the long chromo-
somes in a few instances (See Plate 29 and Fig. 62). In one cell
in which all long chromosomes showed complete pairing, there appeared
to be lack of pairing between a pair of short chromosomes. Unfor-
tunately at the time it was not possible to make a photographic
record of this (See Pig. 63).

The number of cells in which the chromosome configurations
were clearly visible at Metaphase I of meiosis in a P.M.C. squash
of anthers from plant No. 7262, and the degree of lack of pairing
is shown in Table 91.

Sumber of Lack of pairing observed
cells in Total
which Complete 011 ‘;_:
chromosome | pairing °gi ;
configura~- | of s :nco g
tion chromo~ | in one pair | in one pair pe1::° 2 omplete
visible somes of short of long P o PRLESOE
at not;r chromosomes | chromosomes c::gmoaons- PRRREYS
phase

32 26 1 4 1 6
Table 91 SHOWING CHROMOSOME BEHAVIOQUR IN METAPHASE I OF

MEIOSIS IN P.M.C.'S OF *BICARINATA™ No. 7262

In a preparation from the same inflorescence of slightly older

anthers showing the end of Telophase I of meiosis, a number of cells

had two large masses of nuclear material and one, rarely two, small

masses 0f auclear material.

This was not seen at any stage in the



Pollen Mother cells of "bicarinata" plant No. 7262, at first

Metaphase division of meiosis, one cell showing lack of

pairing in one pair of long chromosomes.

PLATE 29.
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Fig.63. Pollen mother cell of "bicarinata" No. 7262

at first metaphase of meiosis, in which two

short chromosomes appear as univalents.



Fig.64. Pollen mother cells of "bicarinata" No, 7262.

A before first meiotic division; B at first telophase
of meiosis; C and D at same stage, but with two
nuclei and an additional mass of smaller nuclear
material; E at same stage as B after colchicine

treatment; F liberation of pollen grains.




division of P.M.C.'s in A.rugosa and H.margaritifera. It seems

reasonable to suggest that these small masses of anuclear material
arise as the result of lack of pairing of one or more pairs of
chromosomes at meiotic metaphase I. (See Fig. 64).

Treatment with colchicine, where the anthers were placed in a
0.01% solution of colchicine for three hours before placing in
fixitive, resulted in P.!4.C.'s with a varying number ol masses of
nuclear material of irregular size at the stage when Telophase 1
of meiosis should have been completed. (See Fig. 64).

In the only good preparation of anthers from flowers of plants

of "bicarinata" from Rietviei, the P./.C.'s were found to be at the

stage of Telophase I of melosis. Again some cells were observed to
have one or two small masses of nuclear material in addition to two
large nuclei. This is taken as evidence of lack of pairing in at
least one of the pairs of chromosomes in some of the P./M.C., cells of
this plant too.

The occasional lack of pairing in Metaphase I of meiosis between
certain complementary chromosomes is indicative of a slight dissimi-
larity in the two chromosome complements of a cell. Such evidence
is contributory towards the determination of the hybrid origin of
the plant in question. (See Goodspeed 1954).

Apart from the recreation of the hybrid, the above is the only
direct evidence in favour of "bicarinata" being a hybrid.

A comparison of vegetative and infloresceance characters does
provide oircumstantial evidence in further support of this. PFlants
of unknown origin from various succulent collections are included in
this comparison. In the text they are designated as follows:~

Kirstenbosch No. 7262;

from the Karoo Gardens, R70;
from Mr. B. Carp, RT1l;

from Mr. Malherbe, R72; and
from Mr. H. Herre, ii73.




Total no. Range actus

Locality Class range of measurements. indiv, measurement
GLE, Class o
0° 10° 20° 30° 4o° o
HAWORTHIA MARGARITIFERA
Rietvlei R50b - - - J 2 - 3 30 - 40
"ASTROWORTHIA BICARINATA."
Rietvlei R50 - 1 ; - - - 2 10 - 18
K'bosch 7262 - - - - - > -
Karco Gdn's R70 - 1 - - - - 1 8
Ex. B, Carp R71 - - 1 - - - . 8 lir
Ex. Malherbe R72 - - - ~ - Irreg. 1 Jrregular
Ex. H, Heme R73 - 1 - - - Irreg. 3 Irregular
ASTROLOBA RUGOSA
Rietvleli R50a - 3 > - - - 4 3 = 13
nﬂntm AI'CEI.. m7.19'20.
23, 10 L ] 2 - - 16 0 - 25
ANGLE OF LEAF WITH STEM, GClass intervsl 20°
30° 50°
HAWORTHIA MARGARITIFERA
Rietvlei R50bD 3 - - 3 a0 - 30
" ASTROWORTHIA BICARINATA"
Rietvlei RS0 - 3 i 3 40 - 50
Karoo Gdns R70 - ) 0 - 3 35 = 40
Ex B. C R71 1 - - 1 25
Ex Malherbe R72 - 1 - 1 40
Ex H. Heme R73 - 2 - 2 30 - 50
ASTROLOBA RUGOSA
Rietvlei RSOa = o 4 - 4 40 - 50
Montagu Area R17,19,20,
8 = 15 3 16 40 - 60

TABLE 92 Variation in spiral angle and angle of leaf with
stem in field and garden specimens of H, margaritifere
the suspected hybrid and A, rugosa.
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Total Range act
no, measursme
Locality. Class range of measurements., . indiv.

=

Rietvlei R5CbL 3 - e 3 u

Rietvlei RS5O
Karco Gdn's R70

= TR,

Ex H., Heme R73

R
g
N ot 4t 4 PO
| HOE W

Rietvliel R50Ca 2 2 & f - o
Montagu Area 217319. . 1B - 2

1.25 1.50 1.75 2.00 2.25 2.50 2,75 enm.
W MARG. by
Rietvlei R50bL - - 1 - 1 3 - - 3 1.6 - 2.
"ASTROWORTHIA BICARTNATA"
Baden~Baden R58 - - 2 - - - - - 2 IJ
Rietvlei RS0 - . - 2 - - - - 2 2.0
Hort K'bosch 7262 = - - - 1 1 - - 2 2.2 = 2,
Karoco Gdn's R70 - - - - - - - 1 1 28
Ex B, R71 - - - - 5 & - - - 1l 2.1
Ex Malhe R72 - - - 1 - - - - 1l 1.8
Ex H, Heme R73 - - - 1 1l - - - 2 2.0 = 2,
ASTROLOBA _RUGOSA
Rietvliei R50a p | 2 p - - = - - & 1.2 = 1,
Baden R4 R18 1 3 3 — e - - - 1.2 = 1,

Mont Area R17,19 _
b 2033 2 17 72 1 = = & e 27 lidel

TABLE 93, Variation in Ourvature of leaf apices and greatest
leaf width in field and garden specimens of
H, margaritifers, the suspected hybrid snd A, rugosa.
*(u = leaf apices curving upward, f = leaf apices

following the angle of the leaf with the stem,
o = leaf apices curving outward.)
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C X1

Leafy shoots of A. rugosa (A); Astroworthia bicarinata (B)
and H. margaritifera (C) (Scales approximate).

PLATE 30,




Total no. Range actu

Locality. : Class range of measurements. ' indiv. measuremer
.05 .10 15 | cm,
HAWORTHIA MARGARITIFERA
Rietvlei RS0b - 1l 2 - 3 10 -
‘ "ASTROWORTHIA BICARINATA®
Baden-Baden R58 - 2 - - 2 .10
Rietvlei R50 - 2 - - 2 08 - .
Kort. K'bo‘ch '?262 . 1 1 _— 2 908 —_ E
Karoo Gdn'as R70 - 1 - - +09
k B. L) R?l 1 - - - 1 003
Ex Hnlharge R72 - 1 - - 1 07
h Ho Hm. R?} - 2 - -— 2 008 - L
ASTROLOBA RUGOSA
Rietvlai R50a 3 1l - - 4 05 -
Baden Rd. R18 3 & - - 4 04 =
Montagu Area R17,19,20,23 13 13 - - 26 08 -

Table 96 VARIATION IN MUCRO LENGTH IN FIELD AND GARDEN SPECIMENS
OF H. MARGARITIFERA, THE SUSPECTED HYBRID, AND A. RUGOSA.

COMPARISON OF VEGETATIVE CHARACTERS. (See Plates 30 and 31).
In growth habit, plants of H.margaritifera are acaulescent, the

leaves forming a five farious rosette, while in both A.rugosa, as is
typical in the genus Astroloba, and in "bicarinata" the plants are
caulescent.

Leaf arrangement. (See Tables 92, 93)
H.margaritifera has somewhat imbricate, erect leaves, the apices

of which curve upward, while A.rugosa has leaves more regularly five .
ranked and sub-erect, the apices of which follow the angle of the leaf
with the stem, or, more frequently, curve outwards slightly. In

"bicarinata", the spiral angle is 0 - 200, the leaves are sub-serect

in all cases save in RT7l, where they are erect, and the leaf apices
follow the angle of the leaf or curve outward, except in K70, where
they curve upward.

Leaf size and shape. (See Tables 93, 94, 95 and 96, and Plate 65)
H.margaritifera has leaves varying in length from 5 to 9 onm,

and in width from 1.50 - 2.50 cm, while in A. sa, leaf length
varies from 1.5 - 2.5 om, and leaf width from 1.25 - 1.75 cm, being
1.25 - 1.50 cm in most cases. In "bicarinata”, leaf length is



Fig.65. Variation in leaf shape in Haworthia margaritifera, "bicarinata",
and Astroloba rugosa. (Sheathing part of leaf base excluded,
dots indicate the number of leaves shown for each plant.)
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J A X 1%
BX1
CX1
A : Comparison of leaves of X Astroworthia bicarinata with lesf
of A. rugosa (on right). Note double keel in right hand leaf
of X A. bicarinata. B : Range of leaves in H. margaritifera;
C : Range of leaves in X A. bicarinata. All leaves seen in ventral

view.

PLATE 3%1.
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3.0 - 5.0 em, leaf width 1.50 -~ 3.0 ecm. The narrowest leaves are thus

found in H.margaritifera, with a length-breadth ratio of 2.50 - 4.00
in the specimens observed, while those of A.rugosa are considerably
broader, with a length-breadth ratio of 1.00 - 1.75 in the great
majority of cases. Length-breadth ratios in "bicarinata" range from
1.50 - 2.75.

The widest part of the leaf is 1.00 - 2.50 om below the

longitudinal half-way mark in H.margaritifera, and at the half-way

mark or a few mm. above or below it in A.rugosa. In "bicarinata", the
widest part of the leaf is at the half-way mark or up to 1.00 cm.
below 1t.

The longest mucros are found in H.margaritifera, where in the

specimens observed, they range from .10 - .13 cm in length. In
A.rugosa, measurements range from .04 - .08 om, while in "bicarinata"
mucros rangeé in length from .03 - .12 om.

Thus in leaf arrangement and in the dimensions of the leaves,
"bicarinata” is intermediate in character to H.margaritifera and

A.rugosa.

Leaf Tubercles. (See Tables 97 and 98)
The largest and most prominent tubercles from the undersides

of the leaves are found in H.margaritifera, where in diameter they

range from 0.9 - 2.1 mm, and in height from 0.7 - 1.5 mn. In
A.Tugosa tubercle diameter and tubercle height both range from 0.1 -
0.3 mm. In "bicarinata”, tubercles from the lower sides of the

leaves vary from 0.1 - 0.7 mm in height, and from 0.3 - 0.5 in
diameter, with the exception of No. 7262, which has the smallest,
least prominent tubercles, (0.1l - 0.3 mm high and 0.1 - 0.3 mm wide),
and R73, where the tubercle diameter ranges from 0.1 - 0.7 mm.

There is a slight tendenocy for the tubercles of the margins and
keels to be smaller and less prominent, but the pattern of variation
for all three is on the whole the same.

In i.margaritifera, the tubercles may be fairly evenly scattered,

several sometimes merging together to form a larger campound tubercle

of irreguler shape, or they may be aggregated into transverse bands,

2.0 - 4.0 mn apart. These bands are not very well defined. The
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: Total no.
Locality. Class renge of measurements. plants.
091 0'5 005 0.7 0.9 1.1 1-5 1.5 m.
Tubercles from underside of leaf.
HAWORTHIA MARGARITIFERA.
Rietvlel R50b - - - - 2 3 2 2 3
"ASTROWORTHIA BICARINATA"™
Rietvlei R50 o 2 = - = & - P
Hort. K'bosch No.7262 - 2 - - - - - - 2
Earoo Gdns. R70 - - 1 - - - - - y
Ex.B. Carp R71 - - 1 - - - - - 3
Ex. Malherbe R72 - - 1 - = - = = 1
Ex. H. Herre R73 - 1 1 1 - - - - 2
ASTROLOBA RUGOSA.
Rietvlel R50a 4 - - - - 4
Baden Rd. R18 - 7 - - - - - =
Montapu dist. R17,19,
SONE; ¢ v ¥ 27 By wlE i Wl v g e b 27
Tubercles of margins and keels,
HAWORTHIA MARGARITIFERA.
Rietvlei R50b - - - : | 3 2 1 - 3
" ASTROWORTHIA BICARINATA"
Rietvlei R50 - - 2 - - - - - 2
Hort K'bosch No.7262 : X 1 - - - - - - 2
Karoco Gdns R70 - - : & - - - - - 5
Ex. B. Carp R71 - . 2 - - - - - 1
Ex., Malherbe R72 - 1 - - > - - o 1
Ex. H. Herre R73 - 2 - - - -~ - = 2
ASTROLOBA RUGOSA.
Rietvlei R50a 1 o] - . - - - - .3
Baden Rd. R18 1l 6 - - - - - - 7
Montagu dist. R17,19,
8035 20 A7 B o . m  m e 27

Class interval 0.20 mam.,

Table 97 VARIATION IN HEIGHT OF TUBERCLES IN H. MARGARITIFERA,
THE SUSPECTED HYBRID AND A. RUGOSA.

(These Tables compiled in the same way as in the A. folioclosa).
complex.

—
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tubercles of the margins and keels are not smooth round protmberances,
often having the appearance of a molar tooth.

In A.rugosa, as has been mentioned, the tubercles are falrly
evenly distributed, ranging in density from about 5 per sq. 4 mam to
30 per sq. 4 mm, and tending to be arranged in poorly defined longi-
tudinal groups of up to 6 tubercles.

In "bicarinata", the tubercles are also fairly evenly distributed,

scmetimes a few are aggregated into small irregularliy shaped groups,
and in some specimens, into longitudinal groups of up to 6 tubercles.
Occasionally in both A.rugosa and “bicarinata", a few tubercles occur
on the dorsal side of the leaf.

Thus in the nature of the leaf tubercles too, plants of
"bicarinata" are intermediate in character between A.Tugosa and

H.margaritifera.

At this stage a comment on the epithet "bicarinata" is in place.
Mention has been made elsewhere that in any one eantity of the genus
Astroloba, a few plants may be found with two keels on the underside
of the leaf. This is no less the case in “bicarinata", where some
double keeled leaves were observed on the shoots of No. 7262. In
heavily tubercied leaves such as found in H.margaritifera and
"bicarinata”, the keel is not always apparent. DBeosuse it describes
a condition by no means always present the name "bicarinata" is some-
what misleading.

In colour, the leaves of H.margaritifera and "bicarinata" are

similar to those of A.rugosa, but the tubercles of H.margaritifera

are always whitish, while in “bicarinata”, they are more frequeatly

concolorous or paler.

A note on leaf anatomy.
It has been mentioned that the outer walls of the epidermal

cells from the upper part of the leaf are frequently papillate in
A. sa. This is also the case in H.margaritifera and in

"bicarinata”. (See Fig. 8)

Summary .
From the toregoing it is clear that the vegetative characters

of the plants referred to as “"bicarinata" are intermediate between

those of H.margaritifera and A.rugosa.
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COMPARISON OF INFLORESCENCE CHARACTERS. (See Tables 99 - 106)

Pedicel and raceme lengths, and numbers of sterile bracts per
peduncle, are very similar in all three, but, while no specimens
of A.rugosa were found with branched inflorescences or unexpanded
axillary raceme buds, all inflorescences examined of H.margaritifera

were branched. In this coanection it is of interest to note that

in some specimens of H.margaritifera the axillary racemes branched
again. All plants of "bicarinata" had branched inflorescences, or
if not, unexpanded raceme buds in the axils of the sterile bracts.

. The stoutest peduncles, 0.45 - 1.00 cm in diameter, at the base
and 0.20 - 0.40 cm below the main raceme, are found in H.margaritifera.

In A.rugosa, most of the Montagu specimens are 0.30 mm or less wide
at the base, (with the exception of those from Baden-Baden, half of
which are 0.30 = 0.45 om in width), while the diameter of the
peduncle below the raceme ranges from 0.10 - 0.30 em, being 0.10 -
0.20 cm in most cases. In "bicarinata”, peduncle bases range from
0.30 - 0.75 cm in width, while the diameter below the raceme is
0.10 - 0.30 em with the exception of half the peduncles of No. 7262,
which are thicker.

The length of the lowest sterile bract ranges from 0.6 - 1.0 cn,
in all the H.margaritifera specimens examined, while most basal
sterile bracts in A.rugosa are 0.40 - 0.6 om. long. In the "bicarinata"
inflorescences, basal sterile bract leangths of 0.40 - 1.05 cm are
found, the longest occurring in No. 7262.

Basal fertile bract length ranges from 0.3 - 0.6 cm in
H.margaritifera; from less than 0.3 to 0.5 cm, but with most bracts

0.3 - 0.4 om long, in A.rugosa, and from less than 0.3 to 0.6 cm in
all specimens of "bicarinata", except those of No. 7262, which are
longer.

Sterile bracts with the greatest basal width tend to be found
in inflorescences with the stoutest mcemes, and in H.margaritifera,

sterile bract bases range from 0.3 - 0.7 cm in width, while in
*bicarinata" they are 0.2 - 0.7 em wide,and in most inflorescences

Of A-Em’a. 0.2 - 0.3 cm Vid°¢
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De e of Br of Inflorescences.

Indivs. with Indivs. with
one or more no branches,

branches +o but unexpanded Total no.
Locallity inflorescences racem;lbudl in indiv.
axils of

sterile bracts

HAWORTHIA MARGARITIFERA
Ex. Hort K'bosch 4 : 0 4
"ASTROWORTHIA BICARINATA"

Baden-Baden R58 & 0 5
Rietvlei R50 2 2 4
Hort K'bosch 7262 2 3 8
Karco G'dns 0 b 2
Ex., B. Carp 0 2 2
Ex. H. Heme 2 2 4
ASTROLOBA RUGOSA
Baden~-Baden R59,18 0 0 19
Montagu Dist R17, 0 0 22

19,20,23
Nbg

Number of Sterile bracts
Total no. Range actus
Locality ; Class range of numbers indiv. no. bracts.

HAWORTHIA MARGARITIFERA
Ex, Hort K'bosch - 2 2 4 3 = 5

"ASTROWORTHIA BICARINATA"

Baden-Baden R58 - 4 3 5 3 -« 5
Rietvlei RS0 - 4 - & 3 - 04
Hort K'bosch 7262 - 7 - 7 3 - 4
Earoo Gdn's - 1l s 2 3 - 5
Ex. B. Carp - 2 - 2 Z - 4
Ex, H. Heme 5 3 - & 2 - &
TROLOBA RUGOSA
Baden-Baden R59,18 - %g g - :

Montagu dist. R17,19,20,23 5 i?7
nbg

TABLE1QO Variation in degree of branching and number of
sterile bracts in field and garden specimens of

H. margaritifera, the suspected hybrid, and A, rugosa.
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Total no. Range actu

Locality. Class range of measurements. indiv. measuremen
Width of base of peduncle. Class inte 0 s
0.30 0.45 0.60 0.75 0.90 o
HAWORTHIA MARGARITIFERA
Ex, Hort K'bosch - 1 - 1 1l | 4 0.45 = 0.
"ASTROWORTHIA BICARINATA"™
Baden-Baden R58 - - 3 1 - - N 0.52 = 0.
Rietvlel R50 - 3 1l - - - 4 0.36 - 0.
Hort K'boseh 7262 - - 6 1 - - 7 0.47 - Q.
Karoo Gdn's R70 - - 2 - - - 2 0.48 - 0.
Ex, B. Carp R71 -  § 1l - - - 2 0.39 - 0.
Ex. H., Herre R73 - 1l 1 - - - 2 0.38 =~ 0.
ASTROLOBA RUGOSA
Baden-Baden R59,18,17 8 9 ~ - - - 17 0.22 - 0.
Montagu Area R19,20,
23 Fbg 19 3 - - - - 22 0.23 = 0.
Width of peduncle below main raceme, Class interval 0.10 cm,
0.10 0.20 0.30 0.4%0
HAWORTHIA MARGARITIFERA
Ex. Hort K'bosch - » 2 2 - 4 0.27 - 0.
"ASTROWORTHIA BICARINATA"™
Baden-Baden R58 - 4 2 - - 2 0.16 - O,
Rietvlei RSO - - 1 - - A 0.22 - 0.
Hort K'bosech 7262 - - 3 5 - 7 0.25 - 0.
Karoo Gdn's R70 - - 2 - - 2 0.25 - 0.
ko B- cﬂr’ R?l - -”» 2 _— - 2 0-21 — 0.
ASTROLOBA RUGOSA.
Baden-Baden R59,18,17 - 14 3 & - 17  0.14 - O.
Montagu Area nlé.ao.
23 Nbg =~ 14 8 - - 22 0.14 - 0.

TABLE 101 Variation in thickness of peduncle in field and
garden specimens of H, margaritifera, the suspected

hybrid and A. Tugosa.
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Total no. Range act

Locality. Class range of measurements. indiv. measureme:
sterile bract. Class int 0.20 om.
0.4 006 0-8 1-0 1.2 Cm .

HAWORTHIA MARGARITIFERA

Ex. Hort K'bosch - - 2 2 - - 4 0.70 = O

"ASTROWORTHIA BICARINATA™

Baden-Baden R58 - 2 a4 - - - 5 0.60 - O
Rietvlei RS0 1 2 - 1 - - & Q.80 - O
Hort. K'bosch 7262 - - 1 5 2 - 7 0.80 = 1
Karoo Gdn's R70 - 3 - - - - l 0.47
k. B. cll'p R?l - 2 1 - e - 2 0-60
Ex. H. Herre R73 - b 2 1 - - 2 0.53 - 0
ASTROLOBA _RUGOSA
Baden-Baden R59,18,17 1 7 - - - - 8 0.40 - 0
Montagu Area mé.zé,
23, Nbg - 3 1 - - - L3 0.47 - 0O
basal fertile bract. Class 0 .

0.3 0.4 0.5. 0.6 0.7 0.8

HAWORTHIA MARGARITIFERA
Ex. Hort K'bosch - 1 2 1 - - - 4 0.%4 - 0

" ASTROWORTHIA BICARINATA"
Baden-Baden R58 - 2 4 - - - - 6 0.3 = 0
Rietvlei R50 - - 4 - - - - 4 0.43 - 0O
Hort K'bosch 7262 - - - - 2 3 : 6 0.70 = O
Karoo Gdn's Rg?n 1 5 - - - - - é g.gg .
kt BI c.xp- - - - - - — - -

ASTROLOBA __ RUGOSA

Baden-Baden R59,18,17 7 10 2 - - - - 19 0.30 = 0

in
TABLE 102 Variation.bract lemgh in field and garden specimens
of H, margaritifera, the suspected hybrid and A. rugoss




326.

Total no. Range actual

Locality. Class range of measurements. 1indiv. measurements.
Width base o sterile bract. Class int .
0.2 0.3 0.4 0.5 0.6 cm.

HAWORTHIA MARGARITIFERA.

Exo Horto I'boaeh - - 1 1 1 1 # 0.40 - 0070

"ASTROWORTHIA BICARINATA"

Baden-Baden R58 - 1 2 1 1 - 5 0.28 - 0.60
"Rietvlei R50 - - 3 - - : | 4 0.35 - 0.63
Hort. K'bosch 7262 - - - 2 2 3 ) g 0.46 - 0.70
Karoo Gdn's R70 - - 1 - - - 1 0.35%
Et- B. Carp. R?l s - il 2 - it 2 00‘5
ASTROLOBA RUGOSA

Baden-Baden R59,18,17 1 6 1 - - - 8 0.18 = 0.36
Montagu Area Rlé 20,

23, Nbg 1 3 - - - - 4 9320 - 0.27

th base of bassl fertile b s ;
HAWORTHIA MARGARITIFERA oy
Ex. Hort K'bosch - 2 1 1 - = & giauas
"ASTROWORTHIA BICARINATA"
Baden-Baden R58 - 6 - — - - 6 0.28 - 0,30
Rietvlei E50 — 2 1 1 - - i 0.30 - 0.43
Hort. K'bosch 7262 - - - 5 ; | - 6 0.43 - 0.60
Karco Gdn's R70 - 1 - - ~ - 1 0.30
E!. Bo C!.r'p. m - - 2 - o - 2 0038 b
Ex. H. Herre R73 - ; | 3 - - - & 0.30 - 0 35
ASTROLOBA RUGOSA

Baden-~Baden R59,18 17 & 6 - - - - 10 0.20 = 0.25
Montagu Area Blé

TABLE 103 Variation in basal width of bracts in field and

garden specimens of H., margaritifera, the suspected
hybrid and A. rugossa.
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Total no. Range actual
Locality Class range of measurements. indiv. measurements

Bagal sterile bract.

005 .10 015 020 Clil »
HAWORTHIA MARGARITIFERA

Ex. Hort K'bosch - 2 - - - 2 0.07 - 0.08
"ASTROWORTHIA BICARINATA"®
Baden-Baden R58 - - - 3 - 3 0.18 = 0.20
Rietvlei R50 - 1 1 - - 2 0.07 - 0,13
Karoo Gdn's R70 - 1 - - - 1 0.10 y
Ex, H, Heme R73 - & 1 - - 2 0.10 = 0.15
ASTROLOBA RUGOSA
Baden-Baden R59,18,17 - 4 3 - 1 8 0.06 - 0.23
Montagu Area R19,20,23 - 1 3 = 4 0.08 - 0.12
Nbg
Basal fertile bract.
HAWORTHIA MARGARITIFERA
"ASTROWORTHIA BICARINATA™
Baden-Baden RS58 - - 1 3 - 4 0.15 = 0.20
Rietvlei R50 -~ 1 - ; | - 2 0.10 - 0.18
Hort K'bosch 7262 - - 2 1 2 5 0.15 - 0.23
Karoo Gdns R70 - 1 - - - : 0.10
Ex. B. Cnrp R?l - - - 2 - 2 0.16 - 001?
Ex. H, Heme R73 - - 2 - - 2 0.12 - 0.13
ASTROLOBA RUGOSA
Baden-~-Baden R59,18,17 - 7 3 - - 10 0.07 - 0.12
Montagu Area R1 ,20ﬁ§5 - 2 3 - - 5 0.08 - 0.13
(3

TABLE 104 Variation in width of bracts taken half way along
length of bract in field and garden specimens of

H, margaritifera, the suspected hybrid and A. Tugosa.
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Total no. Range actual
Locality. Class range of measurements. indiv. measurements.

Basal Sterile Bract.

2 4 6 8 10 12
HAWORTHIA MARGARITIFERA

mo Haﬂo K'bonch = - S - 1 - 1 2 8075 -12.14

" ASTROWORTHIA BICARINATA"

Hort. K'bosch 7262 - 1 3 4 - - — 5 “000 - 6-%
Kareco Gdn's R70 - - 1l - - - - 1 4,
Ex. H. Herre R73 - - 2 - - - - 2 5.00 - 5.30
ASTROLOBA _RUGOSA
Baden-Baden R59,18,17 1 2 4 - 1l - - 8 1.82 - 9.16
Montagu Area R19,20,
25, Hbg - - s - - - - 4 4.33 - 5087
Basal Fertile Bract,
HAWORTHIA MARGARITIFERA
Ex. Hort. K'bosch e R TR T
"ASTROWORTHIA BICARINATA™
Baden~Baden R58 - 4 — - - - - 2 2.11 - 2,66
Rietvlei R50 = 1 1 - - - - 2 2.72 - 4.5
Hort. K'bosch 7262 - 3 2 - - - - 5 3,08 - 5.40
Karoo Gadn's R70 - 1 - - - - - b § 2.40
h- Bo ca!'p. R?l l 1 i -~ - - d - 2 1.9‘4 - 2.18
Ex. H. Herre R73 - 2 - - - - -
ASTROLOBA RUGOSA
Baden-Baden R59,18,17 - 7 3 - - - - 10 2.50 - 5.71
Montagu Area R19,20,
2% Nbg. = 4 : | - i - - 5 4.33 - 5.87
! Class interwval 0.20

TABLE 105 Variation in the length-breadth ratio of bracts in field
and garden specimens of H., marparitifera, the suspected

hybrid and A. rugosa.




Total no. Range actu

Locality. Class range of measurements. indiv. measuremen
of race
0.2 0.4 0.6 0.8 cm.
HAWORTHIA MARGARITIFERA
Ex., Hort K'bosch - b § 2 - - 5 0a32 - 0.6
" ASTROWORTHIA BICARINATA"
Baden-Baden R58 - - 3 - 1 & 0.48 - 0.9
Rietwvlel RS0 - - | 2 - 3 0.,48 - 0.6
Hort. K'bosch 7262 - 6 - - - 6 0.30 - 0.4
Karoo Gdn's R70 - - 2 - - 2 0.45 - Q.5
m. Bo c&rp 371 i . 2 - - 2 0045 e Ooq
Ex., H. Herre R73 - 1 2 - - & 0.39 - 0.6
ASTROLOBA RUGOSA
Baden-Baden R59,18,17 - 2 9 7 - 18 0.40 - 0,8
Montagu Area R19,20,
23 Nbg. - 3 ) 7 - 19 0.32 ~ 0,8
L flow icel from e of raceme.
0.3 0.5 0.7 0.9
HAWORTHIA MARGARITIFERA
Ex. Hort. K'bosch - 3 1 - - 2 0.50 = 0.5
"ASTROWORTHIA BICARINATA"®
Baden-Baden R58 - 4 1 - - 2 0.4% - 0.5
Rietvlei R50 - 3 1l - - 4 0.32 - 0.5
Hort. K'bosch 7262 & 1l - - - 5 026 = 0,3
Karoo Gdn's R70 - 2 - - - 2 0.40 - 0.4
E.!. B. c&rp. R'?l - 2 - - - 2 0158 - 0.“
Ex. H. Herre R?} - 5 - - - 3 0.57 - 0.4
ASTROLOBA RUGOSA
Baden-Baden R59,18,17 1 11 3 - 1l 1 Q.30 = 0.
Montegu Area R19,20 - A
23 Nbg. 2 13 2 1 - 18 0.30 = 0.7
Length fruiting pedicel from base of raceme.
0.2 0.4 0.6 0.8
HAWORTHIA MARGARITIFERA
k. Hm. K'botch - - e 1 - 1 0.61
"ASTROWORTHIA BICARINATA"
Baden-Baden R58 - - 1 1 - 2 0.42 = 0.€
ASTROLOBA RUGOSA
Baden-Baden R59,18, 7 - - - - 1 1 0.89
" Montagu Dist Nbg. - - 2 - - 2 0.52 = 0.5

Classs interval 0.20 cm.
TABLE 10¢Variation in pedicel length in field and garden specimene

of H. margaritifera, the suspected hybrid and A, rugosa.
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There is less difference in the width of the base of the lowest
fertile bract. This ranges from 0.2 - 0.5 in H.margaritifera, from

0.2 - 0.3 in A.rugoss and from 0.2 - 0.4 in all specimens of
"bicarinata", except for a single specimen from Rietviel, and all
basal fertile bracts of No. 7262, which have a greater basal width.
With regard to the length~breadth ratios of the bracts, (the
value for the breadth being taken p:lr-uny along the length of the
bract), the samples for H.margaritifera are, unfortunately, small.
In both specimens of this species, the length-breadth ratio of the

. lowest sterile and fertile bracts exceeds 8.0. In A.rugosa, the
length-breadth ratio of the sterile bracts is somewhat variable,
with a length-breadth ratio of 4.0 - 6.0 in most specimens, while
the length-breadth ratio in most basal fertile bracts is 2.0 - 4.0.
A similar pattern is observed in "bicarinata".

The length of basal flowering pedicels ranges from 0.3 -~ 0.6 cm
in the H.margaritifera specimens examined, and from 0.2 - 0.8 ecm,
with most specimens 0.6 - 0.8 om long, in A.rugosa. In “"bicarinata"
basal pedicels are 0.3 - 1.0 om loag, most being 0.4 - 0.6 cm in
length, with the exception of No. 7262, where the basal flowering
pedicels are shorter. Most flowering pedicels from the middle of
the raceme are 0.3 - 0.5 cm long in all three, again with the excep~
tion of No. 7262, where they are shorter.

Mention should be made of the fact that peduncle and raceme

axes, and pedicels are reddish brown or a glaucous green in A.rugosa,

while in H.margaritifera and in "bicarinata" they are reddish brown

in colour.

Summary .
Thus in inflorescence characters too, *“bicarinata™ is inter-

mediate between H.margaritifera and A.rugosa, although the difference

with regard to these between the two suspected pareant species is,
apart from branching of inflorescences slight. It is of interest to
note how the “bicarinaeta"” specimen No. 7262 differs from the other
plants of "bicarinata" in thickness of peduncle below raceme, bract
dimensions and pedicel length.




COMPARISON OF PERIANTH CHARACTERS. (See Figa. 66 and 67)

In the introductory survey, mention was made of the fact that
the feature of a strongly bilabiate flower typiocal of the genus
Haworthia, was not as marked in species such as H.margaritifera.

In colour too, the flowers of H.margaritifera and the other species

of Haworthia with less bilabiate perianths differ from the very
bilabiate species. In the latter, the central vein of each tepal
is a beige or glaucous green, the rest of the tepal including the
lobes a glistening white. In H.margaritifera, on the other hand,
the tubular part of the perianth has a faint yellowish beige tinge

which becomes a glaucous reddish brown - green towards the base.
The lobes are yellowish cream or oream, and the V of the vein endings
is often slightly reddish browa.

The colour of the perianth of A.rugosa has already been des-
cribed. |

The colourgof the perianth of "bicarinata" vary from those of
H.margaritifera to those of A.rugosa. Flowers from the plaant RT3
had in some instances the outer tepals slightly inflated oneither

side of the midrib, as was observed in certain specimens of A.rugosa.
The plant No. 7262 did differ slightly in the eolour of the perianth,
in that the veins of the tepals were green and the rest of the tepal

including the lobes, white. Sometimes the white part of the perianth
tube did have a pale beige tinge.

As previously, variation in perianth dimensions for H.margari-
tifera, A.rugosa and the suspected hybrid are shown in a series of
histograas.

With regard to the position of the lobes in the open flower, it
can be seen that the least open lobes are found in A.rugosa, the most
open in H.margaritifera withthose of "bicarinata" intermediate. As

mentioned before, A.rugosa characteristically has all the inner
lobes at an angle of 30° or less. This was not observed in any of
the few H.margaritifera flowers examined, but in "bicarinata" is

found to be the case for the inner posterior lobe of two flowers,
and for the inner lateral lobes of about half the samples.

Lobe length, although short for the genus Haworthia, is longest
in H.margaritifera, ranging from 2.0 - 3.0 mm for the outer lobes
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and 2.5 - 3.5 mm for the inner lobes. It is shortest, 1.0 - 2.0 mm
for outer and inner lobes in A.rugosa, and intermediate in flowers
of "bicarinata". Here, outer and inner lobes range from 1.5 - 2.5 mm,
the inner in most cases being a little longer.

In width, the outer lobes of H.margaritifera tend tobe similar

to those of A. sa, which are 1.0 - 1.5 mm in most cases. In
"bicarinata", however, outer perianth lobes range from 1.0 - 2.0 mm

in width.

The inner lobes of both H.margaritifera and A.rugosa are
slightly wider than the outer, being l1l.> - 2.00 mm in most cases.
In most of the "bigarinata" samples, the inner lobes are 1.5 - 2.00

mm wide, except for specimens from Rietvliel, in which the lobes are
2.0 = 2.5 mm in width, and the flowers of No. 7262, where width of
the inner perianth lobes varies from 2.0 - 3.5 mm.

The length of the perianth tube varies from 9 - mm in the few
specimens of H.margaritifera which were examined, to 7 - 11 mm in
most flowers of A.rugoss and “"bicarinata".

In all three, the neck of the perianth tube ranges from 1.5 -
3,0 mm, but it is most constricted, 1.5 - 2.5 mm, in specimens of
A.TUgosa.

The middle diameter of the perianth tube too, is least in the
majority of A.rugosa specimeng where it is 2.5 - 3.0 mm. In
"bicarinata"”, the mid diameter is 2.5 - 3.5 mm in most flowers,
while in H.margaritifera it varies from 2.5 - 4.0 mm.

The basal diameter of the perianth tube is brosdest in

H.margaritifera, where it is 4.0 - 5.0 mm. In A.rugosa it is

3.0 - 3.5 mm in most flowers, and 3.0 - 4.0 mm in most specimens
of "bicarinata", slightly narrower bases being found in flowers of
R73.

The difference between the diameters of the middle and the
neck of the perianth tubes does not vary much in the three, but the
difference between basal and mid diameter of the perianth tube is
more variable. This is greatest in H.margaritifera, being 0.5 ~

1.5 mm. In "bicarinata" the difterence between basal and mid

diameter varies from O - 1.0 mm.







H. marg.

"bicarinata"

rugosa

H. marg. A,

"bicarinata"
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Fig.67. Variation in position of lobes in the open flower and

in the dimensions of the lobes in H. margaritifera,

"bicarinata" and A. rugosa.
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Showing the shape of the perianth in specimens of H. margaritifera.
(% 1) ’

- 8

A and B: portions of inflorescences of
"bicarinata" (X 1 approx). A, from the
Karoo gardens, Worcester, R70; B, from
Rietvlei No. 2, R50.

-

Showing the perianth in a

specimen of A. rugosa
(X 1 approx.) \

PLATE 32,



SUMMARY .
From the foregoing, *"bicarinata" is shown to have perianth

characters intermediate between those of H.margaritifera and

A. sa. It is of interest to note the differences in perianth
character between plant No. 7262 and the other smaples designated

as "bicarinata".

CONCLUSION.

In conclusion, from the evidence of behaviour of the chromo-
somes in meiotic Metaphase I in P.1.C.'s, from the faot that
*bicarinata” has vegetative, and floral characters intermediate

between H.margaritifera and A.rugosa, and from the fact that all

three have been found in the field growing in close proximity, it
seems reasonable to consider the plants described as "bicarinata”

as intergeneric hybrids between Haworthia margaritifera (L.) Haw.

and Astroloba rugosa sp. nov. Roberts.

To date, there has been no valid desoription of a hybrid genus
involving the genera Astroloba and Haworthia. Von Poellnitz (1943)
mentioned the name "Apworthia" for such a genus, but included no
disgnosis, 80 his name is invalid. He combined the old generic
name Apicra with Haworthia.

The present author accordingly proposes the name x Astroworthia
for intergeneric hybrids between Astroloba and Haworthia. Conse-
quently, the hybrid in question is mferred to as x Astroworthia

bicarinata (Haw.) Roberts comb. nov.
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A REVIEW OF THE TAXONOMIC LITERATURE ON THE GENUS ASTROLOBA.

Introduction:

Before embarking on a review of the subject, a comment
on the difficulties encountered in dealing with taxonomic literature
on Astroloba is approprinte.

Most of the species have been described from specimens
in private succulent collections, the descriptions in most cases
being based on a single plant. No records of herbarium type
specimens have so far come to notice, and, except for a few cases,
the type descriptions are unasccompanied by illustrations.

Although succulent collectors have, from the earliest
days been in literary contact with one another, a study of the
literature shows a lack of consistency and some confusion in the
interpretation of certain species.

In a genus such as Astroloba where the facies of the
constituent species is so similar, this is not surprising. A
short Latin diagnosis without an illustration may easily apply to
more than one specles.

Except for Baker (1881, 1896) and Berger (1908), who,
writing monographs on large sections of the Liliaceﬁe, could not
possibly spproach the problem critically, most of the recent
literature on Astroloba has been the work of amateur succulent
enthusiasts, none of whom have seen the species in the field, or
made population studies.

Early authors attached great importance to leaf arrangement;
whether the leaves were in five straight rows, in five spirally
twisted rows or imbricate. Since this varies from stem to stem ~
and indeed occasionally on the same stem, 1t cannot be of primary
taxonomic significance.

Taxonomic History of the genus:

The earliest known account of a species of Astroloba
appears in Commelin's Praeludia (1703), as an "African aloe, erect,
rotund with small rigid pointed leaves" which was given to the
medical garden at Amsterdam by Daniel des Maretes, and "has produced



no flowers or seeds”. The accompanying illustration is a poor

one, making identification of the plant in question impossible.
(1753)
In his Species Plantarum, iinﬂbun described one species
of Astroloba, Aloe spiralis, "with ovate acuminate, five ranked

imbricate leaves" and "sessile ovate crennate flowers, the inner
segnents connivent®.

Haworth (1804) was the author of the first monograph on
the Aloe. He divided the group into Grandiflorae, Curviflorae
and Parviflorae, the latter section including species today
recognised as belonging to the genera Haworthia and Astroloba.

It should be noted that Haworth placed many plants in these groups
without having seen their flowers.

The Farviflorae were divided into the Acaules and the
Rigidae, and including all the then known species pertalning to
Astroloba, described from living plants in Haworth's collection.

Haworth's comments (1804 p.23) on variasbility in aloes:
"eesa predominant, but I believe an erroneous idea, that few of
them are truly and originslly distinct; but fluctuating and
inconsistant if raised from seed", and on "the utter impractica-
bility of their ever appearing in a ‘'hortus siccus', at least in
any cognizable shape" are of some interest.

Duval (1809) separated the Genus Haworthia from Alce on
account of a bilabiate perianth: "Calyx petaloideus, rectus,
superne revolutus in duo labia".

Willdenow (1811) unaware of Duval's new genus, established
the genus Apicra from Aloe on the same grounds: "Corolla Monopetala
eeses limbo sexpartito bilabiato ... Diese Gattung ist durch den
besondern Bau der Blumenkrone von den eigentlichen Alo& irten beim
ersten Blick zu unterscheiden, .....". The name Apicra was chosen
because the sap of these plants was not bitter like that of species
of Alce, and the genus was divided into Acaules and Caulescentes,
the latter including six species recognised today as species or
components of speclies of Astroloba. For three of these, A. imbricata,
A, pentagona and A. bullulata, (sensu Willd.) the references cited

include good illustrations of actinomorphic perianths. Thus Apicra
Willd. 1811 and Haworthia Duval 1809 are synonomous.



Haworth (1812) included Duval's genus in his Synopsis,
dividing Haworthia intc several sections including “Caulescentes -

erectre ..... corollis cylindricus sub-erectis; limbo sub-regulari.
An genus proprium?® The five species in this section are all
components of the genus Astroloba as construed at present.

Haworth's Supplement (1819) contained the genus Haworthia
as previously and, "Apicra. Willd. - Alo@ aliorum™ with "...
perigonius petaloideus c¢ylindricus, limbus regularis patulus,
laciniis brevibus"., He had not seen Willdenow's original description
(loc.cit. p.50) and had misapplied the name Apicra to a new
perfectly valid genus.

This mistake was perpetuated by subsequent authors,
notably Baker and Berger who, while citing the genus as Apicra
+#1lld. distinguished it from Haworthia on the grounds of short
equal spreading perianth segments as opposed to a bilabiate condition.

Mention must here be made of Salm-Dyk's Monograph (1836-
1863) in which he retained the o0ld concept of the genus Aloe, as
he had done previocusly in his Catalogue (1817). The genus was
divided into Grandiflorae and Parviflorae, and the two groups of
the latter "limbo bilabiato" and "limbo regulari™ were equated with
"Haworthia Duval" and "Apicra Haw".

Stearn (1936) proposed the conservation of the generic

name Apicra Haw, suggesting'A. pentagona (Haw) Haw. as a lectotype

on the grounds that: Apicra Willd. (1811) is a synonym of aworthia
Duval (1809). In defining Apicra as a genus with a regular
perianth unlike Haworthia, Haworth was really founding s new genus
for which no altermative name exists". Technically, Haworth cited
the epithet as "Apiera Willd."; as is shown elsewhere the
interpretation of"Apicra pentagona (Haw.)"Hau. is a matter of some
confusion.

It would have been far better to reject the name Apicra
altogether, and substitute a new one. This was eventually done
by Uitewaal (1947), who proposed the new and now accepted name of
Astroloba, (Greek astron = star, lobos = lobe). However, for the

type Uitewsal put forward the same species as had Stesrn, an unwise
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choice, because of the confusion in the application of this
epithet.
Taxonomic History of the diffe®snt Species.

In view of the confusion arising from misinterpretation

of specific diagnoses, accounts of the literature for the
different species are given in some detail.

Species are dealt with individually or in their related
groups. This has resulted in some repetition, but it is felt
that for the sake of clarity, this is necessary.




ASTROLOBA SPIRALIS (L) Uitew. AND THE CONFUSION ARISING OUT OF

" THE INTERPRETATION OF ALOE PENTAGONA (Ait) Haw.

The author has shown that in her opimion the entities
referred to as "gpiralis”, "smutsiana" and "hallii" should be
treated as distinct species. While "spiralis” differs from
"smutsiana" in perianth characters and chromosome number, in
vegetative characters the two are very similar, so that 1t is
often difficult to identify plants of either when they are not
in flower.

"Hallii" has a smooth perianth in common with "gmutsiana"
and striations on the leaf underside which are sometimes Iound
in plants of "smutsiana", However, many plants of "hallii"
have tuberculate or spotted leaves in the field, which has never
been obsaﬁ'éd in field populations of either "hallii" or "spiralis"”,
although under cultivation a few plants of both did develop white
blotches which were not raised. "Hallli" differs further from
"smutsiana™ in the keeled marginate nature of the leaf apices,
never to date observed in the latter.

Although leaf arrangement is not of primary significance,
the spiral angle tends to be lower, 0-10°, in most plants of
"hallii" than in "smutsiana" and “"spiralis" where it is more
variable ranging from 0-500.

Leaf length in field specimens of "hallii" ranges from
2.5 - 4,5 cm., while in field specimens of "smutsiana" and "gpiralis"
leaf length was 1,5 - 3.5 cm, very rarely 4.0 cm. Length~breadth
ratios are 1.72 - 3.14 in plants examined of "hallii"” amnd 1.30 -
2.30, and 1.57 - 2.90 in plants examined of "smutsiana" and
"spiralis" respectively.

No branched inflorescences and omly one peduncle with
unexpanded axillary raceme buds were found in field specimens
of "smutsiana", while branched inflorescences were occasional
and unexpanded axillary raceme buds more frequent in "hallii".

The length of the lowest flowering pedicels was 0.2 - Q.4 cm in
most specimens of "smutsiana" and 0.3 - 0.6 cm in most specimens

of "hallii"



ne herbar agguspecimen

A rovieg of the relevant ¢ ¢ 1lit
that at the time of the publication of Salm-Dyk's monograph
(1836-1863), =1l three species were eultivated in Burope. Such
a review algo shows that extreme confusion existed over the
identity of "hallii"™ and "smutsiana“, and that in all likelihood,
non-flowering material of "smutsiana® snd "gpiralis” was nlso
confused.

In the followins survey, the present author will show
that the epithet "gpirelis", as devised by Linneus, may be
readily applied to field specimens, so that this species may be
referred to =s Astroloba spiralis (I.) Uitew. With regard to
the other %two specles, however, the present author will show
that the nomenclature and applications thereof have been so
confused thst there has been no other cholce but to select two
complately new names for these two, which are asccordingly referred
to as Astroloba hallill Foberts sp. nov. and Astroloba smutsiana
Roberts sp. nove. :

Finally, before embarking upon what must be one of the
most knotty taxonomic problems it was ever any taxonomist's task
to unravel, it must be noted that under cultivation, succulent
rlants often become very turgid, and may look somewhat different
from plants in the field. The development of white blotches on
the leuves of some plantes of A, spiralis and A. smutsiana under
cultivetion has already been mentioned.

It should slso be noted here, apropos of the confusion
over past nomenclsature of zll three, that photographs were seen

of plants from green houses at few and lucerne, labelled as

. "Apicra pentagona”. These most resembled plants of either A.spiralis

tsisna, as did actual leaves sent from the Few plants.

Aloe spiralis, a plant with "sessile® ovate crennate
floiara. the inner segments connivent (and) ovate acuminate five-
ranked inbricate leaves” was the first specles of Astrolobs to be
described, by Ildndeus (1753). Limongst the references cited,
including Lindeus (1737, 1748) snd Van toyen (1740), were two

*Lindeus' use of the word sessile is rather loose. dave for
some plants of A. folicloss sub. =p. robusta Roberts, the
flowers in istroloba are 211 pedicellate.



works with illustrations of the plants described. One was
Commelin's Praeludia (1703) with the poor illustration of a leafy

shoot, the other, Dillenius' Hortus Elthamensis (1732). The
latter has an excellent illustration depicting a plant with five-
farious patent erect imbricate leaves and a spike of flowers,

the perianth tubes of which are rugose on their outer surfaces.
The plant of this illustration is readily associated with plants
collected in the Little Karoco near Oudtshoorn, Calitzdorp and
Ladismith. As befor: mentioned, the identity of the plant of
Commelin's illustration is uncertain.

Linneus' Hortus Upsaliensis (1748) was unobtainable,
but in the Hortus Cliffortianus (1737), he described the plant as
an "Aloe with ovate acuminate leave:, which are imbricate and-
five ranked about the stem ,,. Plant covered with leaves so it
is slmost round. Scape erect rarely branched, flowers sessile,
nearly erect, ovate with small limbs". As references he cited
Commelin, Dillenius and Boerhaave's Index (1720).

Dillenius described the flowers as "..... monopetalous,
tube en*tire, striate rough and crisp ... with six short yellow
segments, the outer three larger, somewhat expanded, the edges
slightly crenate, the inner segments smaller connivent and not
crenate". In the last paragrioph he made the interesting comment
that other of these species were said to be in Holland "differmntia
vero non satis mihi liquet”. e cited one reference, Boerhaave's
Index which give only Commelin's descriptive phrase.

While the word "crena" means a rounded tooth or notch,
in view of Dillenius' use of the word, and the glossary of terms
in the Lichfield edition (1782) of the Systema Vegetabilium, it
seems that by "floribus crenatis" Linneus was referring to the
notched condition of the margins of the perianth lobes and not
the rugosity of the corolla tube described and illustrated by
Dillenius. (In the glossary of the Lichfield edition, the term
"notched" is placed under the section "margin" and its Latin
equivalent is giver as "crenatum: the margin cut into nicks,
without any reference to the extremeties").

Featherly (1954) defines the word crenate as
being "said of a margin with rounded or blunt teeth". While the



perianth lobes of Ast-oloba flowers are often minutely notched,

this is not a prominent character, and it is very surprising
that Linneus should have noted it and not the rugosity of the
perianth tube in his first account of Aloe spiralis, if he had
in fact seen flowering material.

Although Linrfeus' account of Aloe spiralis in the
Species Flantarum of 175% makes no mention of a rugose perianth,
because Dillenius' description of such a flower is cito@, Alce
spiralis .. has to be identified as a plant with a rugose perianth.

There are no extant records of a Linnean specimen of
Aloe spiralis L., and it 1s very possible that when writing the
Species 'lantarum Linneus had not seen flowering material of
the plant he described as A, spiralis, and had simply quoted an
inaccurately made summary of Dillenius' description from the
Hortus Cliffortianus. That Linneus must have seen vegetative
material of what is now called Astroloba seems evident in view
of his earlier references of 1737 and 1748. That these may have
been plants other than A. spiralis is not unlikely.

However, in a note on Aloe spiralis in the Observationes
of his Mantissa (1771), Linneus changed the description from
"sessile flowers" to "spicate muricate flowers". In the same
account the leaves are, for the first time, described with
"tricarinate apices”. In the Lichfield glésaary "marex'd", with
the Latin equivalent "muricatus", is placed in the section "surface"
and is given as "sprinkled with awl-shaped points". Also in the
Observationes, Linneus wrote that the leaf arrangement of Aloe
spiralis was "six farious (not five farious) imbricate".

All Astrolobas have a leaf arrangement in multiples of
five but this error was perpetuated in a number of subsequent
accounts, including Houttyn (1773-1783), and Persoon's edition
of the Systema Vegetabilium (1797), while Gmelin in his edition
of the Systema Natura (1796) described the leaf arrangement as
octofarious and omitted an account of the flower altogether. He
cited an unobtainable reference "Knorr del nat l.t.A.6". Thunberg
(1785-1794)writing of Alce spiralis did not include an account of

* Presumably Knorr, G.W. (1766-67). Deliciae Naturae Selectae
etc. (2nd ed. 1778).
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the flower and also described the leaves as "imbricate octofariis”.
The Lichfield edition of the Systema Vegetablilium included a
description of the flowers as in the Mantissa but omitted any
account of leaf arrangement. :

Mention must be made of the account of Aloe spiralis
in the eighth edition of Millers Garden Dictionary (1768) in

which was noted a much larger "seminal variety"” with thicker
leaves and longer pedicels raised from seed", The only references
cited were Linneus (1753) and Commelin (1703). There was no
account of the floral morphology apart from Linneus' epithet "oval
crenated flowers”.

In 1789 appeared the first edition of the Hortus
Kewensis by William Aiton. Apart from listing two new varieties
of Aloe spiralis based on leaf arrangement : « imbricata

"~ "imbricated spiral Alce" and B pentagona "S-gided spiral aloe”,

he added nothing to supplement previous descriptions, only noting
that the species flowered in June and July and was cultivated in
1732 by James Sherard. As references, apart from the Species
Plantarum®, Aiton cited Thunberg (1785) quoting "foliis octofarius
ovatia"” and Dillenius (1732), making no mention of a rugose
perianth. As has been shown, the leaf arrangement in A, spiralis
varies from a spiral angle of 0o to one of 50°, so that on grounds
of the description alone, « imbricata and P pentagona cannot be
recognised as valid varieties. To the best of the authér's
knowledge, there are no known herbarium specimens or drawings of
specimens of these two varieties.

Both Aiton's new varieties were included in Willdenow's
edition of the Species Plantarum (1799). Here epithets for Alce
spiralis from all available literature were listed.

The grouping of the references listed is of significance
and for this reason they are given below in full:-

* The Edition of the Species Flantarum cited by Aiton is a later
one as he refers to p. 459. The author has seen no edition of
the Species !lantarum other than the first but since the second
Holmiae 1762-63) and third (Vindobonae 1764) editions were
published before the Mantissa and Observationes (1771) it has
been assumed that the description of Aloe spiralis in the edition
cited by Aiton is unchanged.



"16. ALOE Spiralis.

A, sub caulescens, foliis imbricatis octofariis
ovatis, floribus racemosis recurvis.
Thunb., Diss. n. 14, Thunb. prod 61,

A, floribus spicatis ovatis muricatis crenatis :
segmentis interioribus conniventibus, Mill. dict. n.
12.Knorr del. 1. tab. A.6.

«imbricata foliis spiraliter imbricatis. Ait. Kew. 1
Pe &71

A, foliis caulinis sexfariis ovatis mucronatis.
Syst. Veg. 278*.

A, foliis ovatis acuminatis cauliniis quinquefariam
imbricatis.

Hort. Cliff. 132.Hort. Ups. 87. Roy lugdb. 23.

A. africana erecta rotunda folio parvo et in

acumen acutissimum exeunte. Dill. elth, 16 t 13 f.
14, Comm. prasl. 83 t 32.

Eentggona foliis imbricatis. Alt, l.c, Houttyn
P N, .'Syst.G. P.344,

Spiral fOrmige Aloe W,

Habitat in Africae campestribus,

Folia ovatd subulata, mucronato-spinosa, apice
tricarinata, sexfariam imbricata. Mant. 368,"

Taken at its face value, one must assume that the term
"muricatis" applies to the perianth of the species as a whole,
as the flowers of the type are listed as "ovatis muricatis
crenatis”", while the Hortus Elthamensis (l.c.) is quoted for
var imbricata, and the Mantissa (l.c.) for var pentagona, both
references alluding to muricate flowers. In the Houttyn
reference (l.c.) only the colour of the flowers, and not their
texture or shape is described.

The edition of Miller's Dictionary cited by Willdenow
must be later than the Eighth edition which makes no mention of

*Presumably this refers to J.A. Murray's Edition of 1774.



a muricate flower for Aloe spiralis*®. A glance at the leaf

arrangement in the references cited by Willienow shows the terﬁs
octofarious, sexfarious, quinquefarious and spirally imbricate.
Houttyn (l.c.) quoting Linneus in the Mantissa, described the
leaves of Aloe spiralis as being in "sechs Relhen am Stengel”

while the reference is here placed under A pentagona after the
phrase "foliis quinquefariam imbricatis"l The whole account and
citation of references is thoroughly contradictory and in no

way clarifies the position regarding the identification of the

two varieties, or Justifies their recognition.

The next illustrated account of Aloe ‘spiralis appeared
in the ''lantes Orasses of De Candolle (1799) where the leaves
are described as "imbricate octofariis"™, and the perianth tube
as "transversely rugose on the outside". The drawing is poor
and the perianth not well shown, but the specimen may also be
readily associated with specimens collected in the Little Karoo,
both in character and size. De Candolle cited the specimen as
"Aloe spiralis imdbricata. Ait. Kew. 1. p.471. n. 12 var.  *
but made no mention at all of var 2 pentagona nor did he
describe it elsewhere. Amongst other references included by
De Candolle were Lamarck 1783: "Aloes cylindrique” var ol **

(where the leaves were described as having "somewhat reddish

* The Catalogues of the libraries at Kew and the British Museum
of natural history give the following publications of the
Gardners Dictionary after 1768.

1771 The Abridgement of the Gardners dictionary ... Sixth
Edition, London (B.M. & Kew)

1785 Dictionnaire des Jardiniers ... traduit de 1'anglais,
etc. Faris, 8 vols. (Kew)

1790 Supplement ... par M. de Chazelles, Paris (Metz), 2
vols. (Kew).

1794 ?he ?ardnors Dictionary Ed. 7 revised and altered Dublin
Kew

1807 The Gardners' and Botanists' Dictionary by T. Martyn.
London 1807. 2 vols. (B.M. & Kew)

Cnly the 1768 Edition, listed as the Eighth edition has been
seen by the present author.

** Var £~ is now a species of Haworthia.
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apices" but an account of the nature of the perianth was omitted); and
"Aloe perfoliata non spinosa". Wein. Phyt. Icon. 72 (1737-1745)

next to which is De Candol¥'s comment : "b. pessime”; and Millers
Dictionary.

Haworth (1804) raised Aiton's two varieties to specific
level and, contrary to Article 52 of the present day International
Rules, gave the name spiralis to a completely new species.

Aloe imbricata (Ait.) Haw. was described "with multi-
farious somewhat erect smooth unspotted leaves and a straight
stem ... A, spiralis ® imbricata Willd. Sp. Pl. 2 : 191, Ait.
Kew 1 : 471, Aloe africana erecta rotunda Commel. Prasl. t 32,
Dill. Elth. t 13.f.14; Aloe spiralis Plantes Crasses : 55".

Aloe pentagona (Ait,) Haw. was described "with five-
farious patent smooth green leaves below occasiocnally spotted,
stem a little strgight very rarely sub twisted ... A. spiralis

¢ pentagona Willd. Sp. Pl. 2 : 191, Ait. Kew. 1 : 471."

The name Aloe spiralis Haw. non L. was then given to
what Haworth considered to be a totally new species: "With
spirally quinquefarious, patent-smooth green leaves, below
obscurely spotted; "... the plant so much twisted so as to make
the ... leaves seem multifarious”. He commented : "it is very
much like Aloe pentagona but somewhat larger"”.

It is the nature of the leaf arrangement, and the
spotting on the leaf undersurfaces that has been used to

distinguish these three species, not the floral characters, of
which there is no mention.

This is the first account in which the term "obsolete
maculatis” is used to describe the upper portion of the leaf
undersurface. The term maculate implies merely a spotting or
blotching and does not indicate that these spots or blotc'es
were slightly raised. As mentioned, occasional plants of A,
spiralis L. and A, smutsiana sp. nov. have been observed, under
cultivation, but not as yet in the field, to develop small white
blotches on the leaf undersurface and these have so far never

become raised or tuberculate.
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willdenow's account (1799 of Aloce spiralis and its
two varieties implied that all had crenate perianths, and one
is compelled, at this stage, to assume that Hawﬁrth followed
4illdenow's interpretation, although he 4id cite Dillanius (1732),
the only reference mentioning a rugose perianth, under Alge imbricata.
Thus Aloe imbricata (Ait.) Hawe. may be regarded as = synonym of
Aloe spiralis L. (in the original sense), and therefore superfluous,
while at this stage, na (Ait.) Haw. appears to differ
from A. imdbricata (iit.) Haw. only in insignificant characters.
The name Aloe spiralis faw. is, by modern rules, invalid, but

the species might, on account of size and maculate leaves, be
identified as a specimen of A, hallli, however there 1z no
definite proof of thia.

The first illustration of a plant under the name
"Aloe pentagons /‘iton" appeared in Jacquin's Fragmenta (1809).
Apart from citation of suthors, no references are given. The
specimen described sz Aloe pentagona is shown with a brenched
inflorescence, the flowers of which have a smooth perianth, with
creany yellow sureading lobes, (the epithet "flavescentibus" is
used in describing these). The leaves are "imbricate in five
series, spreading ... broadly lanceolate, acuminate, pointed,
rigid, thick, fleshy, entire ... smooth ..." and about 3.5 em. in
length. There is no mention of any spots on the leaf undersurface
ap given in faworth's description of this species. The
associntion of this specimen with plants collected in the field
is open to considerable doubt. It could be identified either as
a very lerge plant of A. smuteisna sp. nov. or s non-tuberculate
form of A. hallii sp. nov. The inflorescence (here described
as single or branched) is more [reguently brenched in A. ballii
than in A, ssutsiana, but in the former species there sre always,
on any one plant, lesves with fine vein lines towards the apex
of the leaf undersurface, and this 18 not mentioned in this text.
Lines are shown on the lesaf undersurface im the illustration,
dbut these appesr to be simply lines of shading. The leaf apex
iteelf is "keeled marginate” in A. hallii end "true marginate”
in A, smutsiana. The drswing is insufficiently clesr to show




the leaf apex in any great detail. The suggestion, that 1t is
more rrobsbly a poor illustration of = specimen of A. hallii is
mede with considerable hesitztion, this heing supported by the

yellow tinge to the perianth lobes.

Aloe spiralis L. is also described by Jacquin, snd
hare, because of the rugose nature of the perianth, there can be
no doubt as to the identification of the specimen in the
illustration. The leaves are given as "densely imbricate ...
in no order ... lanceolate acuminate ... smooth, dark green",
and sbout 3.5 cm. long. The inflorescence 1s described as niﬂglo
or branched, the serianth lobes "fl:.vescens"”, although the yellow
bhere is a much deeper colour then in the illustration of Aloe
pentagona.

In Willdenow's Bemerkungen (1811), were included Apicra
imbricata: (Aloe imbricata feworth (1804); Aloe spiralis willd.
(1799, 1809); De Candolle (1799); Jacquin (1809); Aloe africana

: erecta rotunda, etc., Commelinus (1703) and Dillenius (1732);
Apicra spirelis : (Aloe spiralis Haworth (1804) and “pecies
Flantarum ed. 2 (1762-63), and Aplcra pentagona (Aloe pentagona
Haworth (1804), Jacquin (1809) and Willdenow (1799)).
Apart from Apicra imbricata ("corollis transversin
TOEOEAE" ) Vnare mre hoEETeT , BH Tiore)l AsmeshigMiona.  "ue
descriptions of leaf arrangement and leaf charscter are siniiar
to those of Haworth (1804) save for = few additions in Apicra
spiralis : "foliis ... ovatis, apice trigonis®.

Below the description of Apicra spiralis, Willdenow
noted that according to Hsworth, this was the true Aloe spiralis
of Linneus which he had never found under cultivation, and that
it looked very much like Apiera pentagona but the stem was more
twisted, the leaves broader and often in straight rows. It

should be noted thot in this work, Willdenow cited Cpecies
Flantarom =d. 2 a8 = reistence lor M.

Berol. V" (Willdenow YNo. 6794 Mus. Bot. Berol) was available.
| The inflorescence is branched, the corolla tubes smooth and the

leaves have a few tubercles on their undersurface. “illdenow's

A photograph of = herbarium specimen with inflorescence:

350.

"Apicra pentagona ... ¥illd. Vag. (1811) ... p.273 Hort. Bot.(Su'ﬂm“)



the leaf apex in any great detail. The suggestion, that it is

more probably a poor illustration of a specimen of A. hallii is
made with considerable hesitation, this being supported by the
yellow tinge to the perianth lobes.

Aloe spiralis L. is also described by Jacquin, and
bere, becsuse of the rugose nature of the perianth, there can be
no doubt azs to the identification of the specimen in the
illustration. The leaves are given as "densely imbricate ...
in no order ... lanceolate szcuminate <.. smooth, dark green",
and sbout 3.5 cm. long. The inflorescence is descridbed as aiﬁsle
or branched, the erianth lobes "fl:vescens", although the yellow
here is a much deeper colour than in the illustration of Aloce
pentagona.

In Willdenow's Hemerkungen (1811), were included Apicra
imbricata: (Aloe imbricata Heworth (1808); Aloe spiralis willd.
(1799, 1809); De Candolle (1799); Jacquin (1809); Aloe africana
erecta rotunda, etc., Commelinus (1703) and Dillenius (1732);
Apicra spiralis : (Aloe spiralis Haworth (1804) and “pecies
Flsntarum ed. 2 (1762-63), and Apicra pentagona (Aloe pentagona
Taworth (1204), Jacquin (1809) and Villdenow (1799)).

Apart from Apicra imbricata ("corollis transversim
rugosis”) there are hovever, no floral descriptions. The
descriptions of leaf arrangement and leaf ch:iracter are similar
to those of Haworth (1804) save for a few edditions in Apicra
gpiralis : "foliis ... ovatis, apice trigonis”.

Below the deseription of Apicra spiralis, Willdenow
noted that according to lHaworth, this was the true Aloe spiralis
of Linneus which he had never found under cultivation, and that
it looked very much like Apicra pentagona but the stem was more
twisted, the leaves broader and often in straight rows. It
should be noted that in this work, Willdenow cited Tpecies
Plantarum ed. 2 as = reference for Apicra spiralis.

A photograph of 2 herbarium specimen with inflorescence:
"Apicra pentagona ... 7i11d. Mag. (1811) ... p.273 Hort. Bot.(Suﬂm’-")
Berol. W" (Willdenow !lo. 6794 Mus. Bot. Berol) was available.

The inflorescence is branched, the ;orolln tubes smooth and the

leaves have a few tubercles on their undersurface. willdenow's
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Leafy shoot of A. hallii (XB . A few white maculae visible on some
of the leaves, keeled marginate apices visible in apical leaves.

The leaves will dry with the darker bundle cap lines forming
prominent ridges.

Leafy shoot of the herbarium specimen "Apicra pentagona" Willdenow
No. 6794 from the Botanical Museum Berlin. Keeled marginate apices
visible in some leaves, leaves have dried with the bundle cap lines
forming a series of longitudinal ridges, and a few tubercles are
present which roughly correspond to the bundle cap ridges. (X 13).

PLATE 33,



description of 1811, however, did not describe the spots on the

undersurface of the leaf as raised, which they ar- in this
herbarium specimen. The tubercles and the size and nature of
the leaf apices make this plant readily identifiable with plants
collected near Koup and in the Northern foothills of the
Swartberg, and described by the author as A. hallii sp. nov.

In the same year the second edition of the Hortus
Kewensis, edited by W.T. Aiton, was published. Here Aloe
spiralis "corollis transversim rugosis subsessilibus", (Aloe
spiralis Decandolle (1799), Aloe spiralis « imbricata Willdenow
(1799) and Millers' Garden Dictionary Edition 1, are cited as

references), and Aloe pentagona "folius quinguefariam ...
laeviusculis, corollis pedunculatis non rugosis", (with Aloe
pentagona Haworth (1804), and Aloce spiralis #2 pentagoﬁn
Willdenow (1799) listed as references) are described. According
to this edition both species were cultivated in 1731 by Mr.
Phillip Miller (cf the historic note in the first edition of

the Hortus Kewensis (1789)).

Also in 1811, Ker published an illustrated account of
Aloe pentagona in the Botanical magazine. As references Haworth
(1804) and A. spiralis # pentagona Aiton (1789) and Willdenow
(1799) "exclusa passim var X " were cited. Xer was the first
author to write "We have been induced to consider the present
plant as specifically distinct from Aloe spiralis not so much
by the difference in the arrangement and expansion of the leaves,
as by the total absence of the transverse wrinkles, so remafkdble
in the corolla of the latter”. The specimen depicted had been
sent to Kew by Haworth.

The leaves are described as "ovate-acuminate ... dark
green, smooth or with very minute raised points (elevato-
punctulatis) ... with the topmost ones smaller and now marked
below with a few white tubercles not particularly raised (parum
salientibus)”. _

The Lichfield edition(1782) gives "punctatum" as meaning
"gpinkled with hollow points", Featherly (1954) as "marked
with dots, depressions or translucent glands" so the phrase

"alevato-punctulatis" is somewhat confusing. All leaves of
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species of Astroloba do in fact have extremely minute depressions
over the leaf above the stomatal apertures, but what Ker was
describing is not quite clear. It is interesting that in the
plant described, it is only the topmost leaves that are maculate.
The inflorescence is described as branched, and from
the drawing, the lowest fertile bract is in length about 0.4 cm
and the lowest pedicel about 0.8 em. The perianth is described
as "columnar-tubulos=", and the flowers in the illustration are
larger and less constricted at the throat than those in the Jacguin
work.
The leaf apices are poorly shown, and the leaves are
very turgid so that the lower ones lie horiszontal, but, apart
from this and the loﬁg pedicels, it seems best to associate this
plant with plants collected in the Ladismith-Barrydale Karoo, and
in the Northern foothills of the Swartbbrg, and described as
A, smutsiana sp. nov. The fact that only the upper leaves of the
plant are spotted, the size of the inflorescence in the illustration
and the cream lobes of the flowers are the grounds for this
tentative association.
Haworth, in his Synopsis (1812) under the generic name
Havorthia Duval included H, spiralis, H., pentagona and H. imbricata
and added a fourth new species Haworthia spirella, "... with

leaves spirally five farious, patent, lanceoclate-acuminate, smooth
palely green, somewhat bicarinate (subbicarinulatis) towards the
apex; below apically with the slight keels sparsely spotted, the
margins a little rough ... This is very similar to the preceding
(H. spiralis) but is three times smaller, with narrower bicarinate
leaves, the little keels with spots regularly marked”. From
this description, it is impossible to associate H. spirella with
field specimens - it could be a small plant of either A. hallii

or A. smutsiana.

This appears to be the first account in which the term
"keel" is used in a description of the shape of the 1eqr towards
the apex in cross section. Previously the matter was omitted,
or the leaves were described as plane on the upper face, convex

below; or the apex was described as being triangular, or
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tricarinnate (Linneus 1771). For the other three species apart
from "foliils ... apecem versus carina semilaterali”* for H,
spiralis, the descriptions are similar to those in his "New
Arrangement" (1804). Below the description of H. pentagona is
the rather obscure observation that "for twenty five years this
plant with me has never become spiral but constantly produced its
imbricated leaves in five rows. Nevertheless I have seen one
plant which seems the same (and larger than spirella) that did
produce them somewhat spirally ... From imbricata this and the
two preceding species will be considered abundantly distinct;
except indeed by such Botanists as gtill prefer to reduce sections
into species, instead of grouping species into sections".

This time, Haworth described the flowers of H., imbricata
as "Corollis rugosis" and commented : "Spiralis is a name now
hardly tenable for a plant which has nothing spiral about it,
and which moreover Linneus seems to have so named, from having
confounded it with at least one or more, which might be spiral.
The first edition of Hortus Kewensis divided these by the sub-
specific names of imbricata and spiralis**and, as it is the
practice of Botanists, when named varieties are elevated fo the
rank of species, to adopt their sub-specific names for specific
ones; I have followed this rule ... I had also another plant ...
for the name spiralis ... which may have been the very ome Linneus
had in view when he formed the name gpiralis, or if not it, he may
have had spirella or perhaps both : for his knowledge of these
plants at that time, (unless he had seen their smooth flowers),
would hardly have prompted him to make even varieties of them.

Be this as it may, I have called the large spiral spegies spiralis;
and have continued it".

This is the first mention of the nature of the perianth

of H. spiralis and H, spirella sensu Haworth. It is strange

that, despite the illustration in the Botanical Magazine,
Haworth did not comment on the flowers of H. pentagona.

* Cf keeled marginate apex of A, hallii?
** 1t seems that spiralis is a misprint and should read pentagona.



As a point of interest the dates of introduction into
and flowering months under cultivetion as given by Haworth sre
listed : for H iralis, before 1790, Aug. Sept.y for H, spirellsa,

before 1808, iuge.; and for H., pentagona and H. imbricata 1731,
June. July. (Cee fig. 17 for a comparison of flowering times in

A, hallii, A, smutsiana and A, spiralis sensu the present author).

In 1812, the Dotanical Magazine contained a well
illustrated sccount of Aloe spiralis L. teaken from a plant from
Haworth's green house, with the observation that it flowered in
August, but not =2 readily as Aloe pentagona.

In his Supplementum (1819) Haworth, now using the
generic name "Apicrs Willd.", divided Apicra pentagona into two
varieties, X with the leaves always five farious and £ torta,
with the leaves "most often strongly spirally five farious”.

He obderved that var £ flourished at Few but not var £ =" the
leaves of # are certalnly diverse in shape and colour and also
in substance. Perhaps a distinct (propria) species. Both
varieties differ sufficiently from H, spiralis nobis which is
twice as large or more and H. spirella ncbis which is twice as
small and distinet. B2 , is described from memory only but
immediately after being seen,"

Meanwhile Haworth had been in correspondence with
Prince Salm-Dyk who, in his catalogue (1817), included Aloe

imbricata Haw, Aloe spirells iaw. aend Aloe pentagona with
variety 2 s8pirslis (Haw) Salme-Dyk, all of which he had growing

in his garden.

In 1821, Haworth included a note on Apicra pentagona in
the .dditamenta of his Revisiones, in which he de-cribed a
var 2 torulosa of this species : "A, (spongy-flowered pen-agonal)
with sub-quinquefarious pale smooth green leaves, below sparsely
spotted; the corolla with spongy torulose angles”. Since he
had alresdy described var £ torta in the Supplementum (1819)
this was probably intended to be var J’ e The plant in
question was sent to him by Calm-Dyk earlier in the year.

The original Latin word "torus" meant a "protuberance”
or "bulge", and why_Hawérth considered this a variety of A. pentagona
is a mystery, since he commented that he had only heard of or seen

a spongy corolla in A, imbricata and Aletride farinosa L, the



perianth of his "Apicra pentagona Nob. l.c. (Aloe pentagona

Bot. Magas. 1338)" being smooth. Iccording to him, this
variety torulosa differed from A, imbricatea in size and length.
It is possible that var torulosa could have been a specimen of
A, spiralis L.which Haworth identified as a variety of

A, pentagona on account of its leaf arrangement, or it may
posaibly have been a hybrid between A, spiralis and some other
species.

One feels that Hdaworth, although a prolific writer on
the Aloinae, did not really grasp the fact that there might be
variation of vegetative characters within a single specles, and
in the Astrolodba group at any rate, he was not a good Jjudge of
the characters delimiting the diflerent species.

Sprengel (1825) included "Aloe ;?bricaga Hawa" o
(citing as a reference "A spiralis Cand.") and "A. spiralis”
(citing as a reference "A, pentagona Jacque. Haw., spirella lLaw.")

The description of the former is similar to that of Haworthj
the latter is deccribed as "Caulescent, tortuous with five-
farious patent spiral smooth leasves; below occasionally sprotted".
Jas this species intended to be the same as the spiralis of
Haworth?

The Schultz's (1829) listed Aloe imbricata lawe.s
Aloe guinqueangularis which they raised to specific level from
Haworth's Apicra pentagona /2 torulosa of 18213 A, spirella Haw,;
A, spiralis Haw. and A, pentagona liaw, By modern rules of
nomenclature, if a variety is raised to specific level, then
the varietal name is adopted as a specific one if not slready
in use in a particular genus. Alce guingqueangularis Schultes
should therefore be referred to as Aloe torulosa (fHaw.) Schultes.

Below the account of A, spiralis they mentioned that
Salm-Dyk had a specimen named A. spiralis’, sent by Haworth "a
pentagons nonnisi foliis magis spiralibus diversum"; while
below the description of A, pentagona is the comment :
"Jacquini planta haud ita paucis ab 1llz in Bot. lag. abludere
videtur.", the leaves of the former being lanceolate, scuminate
and smooth un their under surface, while those of the latter were
ovate scuminate, the under surfoces of the upper ones having a
few whitish tubercles.




They quoted Salm-Dyk as saying of A. spirella :
Lt P . corolla'haxagona ¢ylindrica, angulis laevibus. Folia

longiora magisque, quam in imbricata; hanc inter et pentagona
media ..."

Salm-Dyk's Monograph (1836-1863) contained illustrated
accounts of Aloe imbricata Haw., A. spirella Haw., A. spirellap

quingueangularis nob., A. pentagona Haw., and A, spiralis Haw.
Although Salm-Dyk corresponded with Haworth, there is no

evidence that he obtained any of these plants from Haworth.

Aloe imbricata is described with "perianthium ...
verruculatum, verrucis sponglosis albis ad angulos crenulato-
confluentibus validis, ... laciniae ... flavidae ..." Here
"erenulato-rugosis" appears to apply to the outer surface of
the perianth tube rather than the margins of the lobes.
Salm~-Dyk made the observation: "Linnaei Al. spiralis, cujus
flores crenatos dicit, absque dubio huc referenda est",

Aloe spirella is now described with "perianthium ....
ad angulos albidum, spogiose sub torulosum, lasviusculum nec
rugosum ... laciniase ... alboviridulae®. The tissue on either
side of the midridb of the three outer tepals of the perianth
tube is sometimes very slightly inflated in A. rugosa, but
only in A. spiralis L and A. herrei Uitew. is this very marked

and rugose. The illustration of the flower of A. spirella in
the Monograph does not show a spongy perianth at all and the lobes,
which are always a bright yellow in A. spiralis, are here described

as a whitish green. Indeed, from the illustration the specimen
appears most to approximate A. smutsiana. An observation follows
the description to the effect that this species differs from its
allies in its lower stature, and smaller, crowded, very patent
multifarious leaves, and that the perianth tube, "oculo amarto”,
appears sub torulose at the anglesi "sed non est rugosis aut
crenulatus, ut in A. imbricats”.

The illustration of A. spirella 2 guing-ueansglaria
Nob. (which Salm-Dyk considered to be equal to A. pentagona 2
torulosa Haw.) shows a perianth with pale yellow lobes, but which
is definitely rugose despite the note that " ... Flores, perianthium




vee Ut in specie.” Salm-Dyk made the observation that for the

very reason that the angles of the perianth tube were torulose

he considered it to resemble A, spirella and had therefore judged
it to be a variety of this species. It seems likely that the
plant of the illustration is a hybrid, possibly between A, aniralig
and A. smutsiana which could account for the slight degree of .
rugosity of the perianth. Both plants in the illustration have

a few white spots on the under surface, described in the text as
"punctis prominulis albis adspersa”. If the plant described by
Haworth as Apicra pentagona var torulosa was indeed from the

same stock as that of the Salm-Dyk illustration, then its

association with an illustration is established, and its possible
identity deduced.

Technically, Aloe spirella F quingueangularis Salm-Dyk

should in any case be referred to as Alos spirella 2 torulosa
(Haw.) Salm-Dyk, and the Sdultes were the first to use the epithet

"quinqueangularis”,
Below Salm-Dyk's account of A. pentagona (Ait,.) Haw.
is the observation that this species differed from the preceding

species, (A. imbricata, A. spirella and A, spirella £ guingue-
angularis) in the exact "five-fariousness" of the leaves. Var

torta (Haworth, 1819) "... non constans et vegetationes solum
casus est,....” The illustration, save for the tubercles, most

regembles a large very turgid specimen of A. smutsiana.

The description of Aloe spiralis adds nothing to previous
accounts, except that the length of the leaf is given as 5.0 cm,
(approximately), and the flowers are described as "brevissime
pedicellati™, as opposed to "breve pedicellati" or "pedicellati”
for the preceding spociesf Salm-Dyk observed that this plant
first described by Haworth and unknown to other Botanists, was
closest to A. pentagona from which it differed in size and the

spirally twisted ranks of leaves. The illustration shows a
periasnth which is more inflated at the base than the preceding
species and born on a very short pedicel. The leaves are gquite
densely spotted on the under surface, and in the detailed drawing
of the top part of one leaf the artist has painted them in very
approximate longitudinal rows and included a few longitudinal




white lines, but the exact nature of the apex is not clearly

shown. It is indeed difficult to correlate this specimen with
any plants collected in the field.
Kunth (1843), apart from maintaining A. pentagona 2
torta Haw. adopted Oalm-Dyk's treatment of this section of the Aloe.

Baker (1881) recognised Apicra imbricata Haw. as a

synonym of Aloe spiralis L. and reverted to the older, valid name.
Baker described Apicra pentagona Willd. as having

leaves with one or two keels on the under surface and a few

scattered white tubercles, an inflorescence often branching and

a smooth perianth. e listed three varieties of this species,

firstly var spirella, which was smaller than the type with more

deltoid leaves, and incorporated H. spirella Haw. and Aloe spirella
P quinqueangularis Salm-Dyky and next, a new variety, var

Wildenovii Baker which was larger than the type, and incorporated

Aloe spiralis Haw. non. L. There is a misquoted reference here:

"Selm~Dyk, Aloe, Sect. i. fig 3", which should of course read :
" ees fig. 5". Included as the third variety of A. pentagona
was var bullulata, formerly Aloe bullulata Jacq. but this mis-

placement is dealt with elsewvhere. The flowers of the varieties
were not described in this or in his next work on the Aloinae.

As has been shown, there is a good deal of similarity
between the species identified by the present author as A. bullulata
and A. hallii, and also, more superficially between A, halliil

and A. smutsiana. One may reasonably consider that the species

described by Laier as A, pentagona included all three. Apart

from Baker's varicty bullulata, however, one can suggest, only
on grounds of size, which is insufficient evidence, that the
type and var Wildenovii were probably specimens of A, hallii,
and gpirella was probably included in plants of A. smutsiana.

It is of great interest to note that in the introduction
to this Synopsis, Baker mentioned that "a large number of Cape
species have been discovered and imported, mainly by !Ir. Thos.
Cooper of edhill, who travelled through the colony from 1858
to 1862 collecting for the late Mr. Jilson Saunders and the
Royal Horticultural “ociety ... Very few of the Cape species



which have ever been imported have been lost; ..."
In the Flora Capensis (1896-97), Baker enlarged upon

the plants described. Apicra pentagona and its varleties, and

A, spiralis were described from living cultivated plants,
their South African localities being unknown. The leaves of
A. pentagona were now described "with two obscure keels".
There is some discrepancy in the descriptions of pedicels and
fertile bracts for A. spiralis and A. pentagona. In Baker's
Synopsis (1881), both species were described with "lanceolate
~ deltoid bracts and pedicels .4 - .6 cm. long, while in the Flora
Capensis, A. spiralis was described very short pedicels and
ovate lanceolate bracts and A, pentagona with ovate bracts and
pedicels as before!

Baker's key to the species of Apicra in the Flora
Capensis was bnsed entirely on leaf arrangement. An extract
incorporating the above species is given below :=-

"Leaves arranged in five straight or spirally twisted rows:
Leaves lanceolate deltoid e.cescesssecsecssseses (1) pentagona

L L B B N N I N R R T RO BN O BN BRI RN R R R

Leaves multifarious, the'spirals quite obliterated
P.rianth I"I.ISOBO‘ ® 8 009 80T CBPESR SO STOOESTRS e e (2) gEirBliB"

Berger (1908) maintained spirella and Willdenovii as
sub species of A. pentagona, and of the perianth of spirells he

wrote "ad angulos sub torulosus, sed laevis non rugosis". He
described the leaves as being light green, sometimes reddish,
obligquely keeled or sometimes bicarinate on the underside, with
"punctis tuberculisve paucis albidis vix conspicuis irregulariter
adspersa ...", and the inflorescence as simple or branched. Both
A. pentagona and A. spiralis were mentioned as flowering in the
0ld gardens of La Mortela, but no herbarium material of either

was cited.

His key is more comprehensive than Bakers:

* This is actuslly printed "Perianth smooth" but it is an obvious
misprint.




"A Folia dorso = verrucosa vel papillosa.

B Folia dorso epapilloso, saepius inconspicue maculata,
maculis parvis cartilagineis sed haud promimulis. '
a Folia siccatione sulco-striata, nervis elevatis.
Perigonium extus Verrucosull ecescccccsccccscces 5 A. spiralis
Perigonium extus laeve
l. Folia lanceolata deltoideo ecceoveeccesecccee 6 A, pentagon:
l. Folia stricte gquinquefaria, interdum

seriebus leviter tortis.

+ Folio ca 40 mm. long and 15 mm, wide* typica
++ Folia ca 50 mm. long and 20 mm. wide Willdenovi!:

2., Folia spiraliter sub gquinquefaria, ca
25 m. longa I E SN BN R R R E SRR S NN E SR NE R R N aEir.lla

Again the descriptions do not enable one to associate
the varieties with certainty with either A. hallii or A. smutsiana.
Berger restored A. bullulata to specific level. In his
description he describes the leaf apices as "keeled marginate"”,
and below is the comment that this species is well distinct from

"A., pentagona Willd."
| It may well be that the plants Berger described as
"pentagona” were in fact all members of the species described
by the present asuthor as A. smutsiana. He included a poor
illustration of "A. pentagona", which is shown with a few spots
on the leaf undersurface and most resembles a very turgid, rather
large, narrow leaved specimen of A. smutsiana.

The most recent person to write on the genus, Uitewaal,
did not clarify matters. He published an account of the genus
in Succulenta during the years 1936 - 1939, but it was not
possible to obtain the issues in which A. pentagona was described.
His key to the genus is however again based on leaf arrangement

and shape and the relevant portion is given below:

* Berger gave the leaf width as measured at the base.
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"Leaves with the lower side unspotted or with single slightly
raised flecks: -

A. Leaves in 5 straight rows or slightly spiralled.
0 leaves lanceolate deltoid .....cc.ccc0ceeceeee0.+ pentagona
B. Leaves spirally S5 farious or imbricate
o perianth rugose, leaves more or less erect. spiralis
oo perianth smooth (slightly torulose in pentagona |
var spirella) older leaves more or less horizontal.

1) lets 5 - 705 Che 111 diam.

8. leaves lanceoclate deltoid ..... . ceccccscossce ntagona var
Bpir 8

® B 9 8 #2090 e e H BPES S8 S O SR S SIS EPEe e eRae e

In his revision of the nomenclature (1947), Uitewaal
took“Aatroloba pentagona (Haw.) comb. nov. Uitew. syn. Aloe
pentagona Hawf as the type species, a poor choice. Apart from
the wrong citation, as Aiton was the author of the epithet
"pentagona®”, the identity of Aloe pentagona (Ait.) Haw. as has
been shown, is not at all certain. Under A. pentagona, Uitewaal
listed three varieties, var spiralis from Aloe spiralis Haw, and
including Bﬁker's var Wildenovii; var spirella from Haworthia
spirella Haw. and lastly var torulosa from Apicra gentggana;
torulosa Haw.

Jacobsen followed this arrangement in the new edition
of his Handbook of Succulent Plants (1960).

A short summary of the relevant stages in the taxonomic
history of the plants described variously by the epithets
"pentagona" and "spirella" is now given.

The epithet “pentagona" was first used by Aiton (1789)
to describe a variety of A. spiralis L. The grounds for
recognition of this variety were based solely on leaf arrangement,
which in view of the present knowledge of the genus, is a character
which, taken on its own, is certainly not one of sufficient
significance to be used even in the delimitation of varieties.

Willdenow included A. spirelis var pentagona Aiton

in his species Flantarum (1799), and his citation of references




implied that it had a rugose perianth. Haworth (1804) raised

this variety to specific level, citing both Aiton (1789) and
Willdenow (1799) as references. Since he made no mention of
perianth characters, Haworth gave no grounds to Jjustify his
recognition of A. pentagona as a species distinct from Aloe
spiralis L.

The first illustration of a plant described as Aloe
pentagona Haw. appeared in Jacquin's Fragmenta of 1809. The
plant was shown to have a smooth perianth which at once separated
it from A. spiralis L., which Haworth's and Aiton's descriptions
had failed to do, their accounts being based solely on leaf
characters,

The association of the plant of this illustration with
field specimens is open to doubt. It could be a specimen of
what the present author has described as A, smutsiana sp. nov.
or of ‘A, hallii sp. nov., the evidence being slightly more in
favour of the latter.

The next 1llustration of a plant described as Aloe
pentagona appeared in the Botanical Magazine of 1811, and again
the association of this plant with field specimens is open to
doubt, but it avpears to be more probably a specimen of A,
smutsiana.

The earliest known, and probably only herbarium
specimen of a plant described as Aloe pentagona during this
time, comes from Willdenow's collection in the Berlin Museum.
This specimen, Willdenow No. 6794, has all the characteristics
of what the present suthor has described as A. hallii sp. nov.!
In 1811, Willdenow had also included an account of Aloe pentagona
in his "Bemerkungen iiber die Gattung Aloe", which shed no light
on the identity of this species.

SBalm-Dyk's illustration of Aloe pentagona in his
Monograph (1836-1864) appears to be that of a large specimen of
A, smutsiana. Baker (1881 & 1896-97) probably included elements
of both A. smutsiasna and A, hallii in his concept of A. pentagona,
for he listed as a variety of this species, A. bullulata Jacq.
which is somewhat similar to A, hallii.




Berger (1908), on the other hand, appears to have

confined his concept of A. pentagona solely to plants resembling

A, smutsiana.

Thus, apart from the fact that none of the original
descriptions by Aiton (1789) and Haworth(1804), give any
grounds for the recognition of A. pentagona as a species distinct
from A. spiralis I, there would appear to have been some confusion
over the application of the epithet, plants of both A, smutsiana
and A, hallii being referred to as A. pentagona.

In 1812, Haworth described a new species, Haworthia
spirella, and agniﬁ the poor desoription makes association with
field specimens difficult. The first illustration of a plant
described as Aloe spirella Haw. appeared in Salm-Dyk's
Monograph (183%6-1863), at least twenty years later. The plant
in the illustration may be readily identified with A. smutsiana.

Both Baker (l.c.) and Berger (l.c.) reduced Aloe
spirella (Haw.) Salm-Dyk to a variety of A. pentagons.

It is quite obvious that in the past specimens of
A. smutsiana and of A. hallii have been confused.

There are no type herbarium specimens of Aloe pentagona

Hew,., or Haworthia spirella Haw. and no evidence that the plants

described by subsequent suthors in the past as "pentagona" or
"spirella" were the same plants as, or off- shoots,of, the
original specimens described by Alton and Haworth. The similar
facies of all species of the genus could easily result in '
confusion of interpretation of sparse specific epithets.

If the plant described as Aloe pentagona by Haworth
could be definitely assoclated with plants described by the
present author as Astroloba hallii sp. nov., then the grounds for

associating Haworthis spirella Haw. with plants described by

the present author as Astrolcba smutsiana sp. nov. would be

very good, and there would be no need for a new name. However,
it is Just as likely that Haworth's original description of
Aloe pentagona Haw. was applied to a plant of what the present

author has called Astroloba smutsiana.

Because there is no evidemce as to the nature of the




original Aloe pentagona Haw., and because of the subsequent

confusion over the application of this epithet, it is the
strong opinion of the present author that, to avoid further
confusion, the epithet "pentagona" should be abondoned
altogether in the genus Astroloba. Accordingly the specifie
epithet hallii is proposed for plants of Astroloba which
resemble the Willdenow herbarium specimen "Apicra pentagona®.
This name is after Mr. H. Hall of Kirstenbosch who first
brought living plants of this species to the notice of the
present author. (See Plate 33).

If Haworth,on the other hand intended his Aloe
pentagona to apply to plants described by the present author as
A. smutsiana then Aloe pentagona Haw. and Haworthia spirella

Haw. as illustrated by Salm-Dyk are synonomous. Indeed Baker
(l.c.) and Berger (l.c.) reduced Haworth's spirella to a variety
of A. pentagona.

The present author feels most strongly that if the
specific epithet "pentagona" is to be abolished in the genus
Astroloba, then so must the epithet "spirella" be abandoned.
Accordingly the specific epithet smutsiana is proposed for
all plants of Astroloba which resemble Salm-Dyk's illustration
of Aloe spirella (Haw.) Salm-Dyk. This is in honour of

General Smuts, as it was the Smuts Memorial Foundation which
gave the financial assistance necessary for this research.

The identity of the species Haworth described as
Aloe spiralis in 1804 is still open to doubt, the only evidence
as to its identity being that it was “very much like Aloe
pentagona but somewhat larger" and later, (1812), that it was
three times larger than H. spirella. The only illustration of
Aloe spiralis sensu Haw. appeared in Salm-Dyk's Monograph (l.c.).
It 1s difficult to associate the plant in the illustration with
either A. hallii or A. smutsiana.

Baker (l.c.) replaced the incorrect epithet spiralis
Haw. by the epithet "Wildenovii" and reduced this species to a
variety of A. pentagona, and this arrangement was maintained by
Berger (l.c.).




In neither A, hallii nor A. smutsiana is there any
grounds for recognition of sudb specific categor-ies based on

size. Further, since the nature of the original Aloce spiralis
sensu Haw. is open to doubt, it is best to abandon the varietal
epithet "Willdenovii" Baker as well.




ASTROLOBA ASPERA (Haw.) Uitew. AND ASTROLOBA RUGOSA sp. nov. Roberts.

Haworth (1804) in his "New Arrangement of the Genus Aloe"
included in the Division Parviflorae, Section Rigidae, a new
species Aloe aspera, "... with trifarious orbiculate-ovate
acuminate leaves ... below markedly tuberculate ... Cape of Good
Hope. Masson. This species is difficult to culture and will not
long remain alive in Europe”. Aloe aspera, listed.as species

number 27 follows after A. anomala, No. 24, A, viscosa No. 25, and
A tortuosa No. 26, all species described with trifarious leaves.
Aloe foliolosa, described with multifarious leaves is listed as
number 28, while the other members of Astroloba then described with
multifarious or five farious leaves are listed as numbers 20 to

23.

Willdenow (1811) repeated this arrangement when
describing these as spscies of Apiera in his Bemerkungen, and
Aiton (1811) in the second edition of the Hortus Kewensis also
described the leaf arrangement of the plant Aloe aspera as
trifarious.

In his synopsis, Haeworth (1812) referred A. aspersa
to Haworthia, in the Section Caulescentes " ... corolla bilabiate...",
together with other species recognised today as caulescent members
of the genus Haworthia. In this work Haworth gave H. viscosa
the English epithet "smooth triangular®, and H. aspera the
epithet "rough triangular®. All species recognised today as
members of Astroloba with imbricate, five farious or multifarious
leaves were placed in the Section Csulescentes ... "corolla ...
with sub-erect lobes." '

Salm-Dyk (1817) in his Catalogue also listed Aloe
aspera with trifarious leaves amongst species now recognised as
belonging to Haworthia in a separate section from plants now
recognised as members of Astroloba.

As has been shown, no svecies of Astroloba have trifarious
leaves and without question the plant described as A, aspera by
Haworth would today be placed in the genus Haworthis probably

somewhere near H. nigra and H. viscosa, which would appear to be




gimilar in size and hsbit. The flowers of both H. nigra and

H. viscosa are strongly bilabiate.
In 1818 Haworth received from Prince Salm-Dyk a descrip-

tion of an inflorescence purporting to be that of the plant
described as A. aspera. In this illustration the perianth was
shown to be actinomorphic. Obviously the flowers came from a
plant belonging to the genus now called Astroloba.

It is evident that the plant with trifarious leaves
described by Haworth as A. aspera, must have been very similar
in a;pearance to the plant of Salm-Dyk's which produced actino-
morphic flowers.

It is from this that the confusion arose over the
application of the epithet "aspera". Salm-Dyk had either never
seen the plant described as "aspera by Haworth when he listed it
"with trifarious leaves” in his Catslogue, or, he had plants of
both what are now described as rugosa and what Haworth described
as aspera, and had not examined them carefully to see the
differences in leaf arrangement, or he had only plants of rugosa
but again had not paid attention to the leaf arrangement, simply
quoting Haworth's description.

The present author collected a plant near Waterford in
the Eastern Cape, which, apart from its trifarious leafl arrangement,
resembled very closely in vegetative characters plants of

Astroloba rugosa sp. nov. Roberts. The flowers of this specimen

which was identified by Mr. Hall of Kirstenbosch as a form of
Haworthia nigrs (Haw.) Bak. were markedly bilabiate, resembling

those of H, viscosa. (See Plate 34).
As a result of Salm-Dyk's communication, Haworth (1819)

included the plant described as aspera as a species of Apiera in
his Supplementum. He now described the adult leaves as "sub
irregularly spirally trifarious" and included a description of
the flower taken from Salm-Dyk's letter. He mentioned two
varieties, < minor "sent by Van Marum in 1818", and g , "nearly
twice as large ... growing at Kew".

At this stage, presumably, Haworth had not seen the

flowers of these varieties and one must therefore consider them
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Ba ke
HAWORTHIA NIGRA (Haworth) Uitewsal.

Plants from near Waterford.

Below: Leafy shoot (X 1%);
apart from the much darker
green coloration, trifarious
leaf arrangement, and the
slightly denser tuberculation,
superficially, this species

resembles A. rugosa.

Leafy shoot viewed from above
showing trifarious leaf
arrangement.

’

Right: Part of inflorescence

(X 1 approx), the flowers are

strongly bilabiate.
H, nigra was in fact, originally described by Haworth as a species
of Apicra, "intermediate between A. foliolosa and A. asgera:
(Haworth in Phil. Mag. and Jour. Lond. Edin. and Dublin 1824:302
(1824)). The original Aloe aspera Haworth was probably a plant
similar to H. nigra, if not in fact, actually a specimen of it.

N

PLATE 34,
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as varieties of a species of Haworthia, although in his Revisiones,
Haworth (1821) did comment that he did not possess var X , "neque
(nisi parvam) £ , ab. Illust. Pr. de Salm-Dyk". Here he also
suggested that perhaps these two should be considered as separate
species "ob tuberculorum nervorum differentiam”.

In the field, in a single population of Astroloba rugosa,

leaf length may range from 1.5 - 2.5 cm. and there is no Justi-
fication for the recognition of varieties based upon size in this
species, while in H. nigra, size is more variable. If the plant
described as var. # was not a species of Haworthia, it is
posaible that it might have been a specimen of the intergeneric
hybrid, Astroworthia bicarinata (Haw.) Roberts.

Sprengel (1825) and the Schultes (1829) both described
Aloe aspera as having trifarious leaves.

Salm-Dyk (1836-1863) in his Monograph, however, described
the leaves of Aloe aspera Haw as "spirally five ranked, 6-7 lin,
long and wide ... with rough concolorous tubercles". The in-
florescence was described as unbranched, with a "dirty pink"
peduncle, and bracts three times shorter than the pedicels;
the perianth as "obclavate-tubular, terete hexagomnal, psle dirty
pink, with reguler open lobes". He mentioned that the plant was
brought to England by Masson in 1795. However, apart from noting
that Haworth's var. major was unknown to him, Salm-Dyk made no
comment on the discrepancies in his present and all previous accounts
of leaf arrangement.

- All subsequent authors have incorrectly used Haworth's
epithet "aspera" as pertaining to plants with five farious leaf
arrangement and agreeing with Salm-Dyk's description of Aloe aspera.
For this reason the present author proposes that the specific
epithet "rugosa" be used instead and the species be described as
Astroloba rugosa sp. nov. Roberts.

The variety ;5 of "aspera" was included by Baker in
his Synopsis (1881) and in the Flora Capensis, and it is of
interest to examine his account. He described the leaf arrangement

of "Apicra aspera" as multifarious, with the diameter of the

leafy stem 2.5 cm., leaf length and width 1.3 - 1.8 cm. tubercles
concolorous, inflorescence simple and pedicels 0.6 - 0.8 cm. long,
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while "var P major Haw." was described with a leafy stem 5.0 cm.
in diameter, leaf length 2.0 - 2.5 cm, leaf width 1.7 cm,
tubercles concolorous or white, inflorescence occasionally
branched and pedicels 0.3 - 0.4 cm. long. In the Synopsis, he
noted that the perianth in the species had obscurely bilabiate
lobes, while in the Flora Capensis he did not describe the
inflorescence of the variety. These appear to be accounts of
living plants growing at Kew.

The fact that the inflorescence of var. major was
described as occasionally branched suggests that this particular
plant might well have been a small form of the Haworthia margari-
tifera X Astroloba rugosa hybrid.

Berger (1908), described the leaves of "Apicra aspera"
as spirally five ranked, 1.2 - l.4 cm. long and wide, and the
pedicels as 0,5 - 0,7 mm, in length, with noc mention of whether
or not branching occurred in the inflorescence. He commented
that he had not seen "var major"”, and cited as herbarium specimens :
“Springbokkeel” (Drege 8655), and Marloth n. 4216. As mentioned
earlier, the present author found no specimens of A. rugosa beyond
the Montagu-lLadismith-Barrydale karoo and the northern foothills
of the Swartberg. Apaft from a dubious Marloth specimen from
Graaff /leinet, the Drege specimen is the only known record for
A, rugosa beyond this area, if indeed it is a reliable record.

"Astroloba aspera var major" was included in Uitewaal's
revizion of the nomenclature of Haworthia and Apicra (1947), but
no description was given.

Apart from Bakers account of 1881 there is no clue as
to what "var major" might be and, in view of the fact that leaf
length in rugosa varies from 1.5 - 2.5 cm in individual field

populations, there is no course but to sbandon this variety for

Astroloba rugosa.



THE TAXONOMIC HISTORY OF A, BULLULATA (JACQ.) UITEW. AND THE

CONFUSION OVER THE IDENTIFICATION OF T IS SPECIES AND
A. BICARINATA (HAW.) UITEW.

Aloe bullulata was first described by Jacquin in his
Fragmenta (1809). This description, accompanied by an

illustration is one of the more comprehensive and useful type
descriptions of a species in the genus Astroloba.

The plant described by Jacquin was grown from seed sent
from the Cape by "Schollio"*, and flowered in Msy and June. A
summary of Jacquin's description follows.

In the Jjuvenile stages the leaves are five ranked,
becoming imbricate later on, "so th:t below it resembles Aloe

pentagona and above Aloe spiralis”". The stem is about a foot

high, the leaves are rigid and ovate acuminate, the largest

being about 5 cm. long and tubercled on the underside. The

inflorescence is racemose, the flowers "vix bilabiatae", with

a green perianth tube and short ovate patent lobes which are

yellow with a green stripe. In the accompanying illustration,

the leaf apices, while not shown with any clarity as keeled

marginate, are broadly ascuminate, and there are a variable number

of fairly large discrete tubercles on the leaf underside, which

in one leaf in particular, are arranged in rough transverse rows.
There is no doubt about associating this species with

plants collected in the Ceres-Sutherland Karoo and near Matjesfontein.

None of the specimens collected had a leaf length of 5 cm., but

this is a difference which is prob-bly attributable to cultivation.

Willdenow (1811) included the species as Apicra

bullulata in his Semerkungen and it was listed in Salm-Dyk's

catalogue (1817).

Haworth (1819) described Apicra bullulata the "blistered”
Apicra, in his Supplementum, with "spirally five farious imbricate,
ovate acuminate leaves and helow a few dark green tubercles.

He commented that this species had "affinities with Aloe

* Could this be F.A. Scholler (1718-1785) author of Flora
Barbiensis?



spiralis®* nob. Synopsis succ.(1812) in the frequent rough very

hard tubercles of the margins and keels".
In his Supnlementum, Haworth also included a new

species, Apicra bicarinata: "with submultifarious cordate leaves,

very hard and green, bicaerinate; with scattered dark green
raised tubercles below : with margins and keels frequently very
roughly tuberculate”. Thi- deseription was followed by the
comment that this species was very similar to "Apicra aspera”,
but "easily distinguished by being nearly three times as large,
with a more intense colour and very hard irregularly roughly
tuberculate margins and keels".

Although Haworth's species A. aspera has been shown to
have been a specles of faworthia, it was obvicusly very similar
in appearance to the species of Astroloba interprsted by Salm-Dyk
as A. aspera Haw. The only plants in the field, which the
present author has found to fit Haworth's description of "very
similar to A. aspera, but ... nearly three times as large"”, are
plants of the suspected hybrid between A. rugosa and H. margaritifera.

A. bullulata and A. hallii, the other members of the genus with

tuberculate leaves are very different in appearance. It is
unlikely that Haworth would have described either of them as
similar to A. aspera, or, if his A, bicarinata had in fact been
a specimen of A. bullulata Jacg., that he would have failed to
comment on its similarity to this species.

The Sehultes (1829) and Kunth (1843) listed both
bullulata and bicarinata as Aloes. It is of great interest

that Salm-0vk did not include .loe bullulata or A. bicarinata
in his Monograph, although he did mention that Aloe spirella "is
easlly separated from its relatives and especially A. bullulata®.

Baker (188l1) in his Synopsis, described bullulata as

a variety of Aplcra pentagona®’', from which it differed in the

* Haworthia spiralis was described "with patent ovate-acuminate
Teaves .. EeeIeE on one side towards the apex ... below a few
scattered spots". (Synopsis: 97 (1812)).

** Baker described the leaves of "Apicra pentagona (Haw.) willa"
as lanceolate Jeltoid, regularly five farious, 3.2-3.8 cm. long
and 1.3-1.7 cm. broad, bright green, the margins scabrous ..
with a few white tubercles scattﬂre& on the under surface."”
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spirally twisted leaf arrangement and in the frequent tubercles

on the under surface, a poor distinetion. It could be debated
whether or not Baker was in fact describing plants of A, bullulata
Jacqg., but taken at its face wvalue one must assume he was.

As has been shown, there has been considerable confusion
over the identity of "Apicra pentagona", while there is a good
deal of similarity between the species identified as A, bullulata
and A, hallii by the present author. The fact that Baker did
include bullulata in the species "pentagona" may be considered as
further evidence that he was also including plants described by
the present author as A, hallii sp. nov. in this complex. All
his descriptions of "pentagona" and its varieties were evidently
taken from living plants.

Baker also included an account of Apicra bicarinata

Haw. He described the leaves as bikeeled, densely multifarious,
lanceolate deltoid, 2-3 cm. long, about 1.2 cm. wide, with copious
prominent whitish tubercles on the under-surface, which may be in
rough transverse and vertical lines ... "cf. A. aspera the large
variety". He noted a drawing at Kew in 1818 of a specimen sent
by Dr. Madrell and mentioned a plant of A. bicarinata he himself

had seen collected by Cooper in the Orange Free State. One must
doubt the accuracy of this locality. _

In the Flora Capensis (1896), Baker mentioned that his
description was taken from a drawing of Haworth's type made at
Kew in 1818 and that the locality in South Africa was unknown.

To date this painting has not been traced.

Bullulata was again listed as a variety of "A. pentagona"
in the above-mentioned work.

Berger (1908) restored the specific status of what he
considered to be A, bullulata. He described the leaves as
imbricste, open, 3 cm. long and 1.3 cm. wide*,"ovate lanceolate
acute, bright or pale green, below very obligue and acutely
keeled, keel from above margin forming, with a few tubercles a

little raised ... offten brownish towards the margins and keels,

* In his account of"A. pentgﬁona" Berger gives the measurement of
leaf width at the base. e does not indicate where the
measurement of leaf width was taken in any other species
described.



and terminating in a short sub-shsrp mucro". Below is the

observation that the flowers are yellowish "with green lines".

He cited a specimen "S. Cape Marloth n. 4201", and noted that

plants were sent to Kew in 1818 by Dr. MacKrell. He also

mentioned an aguatint of this plant in the herbarium, which the
present author has been unable to trace. Since these plants

were sent to Kew in 1818, it is highly unlikely that they were -

in any way connected with the original plant of A. bullulata described

by Jacquin.

This is the first mention in any description of what
the present author has termed a keeled marginate apex. Below
his account is the comment that this species is well distinet from
"pentagona Will®.", and that the leaves have the keel on the
right side. Obviously Berger did not handle sufficient material
of this genus to appreciate that the side of the leaf on which
the keel is situated may wvary even on one plant.

Berger also included an account of Apicra bicarinata
Haw. where he described the leaves as "ovate deltoid, 2 cm. long
and 1.5 cm. wide, shortly acuminate, bright green ... below
obliquely keeled (or bikeeled?*), with white tubercles on the
under surface arranged roughly in transverse series, towards the
margins and keels denticulate-rough". Below is the note that
this species was brought to Kew in 1818 by Dr. Mackrell, and
that there was a water colour of the plant at Kew.** Berger
mentioned that Marloth had in a letter reported a record for
A. bicarinata from Graaff Reinet. This locality must be viewed
with some doubt. Berger commented that the species had more
affinity with A. bullulata than with A. aspera; and that the

plant in the picture at Kew had unicarinate not bicarinate leaves.
He finally made the most important observation that the "keels ...

gimulate above a false margin".
A rether poor illustration of the plant described as

"bicarinata" accompanies this account, in which the transverse

grouping of the leaf tubercles is not shown, but the leaf apices

* The question mark is Berger's.

** To date untraceable by the present author.



are shown as curving slightly to one side. The species

described by Berger as A. bicarinata, although smaller than
is typical, is obviously alse A. bullulata Jacq. on the ground

of the broad leaves, the keeled marginate apices, the way the
apices curve to one side and the grouping of the tubercles into
transverse bands.

Berger's account of two water colours at Kew of plants
collected in 1818 by Dr. MacKrell, one purporting to be an
illustration of the type of Haworth's A. bicarinata, presents a
problem. Neither of Berger's descriptions of A. bullulata or

A. bicarinata, nor his comments on the water colours, could be

said to apply to a plant resembling A. aspera Haw. but three
times the size. Baker mentions only one water colour at Kew,

that of A. bicarinsta, from which, according to his note in the

Flora Capensis (l.c.), he made his description. He however,
described the leaves as "obscurely bikeeled".

Were there perhaps three paintings at Kew? In his
original description Haworth (1819) apart from noting that the
plant grew at Kew, made no mention of any water colour.

Baker's interpretation of A. bicarinata is problematicsal.

His description and comments could certainly apply to the present
author's interpretation of A. bicarinata Haw., but cannot be so
considered i1f he was in fact referring to one of the water colours
mentioned by Berger, for it seems most reasonable to consider
A, bullulata and A. bicarinata sensu Berger as synonomous with
A. bullulata Jacq.

It does seem unlikely that the plants in the water
colours described by Berger, with unicarinate leaves were the

same as that described by Haworth as A. bicarinata, with two

keels.

Berger also included an account of a new species,
Apicra skinneri, which he obtained from Mr. W. Skinner of Thornton
heath. His description of this species follows : "Leaves densely
spiral ... erect patent, the older patent, 3 - 4 cm long, and 2.0
- 2.3 cm wide, widely ovate deltoid, acute and terminating in a
sub pungent mucro, coriacedus s« bright green, the upper surface



with a few scattered tubercles, more rarely smooth below ...

obliquely keeled or bikeelod, sometimes the second keel simulating
a margin from above, with numerocus subconcolorous or whitish
tubercles, scattered or in transverse or longitudinal series ...
flowers unseen". Below is the comment that this plant has
definite affinities with A. bullulatg, but is robuster, the leaf
wider, more tuberculate and patent. It is o0dd that Berger did
not include an illustration of his new species.

This deseription most closely agrees with plants of the
A. rugosa X H. margaritifera hybrid, where the uvper surfaces of
the leaves are often tuberculate, and the tubercles are far more
numerous than in A. bullulata or A. hallii. The author has
never seen leaves in which the apex is sometimes of the sort
described above, but in most cases, the keel in mature leaves
is very indistinct on account of the degree of tuberculation,
and sometimes the apex is very narrowly acute - acuminate as seen
in specimens from Rietvlei and the collection of Mr. B. Carp.
It seems most reasonable to consider Apicra skinneri Berger as
a synonym of Apicra bicarinata Haw.

Berger's key to these three species and"aspera" is

given below:—

A. Leaves =~ verrucose or papillose on the back.
a) Leaves subrotund, dorsally semiglobose, convex
keeled towards the apex, keel straight ...cc.ccc... A. aspera
b) Leaves greatly deltoid below acutely obliquely
keeled. K- el above often forming a false margin.
A Leaves 30-40 mm. long.
1) Leaves deltoid X 13 mm. wide few
tubercles cscececessccscsvssccsssscescsceces As bullulat
ii) Leaves ovate-deltoid 20-3% mm. wide
numerous tubercles cccccccccssvssscsscssscss A. Bkinneri
ﬁlaayea 20 mm. long, tubercles numerous more

conspicuous, sub irregularly distributed ..... A. bicarine




Marloth (1915) included a short description and an

illustration of a flowering specimen of Apicra bullulata Jacq.
from Verlaten Kloof at the Northern limits of the Ceres Sutherland
Karoo. The shape of the leaf apex, the typiecal tuberculation
pattern and the colour of the flowers are well shown.

Dr. Karl van Poellnitz (1930) described a new species,
Apicra egregia, collected by a Mrs. van der Bijl near Oudtshoorn.
His account is given as follows : "leaves 1.7 cm long, 1.5 cm wide
at the base, strictly five farious or rately sub-spirglly five
ranked, patent erect, ovate deltoid, towards the apex obliguely
curved and a little in-curved, ending in a sharp brownish mucro,
glaucous, dark green ... below obliquely keeled or rarely a little
bikeeled and ornamented with shining green tubereles not regularly
transversely seriate, single or a few congregated together ..."

He commented that this species differed from A. bicarinata

Haw. especially in the glaucous-green leaves, which are very green
below, with fewer tubercles not' ornamented in transverse series.
It is evident that von Poellnitz was comparing his new
specles with the "bicarinata" of Berger's description. Apart
from the size of the loat‘von Poellnitz' rather general.account

might apply to small plants of either A. hallii or A, bullulata.

The fact that the leaves were desc-ibed as ovate deltoid,
obliquely curved and a little in-curved towards the apex might
be considered to correspond more with A. bullulata than with

A. hallii, but on the other hand the colour of the leaves was
described as glaucous, (which in the field at any rate, rarely
applies to A. bullulata), and the tubercles were described as not

being in transverse series, although this latter character is
not always constant in A. bullulata. Von Poellnitz did not

describe the apex as keeled marginate, nor mention the green vein
lines on the under surface of the leaf typical of hallii.
Jacobsen (1935) in the first English edition of his
book on succulent plants included an account of Apicra egregia
in which the leaves were described as "sharply keeled to one side
ses bluish green, often reddish, with a few green longitudinal

* He used the emphatic word "haud"



atripes on the back, margins and keel rough cartilagenous".

The aeccompanying photograph is very indistinct and could be of
a plant of A, smutsiana or of A. hallii, both of which have

characteristic green vein lines. The fact that the leaves were
described as sharply keeled on one side, probably applies more to

A, hallii than A. smutsiana.

An illustrated magazine article of von Poellnitz which
appeared in 1937, clarified the identity of his Apicra egregia.

The photograph of "Apicra egregia von P." is in fact of a plant
readily associated with plants collected in the Ceres Sutherland

Karoo. Apicra egregia von P. is thus a synonym of Apicra

bullulata (Jacq.) Haw. In the photograph, a slight tendensy

for the tubercles to aggregate in transverse series is shown.
In this description of the species, von Poellnitz described the
arrangement of tubercles as "not or scarcely somewhat confluent,
not or scarcely arranged in crosslines”. He quoted Jacobsen's
(1.c.) description of leaves with longitudinal green stripes and
commented : "I do not underatand thist® At least he had not
confused plants of his "egregia"™ with plants of A, hallii.

Uitewaal (1938) in his series of articles on the genu#
Apicra in Succulenta, wrote an account of Apicra bullulata (Jaeq.)
Haw., A. skinneri Berger and A. egregia von Poellnitz. The
specimen he described as A. bullulata came from a private collection,
that he called A. skinnerii was sent from Winton nurseries, S.
Africa under the name "Apicra Neillii", while the plant called
A, egregla was collected by H. Herre from Verlaten Kloof and sent
under the name A, bullulgta.

Needless to say the plant referred to as"A.egregia” by
Uitewaal, of which there is a photograph, is in fact a specimen
of Apicra bullulata (Haw.) Jac. Uitewaal commented that von

Poellnitz had written to him saying that, after visiting Jaccbsen's
succulent collection at Kiel, he felt that his A. egregia was
identical with A. bicarinata Haw, but he had not investigated the
matter further.

There are also photographs of the plants referred to as
bullulata and skinnerii. There is little difference between them,



both resembling plants of the suspected H. margaritifera X

A. rugosa hybrid. Both therefore should be referred toc by the
epithet bicarinata Haw. It is very likely that the plant sent

from Winton nurseries was one of those collected by Hurling and
Neil from 1928-1931 along the Baden road near Montagu. (See
page 300).

It is a reflection of Uitewsal's lack of understanding
of the species of this genus that he should consider the two
plants referred to by him as bullulata and skinneri as two
separate species, and yet dismiss lightly the great difference
between the specimen he called A. bullulata and that illustrated

as such by Jacquin, by saying that Jacquin's drawing was "te
schematisch"!

It is of interest to note Uitewaal's suggestion that
figure 2 of Section One of Salm-Dyk's monograph, which is missing,
was intended to be an illustration of Aloce bullulata.

In his revision of the nomenclature of Apicra, Uitewaal
(1947) listed A. bullulata Jacq., A. skinnerii Berger, A. bicarinata
Haw and A. egregia Poelln. all as species of Astroloba. Apart
from the synonyms Skinneril and egregia, there is little doubt
that his interpretation: of what constituted $he A, bullulata and
A. bicarinata differed from those of the original authors.



ASTROLOBA HERREI UITEW. ARD A. DODSONIANA UITEW.

A new species of Astroloba A. herrel was described by
Uitewaal in (1948), characterised by an ovate corolla in which
the outer tepals are greatly inflated on elther side of the midrib.
Unfortunately it was not possible to obtain the original deseription,
but from a later account with good photographs in Succulenta (1950),
it appears that the original description of the perianth was not
very satisfactory, and Uitewaal does not appear to have mentioned
any similarity between the corolla of this species and that of
A. spiralis (L) Uitew.

The species was described from plants collected by Mr.
H. Herre of Stellenbosch near Uniondale and a collecting number
(Stellenb. No. 5703) is given.

The photographs in the Succulenta account agree well
with specimens found in the field near Uniondale and Prince Albert,
and Astroloba herrei Uitew. is beyond doubt a good species.

In 1950 however, Uitewsal published a new species
Astroloba dodsoniana described from a plant sent from a private
collection in Califormia!l The photographs of the plant and a

drawing of the flower alsoc agree with plants in the populations
of A. herrei found near Uniondale and Prince Albert! Astroloba
dodsoniana Uitew. is unquestionably a synonym of A. herrei Uitew.!

In his account of "A. dodsoniana", Uitewasal does comment that

this "species may be compared with Astroloba herrei Uitew .. from
which however it is easily distinguished by its more erect and

more whitish leaves, which have only very inconspicuocus lines on
the back, and by its light margins and keel". Again this is an
indic tion of lack of comprehension of variation within a species

in this genus.




TAXONOMIC HISTORY OF THEAFOLIOLOSA COMPLEX.

The first member of this complex to be described as
a species was Aloe foliolosa, in 1804 by A.H. Haworth. The
description was made from living plants in his own collection,
which had been sent from the Cape by Francils Masson. He
described Aloe foliolosa as having "multifarious very short,

rounded ovate smooth bfight green horizontal leaves"; and noted
that "This is the least leaved of all Aloes; the leaves are at
the same time the thinnest, the most numerous and the most

crowded”.

Aloe foliolosa was next mentioned in the second edition

of the Hortus Kewensis (1811) with a note to the effect that it
was introduced in 1795 and flowered for most of the summer.
Willdenow (1811) in the same year, transferred the species to the
genus Apicra and described the leaves as "multifarious, patent,

rounded-ovate”.

Also in 1811 an illustrated account of Aloe foliolosa

by Gawlor (Ker) appeared in the Botanical Magazine. The
illustration of the specimen, which was sent by Haworth, includes
an unbranched flowering spike, and agrees well with specimens
collected at various localities aﬁd identified as belonging to
the entity foliolosa recognised by the present author. The
leaves are shown in the illustration to be very patent. Subse-
quently Haworth (1912) transferred A. foliolosa to Duval's new
genus Haworthia in his Synopsis.

Aloce foliolosa was next mentioned by Salm-Dyk (1817)

in his Catalogue and again in his illustrated Monograph (1836-
1863). Here the leaves were described as "very crowded, five
farious densely arranged in a spiral, about 2 cm long and the
same wide in the middle", the base being a little narrower, the
apex acute; the younger leaves erect-patent, the older leaves
very patent, straight, bright green --- very smooth and ghiny",
("nitida"). The excellent illustration agrees well with small
plants collected in the field, and referred by the present author

to sub species folioclosa.



Also in the Monograph, and in the same section

"Foliolosae", appeared an account of a new species, Alce congesta.
The description of leaf arrangement 1s similar to that for A,
foliolosa, but the hhapa is given as being ovate-acute, the

leaves about 3.7 cm. long ¥sesquipollicem") and about 2.3 cm
("pollicem™) wide at the ovate base from which the leaf is
attenuate-acute. Again the leaves are described as dbright

green, very smooth and shiny. It is only in these two descriptions
in his Monograph that Salm-Dyk uses the word "nitida" to describe
the texture of the leaf surface. This agrees with the
observations made by the present au'hor on the nature of the
epidermal cells and how they affect the texture of the leaf.

The illustration agrees well with plants collected
from the marginal karoid areas near Cradock, Adelaide and
Grahamstown. Here, the peduncle is described as unbranched.

Salm-Dyk noted that this plant flowered in September
and October, and was brought to the Berlin Gardens in 1843, At
first it was thought to be a more robust variety of Aloce
foliolosa Haw. "Now however, it is considered quite distinct
on the grounds of less rounded leaves, which are twice as broad,
much longer and more crowded, and especially the wide, recurved
and patent perianth lobes"”.

From the drawings rough measurements for pedicel
lengths are O.4 cm for A. folioclosa and 0.3 cm for A. congesta,
while fertile bract lengths are 0.5 c¢m and 0.7 cm for A. foliolosa
and A. congesta respectively. It is difficult to determine the
number of veins for the lower sterile bracts in the drawings of
A. congesta but this could be one vein in A, foliolosa.

In 1873 a new species, Aloe deltoidea was described by

J.D. Hooker from a plant long cultivated at Kew, with no record

of its introduction. Hooker (1873) wrote: "This singular succulent
belongs to the same section of Aloe with A. foliolosa ...

pentagona ... spirella, imbricata ... spiralis etc. of Haworth ....
It differs from the first-named of these chiefly in size, and in
the leaves not being spirally disposed except on the young shoots,
though I should much doubt this character being of any wvalue".



The diameter of the stem, the first time such a

measurement is used, is given from leaf tip to leaf tip,
(according to the illustration), as two inches. The leaves
are described as most densely five fariously imbricate,
horisontal, deltoid-ovate acuminate about 1.8-2.5 cm long and
deep shining green, gquite smooth and glabrous.

There is no mention of Salm-Dyk's Monograph, and
from the illustration it is difficult to tell whether Hooker's
Aloe deltoidea is similar te Salm-Dyk's Aloe congesta and
therefore to plants from the Cradock-Grahamstown area, or whether
it is similar to the third variety of this complex designated subsp.
robusta by the present author. The peduncle is described as
stout, and from the illustration it would appear that the lower
flowersof the inflorescence are very shortly pedicellate, but it
is impossible to see the number of veins in the bracts.
Measurements taken from the single withered flower with a
vieible pedicel, =ive a pedicel length of 0.2 cm and a fertile
bract length of 0.8 cm.

Of all the specimens referred to by the author as sub
species congesta, only two had leaves 2.5 cm or less in length,
while the great majority of specimens referred to by the authbr
as sub species robusta had basal fertile bracts more than 0.8 cm
long, and all had basal flowering pedicels less than 0.2 cm long.
In view of the fact that the sub species in theAfoliolosa complex

have been determined on grounds of diversity together with
different geographical distribution it is best not to attempt to
assoclate the Aloe deltoidea of Hooker's description definitely

with either var congesta or var robusta.

In 1881, Baker listed all three species, A. deltoidea,
A. congesta and A, foliolosa under Apicra in his synopsis.
Following his description of Apicra deltoidea (Hook. fil.) Baker,

he noted that it had been introduced in about 186 by Cooper® and
cited an herbarium specimen "C.B. Spei in lapidosis montis
Zuurberg Bolus 2687".**

* Thomas Cooper travelled in South Africa between 1859 and 1862.

** In Kew herbarium and seen by the author.



If the plant Bsker described as A. deltoidea is indeed

Hooker's Alce deltoidea, then Alce deltoidea Hooker is a synonym
of Aloe congesta Salm-Dyk. This is the only evidence as to the

identity of Hooker's deltoidea, and it could therefore be
considered simply a specimen of sub species congesta.

Baker's comments on A. congesta and A. foliolosa are

similar to those of previous authors. In 1889, Baker described
a new species, Apicra turgida, near Apicra deltoidea, and introduced
into cultivation in 1872, specimens of which he had seen which had

been collected in the Albany Division by Hutton. There appear
to be no grounds for considering this at all distinct from
A. congesta. There is mention of the pale green upper leaves

"with several indistinct vertical ribs of darker green", presumsbly
these are the vein lines.

In the Flora Capensis {(1896) Baker enlarged on the
locality of the specimen of A. deltoidea (Bolus 2687) giving it
as "Stony places at Hell Poort 2,000 feet", which, as has been
gshown previously, is a locality well known to the present author
for plants agreeing with Salm-Dyk's concept of A. congesta.

There appears to be a misprint in the account of A. congesta where

it says "leaves ... witﬁ spots or tubercles"”. It is certain

that this should read "leaves ... without spots or tubercles".
Baker's key to these three species is very poor and is

given below:-

"Leaves arranged in five straight or spirally twisted rows:
Leaves lanceolate-deltoid .......eececesese. (1) pentagona
Leaves deltoid:

Upper leaves flat on the fac€ ccese-ss00e (2) turgida

Upper leaves concave on the face cc.eocc.. (3) deltoidea
Leaves multifarious, the spirals quite obliterated:

¢sessssvsssescsssnssans

Perianth smooth®

Leaves smooth on back and face:

Leaves de1t0id .ivssssesssavssosvnsssssss (5) fLoliolesa

Leaves lanceolate-deltoid ..c.sveecec.ec.es. (6) congesta

* In the text there is a misprint which reads "Perianth rugose".



As has been seen, leaf arrangement is not of prime

taxonomic importance, and the concavity of the upper faces of
Astroloba leaves depends on turgidity, the greater the water
supply, the fatter the leaves and the flatter the upper face.
As clarified by Baker, none of these species warrant recognition
as separate species.

Berger (1908) considered A. turgida a variety of
Apicra deltoidea (Hook. f.) Bak., which differed from the typical
form on account of the spirally arranged leaves. He created a

second variety for this species, var intermedia, described from

living plants, without locality, sent to him by Marloth, which
he said differed in its smaller size. His key to these is

given below:-

B. Leaves non papillate on the dosal surface, but often faintly
spotted, the spots small and cartilagenous, but not prominent.

a) Dry leaves longitudinally furrowed with
elevated nerves.

Leaves ovate-deltoid e..eccesceesses (7) A. congesta

b) Dry leaves smooth
« Leafy stem 3-5 cm in diam. ce... (8) A. deltoidea

1. Leaves strictly five farious .... A. deltoidea v. typica

11. Leaves more or less spirally
five farious

l. Leafy stem 5 cm in diam ....cc... A, deltoidea v. turgida
2. Leafy stem 3 cm in diam .. ...... A. deltoidea v. intermedia

p Leafy stem graceful 2-2.5 cm in diam .. (9) A. foliolosa.

This key is of interest in that it incorporates an
anatomical character - the prominent bundle caps mentioned
previously, which cause the leaves to dry in a ridged manner.

In the foliolosa complex, as mentioned earlier, prominent heavily
lignified bundle caps are more typical of plants from the western
populations described as sub species robusta by the present
author, than of the more easterly populations of the plants now

described as sub species congesta and foliolosa.



The character of leafy stem diameter is not a good one

as it depends on leaf length, angle of leaf with stem and curvature
of leaf apex. Alto gether the key is highly unsatisfactory and
fails to delimit the components of the foliolosa groug with any
success.

Specimens cited by Berger are of interest - under
A, deltoidea (Hook. fil.) he mentions "Hellpoort (Bolus 2687) (K)"
and "Laingsburg, Matjesfontein (Marloth in 1itt)". The latter
specimens undoubtedly, on account of their locality, belong to
the sub species robusta as construed by the present suthor. For
var turgida he mentioned the same plant as Baker, and the
unknown origin of ver intermedia has already been noted. Again
on the information given, var intermedia Berger cannot be
essociated with certainty with either sud species robusta or
congesta of the foliolosa complex.

Under Apicra foliolosa Berger listed "Karoid slopes
between Zwartkops and Sundays river at 330 - 600 m" .... Drege n
4184 ,,, Herb. Reichb. fil. in Herb. Caes, Pal Vindob"; Marloth
42043 and "Sundayi river Thal. (Marloth in 1itt)". Under congesta
Berger, noted that the plané wag without locality from the Cape.

It would appear that Drege n 4184 is a misquotation
and should read Zeyher 4184. A specimen with this number is in
the Albany Museum and all the evidence on the label points to it
being a Zeyher specimen. The original number “Aloe Harv. 1054"
is crossed out which is typicsl of many Zeyher labels, the writing
is similar and there is an illegible inscription in one corner
which is found on a number of Zeyher labels and could not possibly
be confused with any of Drege's labels. Consultation of Drege's
notes on his travels (1844 p. 129-131) shows that for the
collecting area IV C c, between the Zwartkops and Sundays river,
apparently no Aloces or Apicras were collected. Further evidence
for this specimen being a Zeyher one is found on reference to
Drege's list of the collecting numbers of Zeyher, Ecklon and Drege
(Linnsea 1847). All the Drege numbers listed under Aloe are in
the 8,000's, while tharé are Zeyher numbers "4182 Alce pulchra"
‘and "4187 Aloe rigida”. Although obviocusly not all the




collecting numbers are listed, this is a further indication of

the specimen being a Zeyher one. As a point of interest also

on the herbarium sheet is esnother label identifying it as the

"number quoted by Berger in the Pflanzenreich IV, 38 III, II 120".
The next author to discuss this complex was Ultewaal in

the editions of Succulenta between 1937 and 1939. Unfortunately

his notes on A. deltoidea and A. foliolosa were not available.

In his notes (1939) on Apicra congesta (Salm) Bak he commented
that it was in habit like A. deltoidea (Hook.f) Bak. and
especially var turgida, mentionin: that plants impated by him

under the name A. congesta were identical with A. deltoidea var

turgida, and in his key treats A. turgida and A, deltoidea as

one species. His key is given below:

"A. Plants more or less glaucous.

Plants slender sbout 3 cm in diam, pale bluish leaves

narrow 2 cm long and 1.2 cm broad ....... deltoidea v intermedia
B. Plants more or less a definite green.

Leaves unspotted on the underside or with single very

faintly raised flecks.

A, Leaves in 5 straight rows or very slightly twisted.
00 Teal &8l501d cues avsvanes: senasssses Goltoides Eyp.
B. Leaves spirally twisted or imbricate

oo Perianth smooth, older leaves more or less patent
1) Plants 5-73 cm in diam.
b) Leaves deltoid, sometimes ovate deltoid .cceccccses
deltoidea var turgida (also congesta)

2) Plants sbout 2 cm in dismeter, leaf margins somewhat thickened

LA R B S A B 101101053-

Again this key is unsatisfactory in that it 1s based

on leaf arrangement, leaf colour and size, and the components of



theAfoliolosa group are not successfully separated.

In his revision of the genus (1947), Uitewasl reduced
Apicra deltoidea var turgida (Baker)Berger to Astroloba congesta

(Salm.) Uitew., quoting von Poellnitz's opinion that A. congesta
was a fattened form of A, turgida. Uitewaal still treated
A, deltoidea (Hook.) Uitew. as a separate species on the grounds

of leaf arrangement, although considering it very closely related
to A. congesta. Intermedia was kept as a variety of A, deltoides.

Mention must be made of Jacobsen's Handbook (1960)

where A. congesta, and A. deltoideae with varieties intermedia

and turgida are listed, and "Astroloba turgida (Baker) Jacobs cse.
Cape Province Albany”! Por localities of A, deltoidea he gave
Laingsburg, Matjesfontein, Albany district and Hellpoort. The
photographs are pcor but those of A. deltoidea in figs. 210 and
212 resemble specimens from Hellspoort.

In the 1light of the concepts of the entities in the
foliolosa group as established by the present author, the group
as a whole im treated as a single species, to be called A. foliolosa

Haw. on grounds of priority. This species consists of three
sub species, foliolosa, congesta (Saln—Dyk) Roberts and robusta
sub sp. nov. Roberts. Incorporated in sub sp. congesta are
deltoidea* Hooker(as interpreted by Baker), and turgidas Baker,
while the identity of var intermedla Berger is open to doubt.

For the sake of convenience all the synonyms are listed
above as epithe*s with their original authors, regardless of

their former taxonomie rank.

* Excluding specimens from Laingsburg and Matjesfontein inctuded
in A. deltoidea by Berger and Jacobsen, which belong to subsp.
robusta.




TAXONOMIC ACCOUNT OF THE GENUS ASTROLOBA UITEW

ASTROLOBA Uitewaal in Succulenta 1947 (5): 53 (1947).
In part Haworthia Duval, Pl. Succ. in Hort Alencon.: 7
(1809), including only the species H. spiralis (Linn6aus) Duval.
In part Apicra Willdenow in Ges. Naturf. Fr. Berl. H5312=

167 (1811) including only the species A. imbricata (iiton) Willdenow;
A, spiralis (Haworth) Willdenow; A. pentagona (Aiton)Willdenow;
A, ballulata (Jacquin) Willdenow and A. foliolosa (Haworth)

Willdenow.

Plants caulescent with adventitious roots at the base of
the stem. Stem lengths of up to 50 cm. have been recorded in
plants growing supported in bushes, but leafy shoots growing
unsupported in the open are generally less than 30 cm. in height.

The leaves are basically deltoid in shape with a sheathing
base whieh forms a complete sheath about the stem and is a few mm.
wide at its narrowest part. However, the fleshly base of the
leaf excluding the sheathing portion, is narrower than the leaf
width at 2 point roughly half way along the leaf length, or, in
the case of longer leaves, up to 1.0 ecm. telow the mid length.

The lower side of a fully developed leaf has a keel which
is slightly to one side and extends from the leaf apex for up to
two thirds of the leaf length. Both leaf margins and keel are
tuberculate for up to two thirds of the leaf length from the apex.

The arex is acute acuminate ending in a short mucro. In
some cases the margin of the leaf on the side of the keel loses
its identity as a margin near the leaf apex and the keel then
functions as a margin. Such an apex is referred to as a "keeled
marginate apex", as opposed to a true marginate apex.

The leaves are alternate and spirally arranged, with a
phyllotactic fraction of basically §. In gost cases however,
every sixth leaf is situated above the leaf formed five leaves
before in such a way that the angle of the spiral between the
two is not 720, but a varying oumber of degrees less. This

et et p——— —
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.angle is referred to as the spiral angle. The smaller the apiral

angle, the more five ranked are the leaves, the larger it is, the
more imbricate is the leaf arrangement.

The ventral s:de of the leaf may be tuberculate or smooth
and the bundle caps of the wvascular bundles on the wventral side
sometimes show up as fine striations. The epidermal cells from
the upper part of the leaf have greatly thickened outer walls.

In section the wuter surface of these cells may be very convex,
giving the leaves a matt surface, or almost flat, in which case
the leaves have a glossy sheen.

The inflorescences are axillary and racemose, and may be
branched. The base of the peduncle is flattened and has two thin
marginal wings, up to 1.0 cm. long and O.1 -~ 0.2 cm. wide. Below
the raceme, are a varying number of sterile bracts, and it is in
the axils of these that the axillary racemes arise.

The flowers are pedicellate, rarely sessile, and grise
in the axils of bracts. Sterile and fertile bracts are deltoid
and membraneous, generally with one central vein, aometimes‘with
several.

The perianth is tubular, and straight, about 1.0 cm. in
length. The free lobes are 1.0 - 3.0 cm. long and broad and lie,
when fully open in a more actinomorphic manner than in the genus
Haworthia, where the three anterior lobes tend to group together
curving downwards, and the three posterior lobes tend to curve
upwards resulting in a bilabiate condition.

Each tepal has three central veins, surrounded by more
densely pigmented cells than found in the rest of the tepal. The
veins end in the lobes as an inverted V. In two species, the
tissue on either side of the central veins is greatly inflated.

The fruit is a capsule.

The basic chromosome number is n = 7.

KEY TQ THE SPECIES

l. Outer tepals of perianth tube with a very marked inflation
of tissue on either side of the midrib. '
{e Inflation of the perianth tube very markedly trans-—
versely rugose. (The plants are tetraploid).

' .-.’.-.I..-..-.I.....-....-......‘I-Il...l. sEi-raliB
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B. The inflated tissue of the perianth tube is smooth or

slipghtly undulating, never markedly rugose. (The plants
are diploid).

...ol..‘.....‘..I.......t.......lt.......-.tc-A—. herrei

11. Outer tepals of perianth tube lacking a marked inflation of
tissue on either side of the pe:ianth tube. All species are
diploid.
A, All, or most of the leaves with keeled marginate apices.
1. Leaves with longitudinal striations on the ventral
side of the leaf, the vascular bundle caps lignified
for the entire length of the leaf. (Tubercles or
whitish maculae sometimes present on the lower side
of the leaf). I B el B S g LR
5. Leaves without longitudinal striations on the
ventral side of the leaf, the vascular bundle caps
unlignified at the leaf apex. (Tubercles present on
some or all of the leaves of any one plant;)

....I-......-........-..............A. bullulata

B. All leaves with true marginate apices.
1. Leaves always tuberculateic.cesenssesdh, TUgOSE
2, Leaves never tube culate, occasionally white
flecks present, or one or two elongated slightly
raised concolourous patches on the under surface
of the leaf.

a. Leaves with a matt surfac€eesceccecccss A smutsiana

b Leaves 'Hith a gloﬂﬁy BheeNecsssscvascae A-o foliolosa

éapro}p@gAroliolosg_(Haworth)'Uitewaal

Leaf arrangement five ranked to imbricate, leaves erect to
patent, leaf apices curving upwards to outwards. Leaf apex true
marginate. ;

Leaf colour: Scheeles green, Lettuce green, Fern green,
or sSpinnach green; often with a greyish tinge similar to willow
green in subsp. robustaj; mergins and keels concolorcus, paler or

whitish; more fre uently whitish in subgp. robusta.




Tubercles absent, but small elongated, very slightly
raised concolorous patches occasionally present in some leaves in
subsp. congesta, very rarely subsp. foliolosa; scattered whitish
flecks occasionally otserved on lower surfaces of leaves in subsp.
robusta, aprarently absent in the other two subspecies.

Zpidermal cells with almost flat outer surfaces, which
results in a glossy sheen on the leaves.

Dimensions of leaves and inflorescences vary according to
the subspecies and are given in the accounts of these.

Colour of rerianth: veins of tepals green with a glaucous
or beige tinge, vein endings in lobes of same colour, sSometimes
with a pink tinge, rest of lobe white or cream, never yellow;
tubular part of perianth on either side of midrib greenish white,
or pale creem becoming greener towards tie base.

Dimensions of perianth: length to neck, 5.8 - 9.9 mm.,
usually 6.0 - 9.0 mm; basal diameter of tube, 2.2 - 4.0 mm,
usually 2,5 - 3.0 mm; basal diameter in size varies from upto
0.3 mﬁ. greater than the middle diameter, to 1.6 mﬁ. less than
the middle diameter, usually it is O - 0.5 mm. less in diameter
than the middle of the tube; dimensions of lobes: length of lobes,
l.4 - 3,00 mm, usu:1ly 1.5. - 3.0.long, the inner lobes sometimes

slightly longer, width of outer perianth lobes: 1.2 - 3.0 mm.
usually 1.5 - 2.0 mm; width of inner lobes; 1.5 - 4.0 mm., usually
2.0 - 3.0 mm,

In the open flower, the outer lobes usually curve back
through an angle of 60°, often curving right back to lie parallel
to the perianth tube.

This species differs from the other memberz-of the genus
in the almost flat outer walls of the epidermal cells, resulting in
a leaf with a glossy sheen. Secondary points of difference are the
short pedicels and long bracts of the inflorescence and the broad
lobes of the periag;h. .

The three species are based on geographical distributicn

together with variations in leaf and inflorescence characters.
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Aloe deltoidea Hooker f£il. in Bot. Mag. 99 t.6071 (1873) and

Aloe deltoidea var intermedia Berger in Pflenzenreich 4 (38):120
(1908) are clearly variants of A. foliolosa,but the deseriptions

are insufficiently detailed to ascribe them to any of the described

varieties.

Subsp. foliolosa.
Aloe foliolosa Haworth in Trams. Lin. Soc. Lond. 7 : 7 (1804).
Alton, lort. Kew., i1, 2 : 298 (1811); Ker in Bot. rage 33
t. 1352 (1811); Salm-Dyk, Cat. Rais. :9 (1817), and Monogr.
Aloes : 82 fig. 4 (1836-1863).
Apicra folioclosa (Haworth) Willdenow in Ges. Vaturf. Fr.
Berl. Mag. 5 :274 (1811): Haworth, Supyl. Pl Succ. :64 (1819);
Baker in Jour. Lin. Soc. Lond. 18:218 (1881), and in Flora
Capensis 6 (2) : 331 (1896); Berger in Pflanzenreich 4 (38) : 120 (1908)
Hgworthia foliolosa (Haworth) Haworth, Syn. 'l Suce.:99 (1812).

Astroloba foliolosa (Haworth) Uitewaal in Succulenta 1947
(5) : 54 (1947).

Leaves in five straight ranks to imbricate, spiral angle
usuaiiy 10 -409; leaves patcnt erect to patent; leaf apices
following argle of leaf with stem to curving outwards and downwards
in the caseé of very patent leaves, usually curving outward.

Leaf length: 1.4 - 3.0 cm., usually 1.5 - 2.5 cm.3 width of
leaf at widest part: 0.9 - 2.1 cm. usually 1.0 % 1.5 em.; length-
breadth ratio: 1.02 - 2.12, usually 1.25 or less to 1.75; positi-n:
of widest part of leaf: 0.1 cm. above to 0.4 cm. below mid—leng%h,
usually O - 0.25 cm. below mid-length: rmucro len-th: 0.04 - 0.15 cy.,
usually 0.05 - 0.10 cm.

Numbers of vascular bundles with caps as seen in trans-—

verse section halfway along leaf length, for ventral side: 6.9 -
14.6 per cm., for dorsal side: 3.9 - 8.3 per cm.

ITercentage lignification of bundle caps from ventral side
of leaf seen as above, variable, 0O - 7.

Peduncle length: 9 - 29 em., usually 10 -20 cm.; raceme




length: 6-19 cm., usually 10 - 15 cm.; width of base of peduncle
at its widest part: 0.26 - 0.50 em., usually 0.30 - 0.45 cm.;
width of peduncel below first pedicel; 0,15 - 0.35 cm,, usually
0,15 - 0.30 cm.

Branched inflorescences recorded in & of the specimens
“examined.

Basal sterile bract: length, 0,56 - 1.30 cm., usually
0.6 - 1,0 cm.j width of base, 9,15 - 0.60 cm., usually 0.15 -

0.45 cm.y width half way along length, 0.08 - 0.%6 cm., usually '
0410 - 0.20 cm. |

Veins of bgsal ste:ile bract: bracts with three main
veins to bracts with a single vein, usually bracts wit: one vein
and two laterals which do not extend for the entire length of the
braof.

Basal fertile bract: length, 0.40 - 0,90 cm., usually
0.40 - 0.80 cm,; width of base, 0.18 - 0.45 cm., usually 0.20 -
0.30 cm,; width half way along length, 0.06 - 0.22 cm., usually
less than 0,10 - 0,20 cm.

feina of fertile bracts: from base of raceme, bracts
with one main vein and two laterals which do not extend for the
entire length of the bract to bracts with one vein, usually bracts
with one vein or one mein vein and one basal lateral; from middle
eand top of raceme, bracts with one main vein and one basal lateral,
or with a single vein. .

Flowering pedicels: from base of raceme, 0.09 - 0.38 c¢m.,
usually 0.15 -~ 0.25 em.3; from ﬁiddlo of raceme, 0,08 - 0.32 cm,,
usually 0,10 - 0.20 cm.j fruiting pedicol from base of raceme,
0.14 - 0.37 cm.

DISTRIBUTION :

Living specimens examined by the authort-
CAFE FROVINCE,

Graaff Reinet District: Valley of Desclation W. of Graaff
Reinet, R29, R60; 10 mi. N. of Graaff Reinet on !1iddledburg rcad, R30;

*lost specimens collected by the author are under cultivati-n at
Eirstenbosch.
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Cranmere Farm nr. rearston, 734, 10 mi, 5. pf Fearston on Waterford
road 535. Jansenville Distrlict: Toekomst Ferm nr. .aterford, R104
loekomst Farm nr, Leke !lentz 11363 nr, Lake !lentg village £37: lount
Stewart Hl3, 52a. oteytlerville District: dteytlerville 1l4,%52h.
Uitenhage Distrioct: Wolwefontein, R11; Baroce, 112; Srringbokvlakte
'a.leg. Sens in hort. i‘'bosch,

Hevbarium records:-

CAIL YROVINGE. sp foholoss
Ladismith District: Petween lLadiomith and Laingsburg, N.5. ¥illans

any (BOL)?(;toytlorvillo Distriet: Steytlerville, 1. Paterson 40 ¢
(BCL)3 Uitenhage Distriet: Addo Bushe F.R. Long 1175 (GRA) (IRE),
Kleinpoort, Barker 5100 (NBG); Wolvefontein, s. leg. No. 27628 in

ierb Bol. (BCL). Jansenville Distriot; Waterford, icocks 11997 (IRE).
Graoff Neinet Jistrict: Graaff Reinet, H. Bolus 264 (BCL)TQ Thode
A 621 YNo. 17319 in Nat. Herb., (1HE)3 F. Prith s.n. No. H/3608/59
in Herd Kew (K)j Eruidfontein, H, Bolus 2644 (BOL)y Kendrew, yan der Berg
s.n. Nat. Bot. Gdns. 540/23 (BOL)j; F, Prith e.n. H/3606/59 in Herd

rew (L).

.H_..' Lk ,J'[? A

Distriet unknown, probsbly Uitenhape: Zwartkops = Sundays
River, Zeyher 4184 (GR.); Koegakammaskloof Zeyher 1054 (GHA).

JAthout loeality: s.leg. lio. 27627 in Herb. Bol (HOL);
ixhort g.leg.liat. Dote. Gdns. 74/44 (NBO).

Subep. congesta. (Lalm=Dyk) Hoberts comb. nov, et stat. nov,
Aloe congesta Galm-Uyk, lonogr. Aloes: L2 fig. 1 (1836~
1863) = BAGICNYM.

Apicra congests (Salme-Dyk) Baser in Jours Lin. Goc. Lond.
18:218 (1881), and in Flora Capensis 6 (2) : 333 (189€)
Berger in Pfanzenmreich & (38) : 118 (1908); Uitewsal in
‘ucculenta 1939 (2) @ 27 (1939),

Astroloba o:ngesta (Salmelyk) Uitewasl in Jucculenta 1947

(5) :54 (1947,

Apicra deltoidea (Hooker fil.) Baker sensu Baker in Jour.
Iine Boc. Lond. 18 : 217 (188l1) and in Flora Capensis €& (2) ¢
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Basal sterile bract: length, 0.70 - 1.27 cm. usually 0.8 -
1.0 cm.y width of base, 0.30 - 0.75 cm. usually 0.45 - 0.60 em;
width halfway along length O0.14 - O.48 cm. usually 9.15 - 0.30 cm.

Veins of basal sterile bract: bracts with three veins
running full length of bract to bracts with a single vein, usually
bracts with one main vein and two laterals which 4o not extend for
the entire length of the bract.

~ Basal fertile bract: length, 0.50 - 0.95 em. usually 0.6 -
0.8 cm, width at base, 0,28 - 0,58 cm. urually 0.35 - 0,45 cm}
width halfway along length, 0.1l - 0,45 cm. usually 0,15 cm. -
0.30 cm,

Veins of fertile bracts: from base of raceme, variable,
bracts with one main vein and two laterals which do not extend for
the entire length of the bract, to bracts with one vein; from
middle of raceme, as for basal fertile bracts, usually bracts with
one main vein an’ one basal lateral or one vein only; from top of
raceme, bracts with one main vein and one lateral or bracts with
a single vein.

Flowering pedicels: from base of raceme, 0,07 - 0.40 cm.
usually 0.15 - 0.25 cmj from middle of raceme, 0.05 - 0.28 cm.
usually 0.10 - 0.20 cm.; fruiting pedicel from base of racene,
0.06 = 0,38 cm.

DISTRIBUTION

Living specimens examined by the author:-
CATE FROVINCE.
Albeny Distriet: Dikkop Vlakte, R40; Comins 20643 Helspoort R4l;
Krantz Drift, Comins 2063; nr. Alicedale, Comins s.n., Bedford
District: S. of Adelaide on Grahamstown'road, R38, R39. Cradock
District: Rgyner's Kop, R33; Cradock, R32, R53; 19 mi. N. Cradock on
Middleburg road R3l.
Herbarium Reccrds :-~
CA¥E PROVINCE.

Albany District: Helspoort, R.A. Dyer 2096 (GRA)j; R.A. Dyer -
975 (PRE); Rosenborth s.n. Stell, Un. Gdns. 7851 (BOL); H., Bolus
2687 (BOL) (K)j; Brekkloof, Acocks 12049 (FRE); Alicedale, Cruden
209 (GRA)j Cradock District: Cradock, B.leg Yo. 27632 in Herb Bol

——
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331 (1896); Berger in Pflanzenreich 4 (38) 118 (1908), in
part excluding specimens from Laingsburg gnd Matjeafontein oited
in a letter from ﬁarloth. _

" Apicra turgida Baker in Jour. Bot. 27 : 44 (1889) and in
Flora Capensis 6 (2) : 330 (1896). i
Apicra deltoidea var turgida (Baker) Berger in Pflanzenreich
4 (38) : 118 (1908).
Astroloba turgida (Baker) Jacobsen, Handbook Suce. Pl, (1) :
227 (1960).
Astroloba deltoian (Hooke: fil) Jacobsen, Handbook Suce Fl,
(1) : 227 (1960), in part, excluding plants from Laingsburg

and Matjesfontein.

Leaves in five straight rows to imbricate, spiral angle
usually 10° or less, to 20°; leaves erect to patent-erect, usually
sub-erect; leaf apices curving upwards to outwards, usually
following the angle of the leaf with the stem.

Leaf length: 2.0 - 4,7 cm., usually 2.5 - 4.0 cm.; width of
leaf at widest part: l.4 - 2.8 cm., usually 1.5 - 2.3 om.; length-
breadth ratio: 1,39 - 2.33 cm., usually 1.50 - 2,00 cm.; position
of widest part of leaf: 0.1 cm, above to 0.7 cm. below mid-length,
usually 0.05 cm. below mid-length; mucro length: 0.05 cm. - 0,13 cm.
usually C.05 - 0,10 cm.

Numbers of vascular bundles with caps as seen in transverse
section halfway along leaf length: for ventral side, 10.8 - 19.3
per cm., usually 12-15 per cm. for dorsal side 4.7 - 13.3 per om.

Perce:' tage lignificati-n of bundle caps from ventral side
of leaf seen as above, variable, O - 97%.

Feduncle length: 6 - 31 cm, usually 15-25 cmj; raceme lengthj;
8-25 cm., usually 10 - 20 cm; width of base of reduncle at its widest
part: 0.32 - 0.80 cm. usﬁally 0.25 - 0.60 cmy width of peduncle below
first pedicel 0.20 - 0.42 cm. usually 0.15 - 0.13 cm.

. Branched inflorescences recorded in a third of the specimens

examined,
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(BOL); Cunningham s.n. No. 27631 1# Herb Bol (BOL); Mortimer,
H, Davison s8.n. Nat, Bot. Gdns, 187/15 (BOL); Rayners Kop,
Acocks " 11928 (IRE). Middleburg District: Rosmead, J.J. Bruwer s.n.
No. 27629 in Herb Becl (BOL).

District unknown, probably Albany: Fish River Rand, Oct.
1896, s.leg s n. (GRA),

Without locality: Ex hort. Weitz s.n. Nat, Bct. Gdns,
632/35 (NBB); s.leg Nat. Bot. Gdns. 71/44 (NBb), s.leg llo. 27633
in Herd Bol (BOL).

Subsp robusta Roberts.

Differt a typo in peduncule robustiori, floribus wvulgo
sessilibus vel breviasiqe pedicellatis, et brac'eis subtendentibus
eorumdem vulgo longioris cum tribus nervis centralibus, l

TYFUS. CAFE FROVINCE., Prince Albert Disttict, 5 mi. W. of
Prince Albert, Roberts 64 (BOL) |

Leaves in five straight rows to imbricate, spiral angle
- 10° or less, to 20°; leaves ercot to patent-erect, usually sub-erect;
leaf apices following angle of leaf with stem or curving outwards,
usually curfing outwards.

Leaf length: 1.8 — 4.0 cm. usually 2.0 - 3.0 cm.; width
of leaf at widest part: 1.0 - 2.4 cm.j usually 1.3 - 2,0 cm.} length-
breadth ratio: l1l.26 - 2,22, usually 1.50 - 2.00; position of widest
part of leaf: 0.2 cm, above to O.7cm. below mid length, usually
0 - 0.5 em. below mid-length; mucro length 0.03 tm - 0.20 cm.,
usually 0.05 - 0.15 cm.

Number of vascular bundles with caps as seen in transverse
section haelf way along leaf length, from ventral side : 5.6 = 12,0
per cm., uéually 6 - 12 per cm.y for dorsal side: 2.9 - 7.4 per cm.,
usually 3 - 6 per cm, |

Fercentage lignification of bundle caps from ventral side
Ior leaf seen as above: 4 - 100).

The bundle caps of this subspecies tend to be the largest
and have the most heavily lignified sclereid walls in the A.foliolosa

-
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complex, resulting in a more frequent occurrence of faint darker

green lines on the undersides of the leaves in this subsiecies
than in the subspecies roiiolgsa and congesta.

The leaves often have a greyish tinge similar to Willow
green which has not been observed in subspecies foliolosa or dongesta
and the margins and keels are more frequently whitish.

Usually, (only observed in this sub species) in at least
50% of each population, the plants have some or all of the leaves

«ith a few white flecks on the lower surface,

Peduncle length: 5 - 22 cm., usually 5 - 15 cm.; raceme
length: 5 - 33 oﬁ. usually 5 - 15 cmj; width of base of peduncle at
its widest part : 0.42 - 1,10 cm. usually 0«45 - 0.75 cm.; width of
peduncie below first pedicel: 0.28 - 0.73 cm., usually 0.30 - 0.45 cm.

 Peduncle usually unbranched and rarely have urexparded raceme
buds been found in the axils of steril bracts.

Basal sterile bract: length, 0.75 - 2.15 cm., usually 1.00 -
1.40 cm.; width of base, 0,30 = 1,30 cm., usually 0,45 - 6,75 cm,.}
width half way along length, 0,17 - 0,52 cm., usually 0.20 - 0.40 cm.

Veins of basal sterile bract: bracts with 5 main veins to
bracts with one main vein and two laterals which do not extend for
the entire length of the bract, usually bracts with three main veins.

Basal fertile bract: length, 0«43 - 1.50 cm., usually 0.80 -
1.20 cm.j width at base, 0.30 - 0,80 cm., usually 0,40 «-0.60 cm.}
width half way along length, 0.16 - 0,40 c¢m., usually 6,20 - 0,30 cm.

Veins of fertile bracts : frcm base of raceme, bracts with

three main veins to bracts with one vein, usually bracts with three

main veinsjy from middle of raceme, variable, bracts with three main
velns to bracts with a single veinj; from top of raceme, bracts with

three main veins to bracts with one vein, usually bracts with one main

veln and one basal lateral, or only a sin-le vein,

Flowering pedicels: from base of raceme, 0.00 - 0.18 cm.,
ugually 0.00 - 0.05 em.; from middle of raceme 0.00 - 0.05 cm.,

—

‘usually sessile; fruiting pedicel from base of raceme: 0.02 - 0.l1l5 cm.,

usually 0.10 cm. or less.
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Living specimens examined by the author:-
CAFE PROVINCE
Beaufort West District: Ft. of Molteno Pass Hall 2284;
E. of Nelspoort on Murraysburg road, R28, R42, Laingsburg Distrlct:
nr Whitehill, R57; 4 mi. N. Matjesfontein on Sutherland road, R56;
E. of Laingsburg nr farm Rietfontein, Rl; nr Spreeuwfontein Farm
on Laingsburg-Ladismith road, R67; nr Whitehill, Oliver s.n..
Ladismith District: nr Rietvlei Farm on Laingsburg-Sevenweeks Foort
road, R65. Prince Albert District: 5 mi. W. Prince Albert, R64;
nr Klasarstroom, R27. Willowmore District: Koppies nr Miller, R8,
R9, R45. Steytlerville District: Steytlerville, R15, R43,
Herbarium Records:-
CAPE PROVINCE : A
Laingsburg District: Whitehill, s.leg.No.27630 in Herb.
Bol (BOL); ?Matjesfontein, s.leg. Bartlet 349 (BOL). Beaufort West

‘District: Beaufort West, s.leg. Nat.Bot.Gdns 3172/14 (BOL); N. of

Beaufort West, L.E.Taylor 921 (BOL); Nelspoort, s.leg. Nat.Bot.Gdns.
1908/27 (BOL). Prince Albert District: R.Broom s.n. No.l1l652 in
Herb Marloth (PRE). Willowmore District: Koppie nr Willowmore,
C.L.Leipoldt 3062 GBOL); nr Miller, J.S.Rees s.n. Nat.Bot.Gdns.
1302/25 (NBG). Steytlerville District: Steytlerville, Dyer 4022
(PRE). Jensenville District: Lake Mentz, S.Schonland s.n. Aug.1l921
(PRE); Waterford Acocks 11995 (PRE); Mount Stewart, Compton 20323
(NBG).

District unknown, probably Willowmore: Between Oudtshoorn
and Willowmore, s8.leg. Stell,Univ.Gdns. 7849 (BOL).

Without locality: Karoo Gardens Whitehill, Compton 7689 (NBG);
F.Patferson 2160 (BOL).

Astroloba bullulata (Jacquin) Uitewaal in Succulenta 1947
(5): 53(1947).
Aloe a2 Jeacquin, Fragmenta t.109 (1809); Salm-Dyk,
Cat.Reis.: 11 no.29 (1817); Schultes, Syat.?ag.;z_(l) 1 660
(1829); Kunth, Enum. Pl.4 : 494 (1843).
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Apicra bullulata (Jacquin) Willdenow in Ges. Naturf, Fr.

Berl, Mag. 5 : 273 (1811); Haworth, Suppl, Fl. Succ. : 61
(1819); Berger in Pflanzenreich 4 (38) : 116 (1908); non
Uitewaal in Succulenta 1938 (2) : 171 - 177 (1938).

Apicra pentagona var, bullulata (Jacquin) Baker in Jour.

Lin. Soc. Lond. 18 : 217 (188l1), & in Flora Capensis 6 (2) :
330 (1896).

Apicra bicarinate Haworth sensu Berger in Pflansenreich 4 (38) :
116 (1908).

Apiera egregia von Poellnitz in Fedde. Repert. 28 : 100 (1930),
& in Desert Plant Life 9 (3) : 33 (1937); Uitewaal in
Succulenta 12;9\(2) : 171 - 177 (1938).

Astroloba egregia (von FPoellnitz) Uitewaal in Succulenta
1947 (5) : 54 (1947).

Leaves in five straight rows to, rarely, imbricate,spiral
angle usually O --10°; leaves usually sub-erect, the leaf apex
curving upwards, very frequently upwards and to one side, the side
on which the keel is situated.

The leaf apex is keeled marginate;

Tubercles present on some or all of the leaves of any one
plant; tubercles fairly prominent, about 1,0 mm. in diameter, each
tubercle usually composed of an aggregation of smaller protuberances;
tubercles few in number and irregularly scattered, or more numerous
forming large aggregations, often grouped in rough transverse rows;
tubercles never as numerous as in A. rugosa.

Leaf colour: Agathia Green, Pod Green, Veronese Green, Sap
Greon or Scheeles Green, frequently qith a Garnet Brown overtone;
tubercles concolorous, paler or whitish. Vein lines never present.
Bundle caps apparently always unlignified towards the leaf apices.

Leaf length: 2.3-4.0 cm., usually 2.5-3.5 cm.; width of leaf
at widest part 1.3-2.6 cm.; Jlength-breadth ratio: 1.38-2.72, usually
1.50-1.75; position of widest part of leaf: 0.0-0.6 cm. below mid
length, usually 0.0-0.5 cm. below midlength. Mucro length: 0.03-
0.20 cm., usually 0.05-0.10 cm.
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Peduncle length: 14 - 30 cm.; raceme length: 11 - 29 cm.;

width of base of peduncle at its widest part: 0.44 - 0.56 cm.; usually
0.45 - 0,55 cm.; width of peduncle below first pedicel, 0.24 - 0.33
cm., usually 0.25 - 0.30 cm.

Branching of inflorescences: unexpanded raceme buds recorded
in sterile bract axils of 20% of the specimens examined.

Number of sterile bracts per peduncle: 3 - 7; basal sterile
bract: length, 0.42 - 0.73 ¢m., usually 0.50 - 0.70 em.; width of
base 0.26 - 0.40 cm., usually 0.25 - 0.30 cm.y width half way along
length 0.08 - 0.2% cm.. Basal fertile bract: length 0.35 - 0,53 em.,
usually 0.35 - 0.50 em.; width of base 0.20 - 0.30 em., width half
way along length 0.08 - 0.16 em., usually 0. .0 = 0,15 cm..

Flowering pedicel: from base of raceme 0.30 - 0.53 cm.,
usually 0.40 - 0.60 cm.; from middle of raceme 0.29 - 0.47 cm.,
usually 0,30 - 0.45 em.

Colour of perianth: midrid of tepals green often with a
reddish brown tinge where the veins end in the lobes, and a glaucous
brown tinge in the tubular part of the perianth; the tissue on either
slde of the veins in the tubular part of the perianth gresnish white,
often with a faint yellow-brown tinge; perianth lobes bright yellow
to creamy yellow.

Dimensions of perianth: length of tube to neck, usually
8,0 - 11,0 mm.; basal diameter of tube usually 3.0 - 3,5 mm., and
equal to, or up to, 0.3 mm. greater than the middle diameter;
length of lobes usually 1.5 -~ 2.0 mm.,, width of outer lobes usually
1l.5mm.; inner lobes slightly broader, usually 1.5 - 2.0 mm. in width.

DISTRIBUTION .
Living specimens examined by the authcr:-

CAPE PROVINCE
Ceres District: 40 mi. N. of Ceres on Sutherland rd., R24.
Laingsburg District: 4 mi. N. of Matjesfontein R25, R55.

Herbarium Records:-

CAFE PROVINCE bolivlats

Sutherland District: Verlatenkloof, H.Hall s.n. Nat.Bot.Gdns.
258/55 (NBG); Roggeveld Mts near Sutherland, J.D.Logan s.n. No.2?65#-1m~
in Herb.Bol.(BOL); Ceres District: Ceres Karoo, Stell.Univ.Gdns s.n.
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No0.27635 in Herb.Bol.(BOL); Laingsburg District: Between Ladismith
and Laingsburg, s.leg. s.n. No.9363 in Herb. H.Bolus (BOL,.

Astroloba hallii Roberts sp. nov.

Folia cuﬁ carina marginem ad apicem formante et vulgo sursum
curvante, 2.7 cm. ad 5.8 cm. longa et 1.3 cm. ad 2.0 cm. lata in
parte latissima; semper cum nervis fuscioribus longitudinalibus;
cum maculis albicantibus vel tuberculis iﬁ numero variabilibus
irrulariter vel in seriebus longitudinalibus secus nervis adspersis;
muris exterioribus cellularum epidermalium inferiorum ex superiore
dimidia folise convexis; pileis fasiculorum vascularum lignificatis
per longitudinem integram foliae; pedicellus florae ex base raceml
0.33 ecm., 8d 0.75 cm. longus et bractea subtendens ejusdem 0.30 cm. ad
0.54 cm. longa; perianthemum cum lobis flavis ad colorem floris
lactis.

TYFPUS. CAPE PROVINCE. Laingsburg District: Koup, Roberts 26
(BOL).

Aloe pentagona Jacquin, Fragmenta No.277 pl.lll (1809), may
provide the earliest epithet applicable to this specles but the

identity of the species to which the epithet pentagona was originally
applied, is very much open to doubt.

Leaves in five straight to spirally twisted rows, spiral
angle usually 0O - 10%; leaves erect to patent erect, usually sub-
erect; leaf apices usually curving upwards, rarely following the
angle of the leaf with the stem.

Keeled marginste apices occur in all, or the majority, of
leaves of any one plant

Whitish maculae or tubercles present on some of the leaves
of plants in 88% ofspecimens examined; maculae, when present,
usually few in number and irregularly scattered; tubercles not as
prominent as in A.bullulata, and generally smaller since they are

not of a compound nature; tubercles few in number and irregularly
scattered, or more numerous and usually grouped in longitudinal rows

corresponding to the vein lines; tubercles never as numerous as in

A - msoaa -




Leaf colour: Agathia Green, Pod Green, Veronese Green or

Sap Green; margins and keels darker, frequently reddish-brown
towards the leaf apex; apical third of leaf may have a reddish tinge.
Tubercles paler, usually darker, often with a reddish tinge.

Longitudinal vein lines always present, very obvious, darker
green in colour, often with a reddish tinge towards the apex.

Bundle caps lignified for entire length of leaf in all specimens
examined. |

Leaf length: 2.7 -~ 5.8 cm., usually 3.0 - 4.0 cm.; width of
leaf at widest part 1.3 - 2.0 cm., usually 1.5 - 2.0 cm.; length
breadth ratio: 1.72 - 3.14, usually 2.00 - 2.50; position of widest
part of leaf: 0.30 - 1.30 cm. below mid lemgth, usually 0.25 - 0.75
cm. below mid length; mucro length 0.05 - 0.15 cm.

Peduncle length: 18 - 31 cm.,usually 15 - 30 cm.; raceme
length: 8 - 32 cm., usually 15 - 25 cm.{ width of base of peduncle
at its widest part: 0.39 - 0.90 cm., usually 0.45 - 0.60 cm.;
width of peduncle below first pedicel: 0.17 - 0.44 cm., usually
0.20 - 0.40 cnm.

Branching of inflorescence: branched inflorescences
observed in 5% of specimens examined, unexpanded raceme buds in
sterile bract axils in 35% of specimens examined.

Number of sterile bracts per peduncle: 3 - 14, usually & - 7;
basal sterile bract: length 0.43 - 0.93 cm., usually 0.60 - 0.80 cm.;
basal width 0.19 - 0.47 cm, usually 0.20 - 0.40 cm.; width half way
along length 0.08 - 0.22 cm., usually 0.10 - 0.50 cm..

Basal fertile bract: length 0.30 - 0.54 cm., usually 0.30 -
0.50 cm.; basal width 0.19 - 0.40 cm., usually 0.20 - 0.30 cm.;
width half way along length 0.07 - 6.13 cm., usually 0.10 -cm.

Flowering pedicel: from base of raceme 0.33 - 0.75 cm.,
usually 0,40 - 0.50 cm.; from middile of raceme 0.24 - 0.59 cm.,
| usually 0.30 - 0.40 cm.

Colour of perianth: as for A.bullulata, save that the lobes
and tissue on either side of the midribs of the perianth tube are
occasionally cream in colour. Dimensions of perianth are very
: similar to those of A. bullulata, save that the length of the tube
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to the neck is usually 9.0 - 11.0 mm., and the base of the tube,
while usually equal to or up to 0.40 mm. greater than the middle
diameter, is occasionally up to 0.30 mm. less than the middle

diameter.

This species is close to A. bullulata from which it differs
in the presence of very obvious vein liﬁea on the under side of the
leaf, and in the fact that the bundle caps are lignified for the
entire length of the leaf. Further, the leaves tend to be
narrower and the leaf apices more acute than in A. bullulata.

DISTRIBUTION.

Living specimens examined by the author:-
CAPE FROVINCE.

Laingsburg District: Koup, R26, R54; nr farm Rietvlel
along Laingsburg-Sevenweeks Poort road, R48, R52. _

Herbarium records:-
CATE PROVINCE. _ hali

Laingsburg District: 6 mi. from Laingsburg on rd to
Ladismith W.P.Barker 109 (BOL); Between Ladismith and Laingsburg,
8.leg. s.n. No.9363 in Herb.H.Bolus, No.27624 in Herb.Bol.(BOL);
N. slopes of Swartberg, A.J.Joubert s.n. No.27623 in Herb.Bol.(BOL).
Prince Albert District: Prince Albert, J.W.Matthews s.n. Nat.Bot.
Gdns.3479/14 (BOL); J.Rennie s.n. Nat.Bot.Gdns.1418/28. Ladismith
District: Ladismith, A.J.Joubert 97 (BOL).

. Without locality: ex hort. s.leg. No.7983 in Herb.Marloth

(PRE).

Astroloba smutasiana Roborts =~. nov.

Folia marginatis ad apicem, apicibus vulgo rectis vel
recurvatis, 1.8 em. ad 3.9 cm. longa, 1.0 cm. ad 2.0 em. lata in
parte latissima, plerumgue nervis fusciotibus ad apicem visis;
tubercula vel maculae nunquam in natura visis; muris exterioribus
cellularum epidermalium inferiorum ex superiore dimidies foliae
convexis; pedicellus florae ex base racemi 0.l14 cm. ad 0.48 cm.
longus et bractea subtendens eiusdem 0.27 cm. ad 0.60 cm. longa;
pedanthemum cum lobis colorem floris lactis habentis vel albis,

nunguam flaventibus.
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TYPUS. CAPE PROVINCE. Ladismith District: 24 mi. S.
Ladismith on o0ld Barrydale road, Roberts 3 (BOL).

Leaf arrangement variable ranging from leaves in five
straight rows to imbricate; leaves sub-erect to patent erect,
usually sub-erect, leaf apices following the angle of the leaf with
the stem or curving outwards.

The leaf apex is true marginate.

No spots or tubercles, but one or more leaves with one to
four elongated, slightly raised shiny patches observed in 16% of
specimens examined.

Leaf colour similar to that i A. 18llii; margins and keels
concolorous or darker, rarely paler; leaf apices often with a
reddish brown or garmet brown tinge; darker bundle cap lines visible,
extending for a short distance from the apex in 84% of plants

| examined. .

Leaf length: 1.8 - 3.9 cm., usually 2.0 - 3.0 cm.; leaf
width at widest part: 1.0 - 2.0 cm., usually 1.25 - 1.50 cm.;
length-breadth ratio: 1.14 - 2.31, usually 1.25 - 2.00; position of
widest part of leaf, 0.0 - 0.6 cm. below mid length, usually 0.0 -
0.5 cm. below mid length; mucro length: 0.04 - 0.13 cm., usually
0.05 - 0.10 em.. :

| Peduncle length: 8 - 29 cm.; usually 10 - 20 c¢m.; raceme
length: 8 - 25 cm., usually 10 - 20 cm.; width of base of peduncle:

- 0.22 - 0.42 cm., usually 0.25 - 0.40 cm.; width of peduncle below
first pedicel: 0.11 - 0.24 cm., usually 0.15 - 0.20 cm.

Branching of inflorescences: unexpanded raceme buds in axils
of sterile bracts observed in 3% of specimens examined.

Number of sterile bracts per pedicel: 2 - 10 bracts, usually
3 - 63 baaallatarile bract: length 0.42 - 1.05 cm., usually 0.40 -
0.80 cm.; width of base 0.15 - 0.37 cm., usually 0.20 - 0.30 cmg
middle width half way along length: 0.05 - 0.15 cm., ususlly 0.05 -
0.10 em.. '

Basal fertile bract: length 0.29 - 0.60 cm., usually 0.30 -
0.50 cm.; basal width 0.14 - 0.35 cm., usually 0.15 - 0.30 cm.}
middle width 0.06 - 0.13 cm., usually 0.10 cm. or less.
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Flowering pedicels: from base of raceme, length 0.14 - 0.48 cm.,
usually 0.20 - 0.40 cm.; from middle of raceme, length, 0.09 - 0.60 c¢cm.,
usually 0.20 - 0.30 cm.; fruiting pedicels from base of raceme, length,

0.24 - 0.43 cn.. ,
Colour of perianth: midribs of tepals pale green, tissue on

either side of midribs in perianth tube a greenish cream becoming
darker at the base of the tube, lobes of perianth white or creanm,
never yellow.

Dimensions of perianth: length of tube to neck, ﬁaually 9 -
11 mm.; basal diameter of tube usually aspproximately 3.0 mm.; from up
to 0.4 mm. greater than the middle diameter to up to 0.4 mm. less,
most frequently equal to or less than the middle diameter; length of
lobes, approximately 1.5 mm., width of outer lobes usually 1.0 - 1.5
mm., inner lobes sometimes slightly broader.

This species has some affinity with A. hallii, from which it
differs in thq'possasaion of a true marginate apex. Secondary points
of difference are the absence of spots or tubercles in field
populations, the ususlly shorter leaves, the more slender peduncles,
the shorter pedicels, and the persistently white or cream perianth
lobes.

b References which may have been alluding to this species are:
Aloe pentagona (Aiton) Haworth sensu Ker in Bot.Hngtzz t.1338 (1811);
Salm-Dyk, Monogr.Alces.: Sl fig.3 (1836-1863). Aloe spirella (Haworth)
Salm-Dyk sensu Salm~Dyk Monogr.Aloes.: S1 fig.3 (18%6~1863).

As has been shown, the identity of the original species
described by these epithets is so much open to doubt, that the author
has been forced to abandon them.

DISTRIBUTION.

Living specimens examined by the author:-
CAFE PROVINCE. |

Eadland il Dstalots 20-26 mis Beaf ladisnith on ol Merrydsls
road, R3, R62a, R5, R62b; nr farm Rietvlei on the Laingsburg-Seven-
weeks Poort road, R49. Laingsburg District: Rooineck Pass, R51.
Riversdale District: Between Adamskraal and Ochertskraal, R63.




Herbarium records:-

CAPE FROVINCE,

Laingsburg District: Rooihoogte, F.Bond 259 (NBG).
Ladismith District: Ladismith, P.Ross-Frames s.n. Nat.Bot.Gdna«
2155/26 (BOL).

éﬂﬁﬁﬂlﬂhﬁmfﬂﬁgﬂﬁ Roberts sp. nov.
Aloe aspera Haworth sensu Salm-Dyk Monogr.Aloes.:
S2 fig.2 (1836~-1863); non Haworth in Trans. Lin. Soec.
7:6 (1804); non Alton, Hort. Kew. ii 2 : 299 (1811);
non Sprengel Syst. Veg. 2 : 69 (1825); nec Schultes Syst.
Veg. 7 (1) : 651 (1825).
Apicra aspera (Haworth) Willdenow sensu Baker in Jour.
Lin. Soc. Lond. 18 : 218 (1881); Berger in Pflansenreich
4 (38): 116 (1908); Haworth, Suppl. Pl. Succ.: 63 (1819)

in part, excluding descripti-n of leafy shoot; mnon

Willdenow in Ges. ' aturf. Fr. Berl. Nag._g : 274 (1811).
Astroloba aspera (Haworth) Uitewaal sensu Uitewaal in
Succulenta 1947 (5) : 53 (1947.

non Haworthia aspera (Haworth) Haworth, Syn. Fl. Suce.

: 90 (1812).

Folia marginatis ad apicem, apicibus wvulgo recurvatis,
l.4 ecm, ad 2.5 cm. longa, 1.1 cm. ad 1.8 en. lata in parte
latissima, tuberculata, tuberculis ad usque 0.5 mm. diametro
subregulariter et plus minusve in seriebus longzitudinalibus
dispersis, 5 usque ad 25 tuberculae in 4 mm® sed constans in
eadem planta; muris exterioribus cellularum epidermslium
inferiorum ex superiore dimidia Ioliae’convaxia, rrequanterl
papi;latis; pedicellus florae ex base racemi 0.2 cm. ad 0.9 cm.
longus et bractea subtendens oiu?den 0.23 cm. ad 0.50 cm. longaj;
quodque trium tepalorum exteriorum quibus tubo corollae consti-
tuto aliiuando in utraque latere nervae centralis cum parenchyma
subinflata; lobls colorem floris lactis habentis vel albis.

TYPUS. CAF: PROVINCE. liontagu District: At the end of the
Baden road, Roberts 18 (BOL).




The epithet "aspera" was originally applied by Haworth
(1804), to a member of the genus Haworthia. Subsequently plants
belonging to the genus Astroloba were incorrectly referred to by
the epithet "aspera", and until the presentation of this thesis,

- the name was in J¢Biimon usage as pertaining to a species of the
genus Astroloba.

The combination Astroloba aspera (Haw.) Uitew. is legi-
timate, but incorrect for it applies to an Haworthia, and the plants
of Astroloba to which it has been appllied are thus w: thout a name.

Accordingly, the plants of Astrcloba previously referred to
by this epithet have to be treated as a new species.

Leaves in five straight rows to imbricate, spiral angle
usually O - 10°, leaves usually suberect, leaf apices usually |
curving outwards.

Leaf apices of the true marginate type. -

Tubercles present on the exposed parts of all leaves,
tubercles fairly evenly distributed, but tending to be arranged
in longitudinal series of up to six tubercles converging i a
single longitudinal group, densit, of tubercles varies from
approx. 5 per 4 mm. s8q. to approx. 25 per 4 mm. 8q., but degree
of tuberculation the szame for all leaves of any one plant;
tubercles up to Q.5 mm. in diateter, generally less prominent
in plants with a low tubercle density.

Leaf colour as for A.bullulata; tubercles typically

concolourous.

The convex outer wall of epidermal cells in section
frequently appears papillate.

Leaf length: 1l.4 - 2.5 cm. usually 1.5 - 2.5 cm.; leaf
width at widest fart: 1.10 - 1.80 cm. wusually 1.25 - 1.50 cm;
length~breadth ratio : 1.00 - 1.83, usually 1.00 - 1.75; position

By of widest part of leaf: 0.2 cm. above mid length to 0.3 cm. below
mid length usually 0.1 cm. above to 8.2 cm. below mid length;
1 mucro length 0.04 - 0.10 cm.




410.

Peduncle length: 10 - 43 cm. usually 15 = 25 em.; racene
length: 5 - 27 cm., usually variable, 5 - 20 cm. ; width of base
of peduncle: 0.22 - 0.41 cm. usually 0.25 - 0.40 cm.; width of
peduncle below raceme: 0,14 - 0.28 om., usually 0.15 - 0.25 cm.

No brancﬁed infloreacences or unexpanded raceme buds in the
exils of sterile bracts have been observed. .

Number of sterile bracts : 2 - 8, basal sterile bract:
length 0.40 - 0.80 cm., usually 0.80 - 0.60 cm.; width of base,
0.13~ 0.36 cm. usually 0.20 = 0,30 cm.; middle w dth halfway along
length, 0.06 - 0.23 cm. usually 0.10 - 6.15 cm.

Basal fertile bract : length, 0.23 - 0.50 cm; usually 0.30 -
0.60 cm.; basal width, 0.20 - 0.30 cm.; middle width 0,07 - 0.17 cm.
usuelly ©.10 cm.

Flowering pedicel: from base of raceme, length 0.20 - 0.90 em.
usually variable 0.30 - 0.80 cm.; from middle of raceme length 0.18-
0.92 em., usually 0.30 - 0.50 cm.

Colour of perianth : midribs of tepals green with a beige
or pink tinge; tissue on either side of the three outer tepals
of perianth tube m'y be very slightly inflated, and is white or -
cream in colour, or with a faint pink or greenish tingg; lobes
cream or whitish, | ‘

Dimensions of perianth tube: length of tube to neck,
usually variable, 7.0 - 12.0 mn.; basal diameter of tube usually
2.5 = 3.5 mm., and usually up to 0.5 mm. greater than the middle
diameter; lobe length apirox. l.5 mm; width of outer lobes ap;rox.
1.5 mm.; inner lobes generally slightly broader, and 1,5 - 2.0_mm.
in width.

This species differs from the other two members of the genus
with tuberculate leaves in the possession of true marginate apices,
and in the greater degree of tuberculation and in the more even _
distribution of the tubercles, and in the smaller size of the leaves.
In’tuberculation this species is very similar to the intergeneric
hybrid Astroworthia X bicarinata, but it is of a smaller size.
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DISTRIBUTION

Living specimens examined b the author :-
CA¥E I'ROVINCE.

Montague District: Aléng the Baden road, R17, R18, R59;
Along the Petersfontein road, R19, 20; near farm Brakwater along
Dobbelaars Kloof road R21, R22; 2 mi., W of llontagu R23, near farm
Rietvlei l0.2, R50A. ILadismith District: Approximately 20 mi. S
of Ladismith along old Barrydale road, R2; near farm Rietvlei along
Laingsburg - Sevenweekspoort road, R66.
Herbarium records :-
CAFE FROVINCE. ——

Wworcester District: 12 mi. SE of Touwsrivier, A.J.Joubert
S.D. N0.27636 in Herb. Bol. (BOL). Monta u District: llontagu
AsJ.Joubert s,n. Dec. 1932 (GRA); J. Neil s.n. lo. 27637 in Herb.
Bol. (BOL)j; Hurl and Neil s.n. 70.27642 in Herb.Bol. (BOL);
Kiesies doogte, Malang s.n. at. Bot. Gdns. 1687/22 (BOL); Montagu
ex hort. Bonnievale Jan. 1937, N.J.S. van der Merwe 227 (BOL).
Swellendam District: Bonnievale Jan. 1937, N.J.S5. van der lMerwe
226 (BOLS:-G mi. N of Barrydale, F. Ross-Frames s.n. Nat. Bot. Gdns.
2154/26 (BOL); Warmwaterberg, R. du Plessis a.n.'Rq. 27639 in Herb,
Bol. (BOL). Riversdale District: Riversdale E. Ferguscn s.n.
No.27641 in Herb. Bol. (BOLj; !Muiskraal, Compton & Lamb s.n. Hgﬁ.
Bot, Gdns. 2306/27 (BOL). Ladismith District: van Wyksdorp,
A.J, Joubert 111 (BOL); Ladismith, s.leg No. 27638 in Herb. Bol
(BOL); A.J. Joubert s8.n.27640 in Herb. Bol (BOL); Between Ladismith
and Laingsburg, N.S. Pillans 857 (BCL). Graaff Rienet Distriét:

Graaff Rienét, s.leg lo. 4202 in Herb. Farloth (FRE).

Astroloba herrei Uitewaal in Desert Plant Life 18 (3) (1948): &
in Suéculont; 1950 (4): 56-58 (1950.
Astroloba dodsoniana Uitewasl in lesert Ilant Life 22 (3):
29-32 (1950).

Lesf arrangement varying from leaves in five straight rows
to imbricate, leaves usually in five straight to spirally twisted

rows; leaves sub-erect or patent-erect, typically sub-erect;
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leaf apices curving upward to outward.

Leaf colour Paris green, Cyprus green, Veronese green or
Podgreen; margins and keels concolourous or paler, leaf tip very
rarely reddish; darker bundle cap lines always present, uaually
showing as very fine léngitudinal ridges. _

Leaf dimensions: length, 1.8 - 3.2 cm. typiecally 2.0 - 2.5
cm.; width at widest part, 0.9 - 1.6 cm., usually 1.0 = 1.5 cm.;
length-breadth rﬁtio, 1.44 - 2,42 ; position of widest part of the
leaf, 0.1l cm. above to 0.5 cm. below mid lenth, usually 0.0 - 0.5
cme below mid length; length of mucro, 0.07 - 0.18 cm. usually
0.50 - 1.0 em. Leaf apex narrowly acuminate.

Inflorescence: peduncle length: 10 - 30 cm. usually 15-25 cm.;
raceme length: 9 - 28 cm.; thickness of peduncle: at base, 0.40 -
0.60 cm., upually 0.40 - 0.55 cm.; below first pedicel, 0.20 - 0.32
cm., usually 0.20 - 0.30 cm.; branched iniloreacéncés or unexpanded
raceme buds in axils of sterile bracts to date unobserved; number
of sterile bracts, 2 - 5 bracts, usually 2 - 4 bracts.

Dimensions of basal sterile bract: length, 0.70 - 1.10 cm.;
width at base, 0.28-« 0.50 cm., usually 0.30 - 0.50 cm.; width half
way along length, 0.10 - 0.27 cm., usually 0.15 - 0.20 cm.

Dimensicns of basal fertile bract : length, 0.60 - 1.10 em.
usually 0.60 - 0.80 cm.; width at base, 0.30 - 0.50 cm.; width half
way along length, 6.08 - 0.24 cm., usually 0.10 - 0.20 cm.

Pedicel length: flowering pedicel, frcm base of raceme,
0.35 -~ 1.68 cm., usually O.4 - 0.8 cm.; from middle of raceme,

0.23 - 1.10 cm., usually 0.4 - 0.6 cm.

Perianth tube with a very marked inflation of tissue
on either side of the three outer tepals, this inflastion may be
smooth or slightly undulating; colour of perianth as for
A, spiralis.

Dimensions of perianth: length of tube to neck , 7 - O mm,.;
basal diameter of tube uswmally 2.5 - 4.0 mm.; basal diameter equal
to or up to 1.0 mm. less than the middle diameter, more rarely
up to 1.0 mm. greater than the middle diameter; length of lobses,
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usually 1.5 - 3.0 mm.; width of outer loéobes, usually 1.5 - 2.5 mm.;
width of inper lo es usually 2.0 - 3.0 mm.

This species differs from A, spiralis in primarily the
chromosone ﬁuﬁber and in the smooth or slightly undulating nature
of the inflated tissue of the perianth tube. Other differences
of a éeoondéry nature are the very marked bundle cap lines which
are always present, rreduontly existing as fine longitudinsl ridges,
anﬁ the narrowly acuminate nature of the leaf apices. The pedicels

" tend to be slightly longer in A, herrei. '

DISTRIBUTICN

Living specimens examined by the author :-
CAFE FROVINCE. ,

Uniondale District: at farm Hoekplaas N of Uniondale, R16
R44, Prince Albert District: 4 mi, from Frince Albert on Klaar-
stroom road, R46.

Herbarium records :-
CilE PROVINCE.

Prince Albert District: Prince Albert, A. Erasmus s.n. herei

No. 13698 in Herb. ilarloth (PRE); Acocks 18412 (Fi:i); Krige s.n.
lo. 13009 ir Herb. H. Bolus (BOL). '

Without locality. Ex hort. 8. leg. Aug. 1950 (NBG);
s8.leg.No. 27648 1nIHerb. Bol. (BOL); s.leg. No. 52)5 in Nat. Herb.
(¥RE).

Astroloba spiralis (Linnaeus) Uitewaal in Succulenta 1947 (5)
: 53 (1947. '
Aloe spiralis Linnaeus Sp. Pl. : 322 (1753), & Mantissa :
Obs. : 368 (1771); Aiton Hort. Kew. (1) 1 : 470 (1789);
1 Willdenow Sp. P1. 2 (1) : 191 (1799); De Candolle Plantes
| Grasaf:iéofe (1799); Jacqnin; Fragmenta No, 226'p1.110
(1809) y/Hort. Kew (1i) 2 : 297 (1811); Ker in Bot, lag.
35 pl. 1455 (1811).

Apicra spiralis (Linnaeus) Baker in Jour. Lin. Soc. Lond.




18 : 217 (1881), & in Ficra Capensis 6 (2) : 331 (1896);
Berger in Pflanszenreich 4 (38) : 117 (1908).

Haworthia spiralis (Linnaeus) Buval, Pl. Suec. in fort.
Alencon. : 7 (1809).

Aloe spiralis var imbricata Aiton, Hort. Kew. (1) 1 :
470 (1789); willdenow, Sp. Pl. 2 (1) : 191 (1789).

Aloe imbricata (Aiton) Haworth in Trans. Lin. Soc. 7 @

7 (1804) nom. illegit., Salm-Dyk, Cat Reis. : 10 (1817),
& Monogr. Aloes : S1 fig. 1 (1836 - 1863); Sprengel, Syst.
Veg. 2 : 70 (1825); Schultes, Syst. Veg. 7 : 657 (1829).
Apicra imbricata (iiton) Willdenow, in Ges. Naturf. Fr.
Berl. lag. 5 : 273 (1811).

Haworthia imbricata (.iton) Haworth, Syn. Pl. Suec. :

98 (1812). -

Leaf arrangement variable, in five straight ranks to
imbricate; leaves erect or sub-erect, the apices following the
angle of the leaf with the stem or curving outward, more usually,
the former.

Leaf colour: typieslly Agathia green, Pod green, Veronese
green, Sap green and Scheeles green; margins and keels generally
concolorous or darker, the leaf apicis. sometimes slightly reddish
brown; occasionally darker bundle caps lines visible on the
exposed part of the leaf, extending from the leaf apex; tlese
never show as fine longitudinal ridges. .

Leaf dimensi-ns: length, 1.9 - 4.2 cm., usually 2.0 - 3.0 em;
width at widest part, 1.0 - 1.8 cm., usually 1.0 - 1.5 cm.;
length-breadth ratio, 1.57 - 2.90; position of widest part of
leaf, 0.1 - 0.9 cm. below mid length, usually 0.1l - 0.5 cn.
below mid length; length of mucro, 0.04 - 0.16 cm., usually 0.05 -
1.0 cm. Leaf apex acute acuminate.

Inflorescence : peduncle length : 16 - 39 cm., usually
25 - 30 cm.; raceme length: 8 - 36 cm., usually 10 - 25 cm.;
thickness of pedu cle: at base, 0.26 - 0.56 cm., usually



0.30 - 0.50 cm.; below first pedicel, 0.13 - 0.29 cm., usually
0.15 =0.25 cm.; branched inflorescences or unbranched 1nflofes-
cences with unexpanded raceme buds in the axils of sterile dbracts,
very rarely observed; number of sterile brezcts, 3 - 7 bracts,
usually 3 - 6 bracts.

Dimensions of basal sterile bract : length, 0.52 - 1,40
cm,, usually 0.7 - 1.1 cm.; width at base, 0.20 - 0,40 cm.,
usually 0.20 - 0.30 cm.; width half way along length 0.05 - 0.15
em., usually 0.05 - 0.10 ecm.

Length of flowering pedicel : from base of raceme, 0.20 -
0.80 cm., usually 0.20 - 0.40 cm,; from middle of raceme, 0.12 -
0.51 cm., usually 0,15 - 0.30 cm.

ferianth tube vith a marked inflaiion of tissue on eitler
side of the three outer tepals, this inflation is very rugose,
the rugosity taking the form of pronounced transverse wrinkles;
the midribs of the tepals are pale green with a glaucous or
beige tinge, the inflated tissue is white and the lobes are
always yellow, never white or cream.

Dimensions of perianth : length of tube variable,

7 = 13 mm.; basal diameter of tube usually 2.5 - 4.0 mm.; basal
diameter equal t- middle diameter, or up to 0.5 mm. more or

less than the middle diameter; length of lobes, usually, 1.5 mn.;
width of outer lobes, usually 1.5 mm.; width of imier lobes.
usually 1.5 - 2.0 mm.

‘DISTRIBUTICHN, .
Living specimens examined by the author :-
C4il FROVIRCE
Ladismith District : 23 mi. S of Ladismith on old
Barrydale road, R6; 8 mi. S of Calitsdorp R48. Oudtshoorn
District: 4 mi. out of Oudtshoorn on Friesland road, R7, R6l.
Herbarium specimens :-
CAFE FPROVINCE: |
Ladismith Districtz'LaAiauith, A.Je. Joubert s.n. 10.27626
in Herb. Bol. (BOL). Oudtshoorn District: W.F. Barker 5096 (1BG);

415,




ne.

s.leg No. 6510a in Herb. Marloth (FRE); s.leg. No. 27625 in
Herb. Bol. (BOL); W. Taylor s.n. Jan. 1916 (GRA); Taylor s.n.
Nat. Bot. Gdns. 130/16 (_BOL); De Rust, P. Ross-Frames s.n. Nat.
Bot. Gdns. 2525/27 (NBG)(BOL). Graaff Rienet District: Graaff
Rienet, Marloth 5112 in Herd ilarloth (IRE).

Without loecality:Little Karoo H. Herre s.n. Stell. Un.
Bdns. 11 (BOL): Ex hort. s.leg. Nat. Bot. Gdns. 343/16 (BCL);
sent from Port Elizabeth s.leg. lo. 6510b in Herb. "arloth (PRE).
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NOMINA REJICIENDA

Aloe spiralis var pentagona Aiton, Hort.Kew.(i) 1 : 470 (1789);
willdenow, sp. P1,2 (1) 2 191 (1799).

Aloce pentagona (Aiton) Haworth in Trans.lin.Soc. 7 : 7 (1804);
Jacquin, Fragmenta No.277 pl.lll (1809); Ker in Bot.

Mag. 33 ¢ 1138 (1811); Aiton, Hort.Kew (ii) 2 @ 298
(1811); Salm - Dyk, Cat. Rais. t 10 (1817), & Monogr.
Aloes.: S1 fig.4 (1836 - 1863); Schultes, Syst.Veg.
7 (1) : 659 (1825).
' Apicra pentagona (Aiton) Willdenow in Ges. Naturf. Fr, Berl.
Mage 5 s 273 (1811); Haworth, Suppl. Pl. Succ.: 62
(1819); Baker im Jour.Iin.Soc. lond. 183 217 (1881);
& in Flora Capensis 6 (2) : 3% (1896); Berger in
Pflanzenreich 4 (38) : 117 (1908).
Haworthis pentagona (Aiton) Haworth, Syn, Pl. Succ. : 97 (1812).
Astroloba pentasgona (Aitom) Uitewaal in Succulenta 1947 (5)
153, 54 (1947), ex err. Haworth nota.
Apicra pentagons var tortg Haworth, Suppl. Pl. Succ. 362 (1819)
Aloe pentagopny var torta (Haworth) Kunth, Emum. P1. 4 : 495 (1843)
Haworthia gpirells Haworth, Syn. Pl. Succ. 3 97 (1812).
Aloe spirella (Haworth) Salm - Dyk, Cat. Rais. : 10 (1817), &
in Monogr. Aloes : Sl fig.3 (1836 - 1863); Schultes
Syste.Veg. I (1) : 658 (1829).
Apicra pentagona var spirells (Haworth) Baker in Jour.
Lin. Soc. Lond. 18 : 217 (188l1), & in Flora Capensis 6.
(@) 2330 (1896); Berger in Pflanzenreich 4 (38)
: 118 (1908).
7 . Agtroloba pentagona var spirella (Haworth) Uitewaal in Succulenta
| 1947 (5) t 54 (1947).
Aloe gpiralis Haworth non Linnaeus, in Trans. ILin. Soc. l s 7
(1804) nom. illegit; Sprengel, Syst. Veg. 2 : T
\+‘ (1825); §chultoa. Syet. Veg. 7 (1) : 659 (1829);
Salm - Dyk Monogr. Aloes. : 81 fig. 3 (1836 - 1863).
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Apicra spiralis (Haworth) Willdenow in Ges, Naturf. Fr,
Berl., Mag. 5 3 273 (1811); ‘Haworth. Suppl. Pl.
Suce. t 64 (1819).

Haworthia spiralig (Haworth) Haworth, Sym. Pl. Succ. 3 97
(1812).

Alo ta (Haworth) Salm - Dyk, Cat. Rais.
s 10 (1817).

Astrolobe pentagong var spiralis ( Haworth ) Uitewaal in
Succulenta 1947 (5) : 54 (1947), ex err, Salm - Dyk
nota.

Apicra pentagona var Wildgnovii Baker in Jour., Iin. Soc.
Iond, 18 : 217 (1881), & in Flora Capensis 6 (2)

:+ 3% (1896); Berger in Pflansenreich 4 (38)
s 117 (1908).

As has been shown in the account of the taxonomic history,
there appears to have been some confusion in the paaf over the
correot application of the epithet "pentagona” and eonﬁqmntly over
the correct application of the epithet "spirella”. Following
Article 69 of the International Code, which states: "A name must be
rejected if it is used in different senses and so has become a
long and persistent source of error."”, the present author has
rejected all combinations for the genus which include the epithets
"pentagona" (Aiton) and "gpirella" (Haworth).

The epithet "gpiralis" Haworth is at the outset invalid
because it is predated by the epithet "gpiralis" Linnaeus. As has
been shown, there is also some uncertainty over the interpretation

of "gpiralis" Haworth, and its synonym "Wildenovii" Baker.




ntagona var toru] Haworth, Revisiones
1201, 202 (1821)

oba_pentagong var torulosa (Haworth) Uitewaal in
Succulenta 1947 (5) : 54 (1947)

Aloe guinguangularis Schultes, Syst. Veg. 7 (1) : 658 (1829)
: 2ii8 Va 11 0guanguiarls (SGhu'T]t.Ol) Salm - Dyk,
Monogr. Aloes. @ Sl fig. 3b (1836 - 1863).




XASTROVORTHIA Roberts hybrid. gen. mov. (= Astrolobe x Haworthia)
Genus propositus includens hybridas inter species

generus “"Astrolobae Uitew. et Haworthiase Duwal; descriptio

ut in una sola hybrida cognita, Astroworthia x bicarinata (Haw)

Roberts comb. nov.

Plantae caulescentes foliis imbricatis tuberculatis;
perigonium cylindricum lobis subregularis sd vix bilabiatis.

The International Committee for Botanical Nomenclature

" has not yet reached a decision on the method of description of

genera composed of intergemeric hybrids., It is the opinion of
continue to

the present author that hybrid genera should/receive official

recognition especially vhen the constituent hybride are found in

the field as in this instance. It does seem, hovever, that a Iatin

diagnoeis should not be necessary, for the hybrids will wvary in

appearance depending upon the parents. For example, a cross between

a species of Astroloba and a member of the truncata group of
Haworthia might be completely different in appearance to

x A, bicarinata, possessing acaulescent leaves and bilabiate
flowvers. Von Poellnitz's name Apworthia was, however, not
recognised on the grounds that it lacked a latin diagnosis.

X Agtroworthia bicarinata (Haworth) Roberts comb. nov.

(Astroloba rugosa Roberts x rthis Mgrgarit
(Linnseus) Haworth.)

Apicra bicarinatg Haworth Suppl. Pl. Succ. 3 63, 64
(1819); Baker in Jour. lin. Soc. Lond. 18 : 29 (1881)

& in Flora Capensis 6 (2) : 332 (1896); non Berger

in Pflapsenreich 4 (38) : 116 (1908).

Aloe bicarinatg (Haworth) Schuites, Syst. Veg. 7 (1)
1 652 (1829); EKunth Znum. Pl. 4 3 496 (1843).

Apicrs skinperi Berger in Pflanzenreich 4 (38)

3 116 (1908).

Apigcra bulluyletg sensu Uitewaal in Succulenta 1938 {11)
: 171 - 177 (1938) non (Jacquin) Willdenow in Ges.
Naturf. Fr. Berl. Mag. zzm(1819).




Plants acaulescent up to 10 ca.high; 1 af arrangesent:
leaves in five straight ranks to irregularly imbricate, erect to
suberect, usually the latter, leaf apicea curving upwards to
outwards. |

Ieaves tuberculatse, the tubercles numerous, 6.1 - 0.7 mm.
in height and 0.3 - 0,5 mm.in diemeter; fairly evenly distributed
sometimes a few aggregated into small irregular groups, sometimes
into longitudinal groups of up to 6 tubercles. |

leaf keel nmot zluays distinct, occasionally two keels
present.

leaf colourt Agathia green, rodgreen, Veronese green,
| Sap green or Scheeles green, frequently tinged with Garnmet brownj
1 tubercles concolorous or paler.

Ieaf dimensionss length, 3.3 = 5.1 cm3 width at

| videst pert, 1.7 - 2.5 cm; length-breadth ratio, 1l.68 - 2.59;
position of widest part of leaf in relation to mid-length,

0.1 - 0.8 ce. below mid lengthsy wmucro length, 0,03 - 0,12 cm.

Inflorescence: length of peduncle, 12 - 36 cmj
length of raceme, 4 - 33 csj} thickness of psduncle: at base,

0.36 - 0,73 cu3 below first pedicasl, 0.16 - 0.37 cm; inflorescences

ustally either branched or with unexpanded raceme buds in the
axils of the sterile bracts; number of sterile bracts, 2 - 5. -

Pimensions of bassl sterile bract: length, 0.40 - 1.05
cm; width at base, V.28 - 0.0 cm; width half way along length
0,07 = 0.23 cm.

Dimensions of besal fertile bract: length, 0.35 - 0.81
cmy width at base, 0.28 « 0,60 emy width half way along length,
0e10 = 0,23 cm.

' : length of flowering pedicel: from base of raceme,

\ 0.3 - 0,95 cmg from middle of raceme, 0.26 - 0.57 cm.
Colour of perianths w=idribs of tepals pale green, vith a

| _ glaucoug or beige tinge, vein endinge im lobes often with a reddish
tinge; tissue of the tube on either side of the veins whitish,
yellowish beige or with a green or pinikdsh tinge, becoming darker
towards the base of the tube; lobes whitish, cream or yellowish
cream; sometimes tube with a very slight inflation of tissue on

1 either side of the midribs of the three outer tepals.




'Dinnsion- of perianth tube: lemgth, 7 - 13 mm;
diameter of base, 2,5 - 4.5 mm; basal diameter, 0 - 1.5 mm
greater than the middle diameter; dimensions of lobes:
length outer lobes 1.5 - 2.5 mm; length inner lobes 1,5 -
3.0 mm; width outer lobea) lees than 1,5 to 2,0 mmjy width
inner lobes, 1.5 - 3,5 mm.

DISTRIBUTION,
Living specimens seen by the author:-
CAFE PMYIiIGB.

Montagu District: On farm Riet Vliei No.2 nr Montagu;
R50; ¥rom farm garden on Baden road nr Montagu, R.58. |

Without locality: Ex hort. Kirstenbosch No.7262;
Ex Karroo Gardens, Hort;utor. R 703 Ex hort. B.Carp, R T7l;
Ex hort. Malherbe, R 72; Ex hort, Stell.Univ.Gdns. leg
H.Herre R 73.

Herbarium recordsi:-

CAPE PROVINCE.

Montagu District: Montagu, M & Neil FKo.l375
in Herb.Marloth (PRE); 4 m out of Montagu on the Baden road,
Hurling & Neil s.n. Nat, Bot. Gdns. 1942/28 (BOL);

Montagu, Hurling & Neil s.n. No.21338 (ROL); on farm
Rietvlei nr Montagu, Rowerts 50 (BOL).
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@
H.otisht of leaf Curvature

Spiral with of
plant. angle. stem, leaf apex.
CM., o o

A, JOLOSA F -
Steytlerville R14 9 19 60 0
10 37 80 d
10 30 70 o
10 %6 65 o*
10 33 75 a
10 19 €5 o
11 13 80 o
11 9 70 d
11 23 65 o
13 28 80 o
13 22 70 o
14 24 70 o
17 30 75 o
18 28 55 o
- 33 80 a*
Mount Stewart R13 4 26 75 ]
- 14 30 80 o?
14 24 70 0
15 40 70 o
- 24 75 o
- 33 70 °
- 33 70 o
- 7 65 o
Wolwefontein R11l 8 45 80 o
12 36 85 o
12 33 80 o*
12 30 80 o
13 23 60 -
14 33 85 o
14 40 70 o
17 - 80 o*
- 18 80 o*
Barce R12 11 21 65 £
Waterford R10 % 30 70
11 30 80 o
15 - 60 o
18 36 85 °
Lake Mentz R36,37 7 - 70 o
8 %6 70 a
8 16 75 o
10 30 80 d
12 30 65 o*
14 36 70 b 4
14 20 75 d
g - 30 80 o*
16 22 70 o
20 17 80 o
22 24 70 o
27 45 60 £
30 20 60 o*
- 23 70 d
- 36 7o ]
- 30 75 o*
nr, Pearston R34 9 20 60 o*
10 . 29 70 o

Table 1 LEAF ARRANGEMENT IN FIELD POPULATION SAMPLES OF ASTROLOBA
(f = following angle of leaf with stem; u = upward; us = upwards & sideways
in the direction of the keel; o = outward; d = downwards, in the case of
very patent leaves; * = curvature only s t.)




M’-t’r p].mt . ms:-‘ ® atenm, leaf apex.

Graaff Reinet R29 10 33 75 b 4
11 17 75 °
15 K] 7% :
o
16 - 65 b 4 i
- 24 70 o
- 30 65 o
- 7 65 o*
- 21 65 4 '
- 28 70 o |
- 14 70 Q !
- 16 65 r
= 9 80 o*
- 33 80 °
- 20 70 0
A JOLOSA 2 GESTA
Erantz Drift Commins 6 17 60 b 4
2063 15 b | 60 o*
14 4 60 o*
Dikkop Vlakte R40 11 41 35 £
20 41 40 o*
21 20 40 o*
25 13 40 b 4
Helspoort R4l 9 - 45 £
11 - 50 £
12 27 55 L 4
13 23 35 b 4
13 - 55 b 4
13 8 55 b 4
13 15 40 u*
14 - 40 4
14 36 45 s 4
18 26 40 o*
18 36 40 4
S. of Adelaide R38,39 11 15 60 o
11 5 30 4
11 17 60 o
12 10 45 2
12 11 60 o
17 13 45 b 4
17 10 50 u
19 15 50 o
24 15 35 4
- 12 50 o*
- - 10 40 £
- 15 35 o
- 15 50 o*
- 20 45 :
- 20 35 4
~ 9 60 o
Reyners Kop R33 15 20 60 i
17 p 5, 50 o*

Appendix Table 1. contd. LEAF ARRANGEMENT IN FIELD POPULATION SAMPLES
' OF ASTROLOEA.




An§le
Height of leaf Curvature

of Spiral with of
Lecality. plant, angle. atenm. leaf apex.
cm. o o

A, FOLIOLOSA subsp, CONGESTA. Contd.

Rayners Kop R33 20 10 40 £
(contd. - 5 45 v
- 10 60 4
- 20 40 u
- 10 30 -
- 10 80 £
- 20 45 u
- o 40 r
Cradock R32 ° 23 30 -
11 25 35
13 20 55 b 4
13 21 40 o*
13 22 60 4
15 10 60 £
15 15 60 o*
16 18 35 o"
17 9 50 4
- 20 70 £
- 28 40 4
- 8 35 b 4
- 9 30 b
- 19 50 u*
N. of Cradock R31 8 29 50 o*
8 20 30 .
12 33 4Q o*
13 9 45 £
16 13 50 r
- 20 40
A. FOLIOLOSA subsp. ROBUSTA.
Miller RS 13 3 150 [}
14 7 40 o*
L 20 35 o*
18 3 45 4
20 11 45 o*
= LS 45 b ¢
- 9 40 o*
- 2 50 o
- 3 30 o*
- 10 55 o
- 0 50 o*
- 6 50 o*
- 2 45 4
= 10 40 o
- 2 40 o
Nelspoort R28 12 23 50 o
12 6 45
13 34 35 £
13 25 40 o*
17 36 55 o
20 13 40 o®
20 28 50 o*
- 16 35 o*
- 36 35 X
- 32 35 o

Appendix Table 1 contd. LEAF ARRANGEMENT IN FIELD POPULATION SAMPLES
OF ASTROLOBA contd.




Angle
Height of leaf Curvature

of Spiral with of
Locality. plant. angle. stem, leaf apex.
CM. o o
A. FOLIOLOSA subsp. ROBUSTA. Contd.
” Nelspoort R28
(Contd.) - 35 50 o*
- 40 50 o*
- >4 35 o*
Klaarstroom R27 15 28 40 £
E. of Laingsburg Rl 15 19 50 o
Prince Albert R4 12 15 50 o*
- 10 40 4
- 15 45 o*
- 12 50 o
- 2 40 o*
- 5 45 o
- f 50 o*
- 10 55 o*
- 3 50 C
1 Bteytlierville R15 6 1 45
6 16 520 o
7 16 425 o*
7 13 50 o*
8 2 45
8 25 50 o
8 10 40 4
8 16 40 4
9 16 40
10 11 80 o*
10 18 50 o
11 6 45 o*
11 8 45 o
15 2 45 o
- 5 45 o*
- 15 30 b 4
- 3 40 o
- 18 50 o
Ft. Molteno FPass 12 - 60 o*
Hall 2284 13 - 70 o
14 20 70 o
15 20 70 o
16 20 60 o
16 23 70 o* |
- 30 60 o*
- 5 75 a '
A, SMUTSIARA.
Ladismith/Barrydsle 7 15 45 o
R3 9 8 45 (-]
10 36 50 o
11 18 50 o
11 36 40 o*
| 11 15 50 o*
11 10 80 (<]
| 12 %0 50 o*
13 21 85 o

Appendix Table 1 contd. LEAF ARRANGEMENT IN FIELD POPULATION SAMPLES

: OF ASTROLOBA contd.




Angle
Height of leaf

of Spiral with Curvature
Locality. plant. angle. stem. of ‘
: - : ; |
- : - ,i!ﬁg-ﬁnl!a--p- I
A. SMUTSIARA. (Contd.) ‘|
Ladismith/Barrydale Y 4 14 530 o* |
RS 8 27 50 o
10 7 30 4 1
11 24 35 o
11 10 40 o
11 i8 60 °
12 15 50 o*
12 30 S0 o*
12 2% 45 £
12 40 o
13 16 35 o 1l
14 3 o*
18 25 80 £ *
19 12 45 L
20 7 80 b 4
- 22 35 b 4
- 20 50 o
- 10 45 o
%:i:ga Sevenweeks 10 11 55 o
R& 13 14 55 o
18 20 55 o |
- 33 50 o '
- 13 30 4 |
Rooinek Pass R51 11 27 50 4 !
12 26 60 4 '
14 18 50 o '
15 23 40 4 !
16 15 45 4 !
17 33 80 £ '
20 33 50 £
20 28 40 o* f
20 2 60 o
21 28 40 b 4 '
- 20 40 o* it
- 24 40 o |
- 28 40 £ U
P 30 50 o* ]
HYBRID BETWEEN A. SMUTSIANA & A. RUGOSA. I
Ladismith/Barrydale I
R4 12 11 85 o | |
14 1l &0 o '
- 15 30 o ‘ ill
|| |
A. BALIIY. I
Laingsburg/Sevenweeks I
Foort RA8 10 10 45 u |l
12 10 50 u |
13 5 45 u |
- 15 55 w ?
- S 40 u
- 10 50 u \
- 0 50 u ;
Koup R26 23 10 35 u i
24 0 30 u "

Appendix Table 1 contd. LEAP ARRANGEMENT IN FIELD POPULATION SAMPLES
OF ASTROLOBA contd. |



5 Appendix Pable 1 contd. LEAF ARRANGEMENT IN FIELD POPULATION SAMPLES
OF ASTROLOBA Contd.

Height of leaf Curvature
of Spiral with of |
Locality. Plant. angle. stem. leaf apex.,
cm. o ) |
A, ' HALLII. (Contd.) 1|
Eoup R26 - 8 40 u } !
(eontd.) - 7 30 u !
- > 45 u i
- 16 20 u |
- 0 30 ll‘ 1
- > 50 u* i
- 5 30 u il
- 10 40 u* -
- > 45 u* I
= 13 50 4 |
- 3 30 u*
- 10 50 u*
- 10 35 u
- 2 85 b 4
A, BULLULATA. i
Ceres/Sutherland Rd
R24 5 20 50 us
6 8 40 us
22 2 50 us
- 7 25 us
- 4 50 us
- 10 50 us
- 11 40 us
g 9 40 u f
- 4 50 u g
. 7 m u |I
- 10 40 us (!
e 8 50 us || |
~ 1l 50 u i
- 2 40 u |
4 Miles W. Matjesfon- |
tein R2S5 8 o 45 us |
8 S 40 us 1
9 8 50 us |
11 8 40 us i
L 24 e 35 us i
: 30 21 40 us i |
!' -9 5 m us h| | ‘
o 2 45 us | |
- 2 40 us. . |
: A, RUGOSA. Al
Ladismith/Barrydale
R2 8 14 50 o
16 20 50 o i
Karoid areas near 8 2 80 7 1
Montague R17 - 23 11 6 40 o
12 1 45 o
12 10 40 ° 1
14 6 50 o ! |
13 16 45 o* 1
14 10 40 4 '
15 19 50 o i
18 9 40 o L
21 4 &0 o I|
25 10 85 o 1
I
|
|
|



of leaf Curvature

4

Sprial with of
plant. angle. stem. leaf apex.
cm o o
A, RUGOSA. (Contd.)
llom::u Rl?-g;u' - 2; g -
- o
(cmﬁa-) - 25 40 o
- 13 50 o
- 0 45 o
Rietvlel No. 2 26 1 40 4
RS0a - S 80 ¢
- d 40 o
- 13 . 50 o
Farm Hoekplaas nr 4, EHERREL.
Uniondale R16 6 30 80 °
9 30 45 o
20 30 50 o
- 20 55 o
- 30 80 o
- 20 45 o
- 30 &40 o
- 10 40 o*
- 20 60
Prince Albert R46 9 10 30 L 4
10 15 35 u
13 10 80 u
13 15 20 u
17 10 80 4
19 12 40 T
- 10 . 45 b 4
- 15 &0 u
- 10 80 u*
- 15 40 o
A. SPIRALIS,
, Cudtshoorn R7 6 10 &0 4
7 10 &0 o*
Z 5 30 o
8 10 40 b 4
9 21 25 u
9 33 45 4
9 16 45 £
9 0 3a o*
11 gz 30 b 4
12 2; "
16 24 o*
20 30 50 > 5
— 14 45 o*
- 10 80 4
- 10 35 4
- 26 35 4
- 20 40 o*
Calitzdorp RA7 12 7 30
13 § - 30 £
13 35 4
13 22 30 b 4
13 18 45 o
17 17 25 4

Appendix Table 1 Con t. LEAF ARRANGEMENT IN FIELD POPULATION SANFLLS
OF ASTROLOBA.
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