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THB ENTITIES HERREI AND SPIRALIS 

It was ~hown in the introductory survey, that these two 

entities were distinguished trom the other members or the genua, 

by the great inflation or loosely packed parenchyma tissue on 

either side or the midribs or the outer tepals or the perianth. 

Apart .t'rom the dubious herbarium speci n trom Gra rr 

Reinet, (Marloth 5112 in Herb. Marloth (PRB)) 1 the know records 

tor the entity spiralit are in the Little Karoo, trom l.adismith 

and Barrydale to Oudtshoorn and Ue Rust, while the entity herrei 

has, to date, only been round in rginal karoid areas North ot 

Uniondale, and near Prince Albert in the northern foothills or the 

Swart berg. 

"Spira lis" was first described as a species by Linneus 

in ths Species Plantarum (1153), but he did not mention the 

rugosity or the perianth in his descript:l.on or the flowers Wltil 

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. dod§oniana, which appears 

to be identical to his A. herrei. Uitewaal wrote "••• it 

("dodsoniana") is easily distinguished (trom A. herrei) by ita 

more ere,~t• and more whitish leaves, which have only very in­

conspicuous 111\es on tl1t back, and by its light rgins and keel." 

The problem now is to determine the extent or the similarity 

between the entities apiralio and herrei. 

2'71. 

VEGETATIVE CHARACTERS (See Figs. 57 and 58, and Plates 25 and 26.) 

An examination or the introductory c pariaon or vegetative 

characters in the genus as a whole shows some similarity between 

the entities spiralia and smqtsiana. In the field, ~tis often 

difficult to distinguish between non flowering populations or the 

two. It is the a~thor's opinion, that in the past there was 

considerable contusion between plants or the two entities. 

A. spiralio was the first species in the genus to be described. 

Later Aiton in the first edition of the Hortus Kewensis described 

two varieties or A. spiralis, pentagons and imbricate, on the 



grourd e or lear arrangement . Haworth in 1804 raised "pentagon&" 

to specific level , without describing the tlowers. An illustrated 

account ot a flowering plant described as Aloe pentagons only 

appeared in 18ll. It had a smooth perianth. While the identity 

of this particular plant is open to doubt , as it might have been 

a specimen either of what is now referred to by the present author 
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as A1 smvtsiana or as A. h 1111, it seems Tery likel7 that originally , 

non-flowering plants ot the entities smutsiana and spiralia were 

taken to be one species. Later, plants or A, hallii and 

A. gytsiana, which, apart trom the shape or the apex and the 

presence or tubercles, .ay look alike on account or similar 

coloration and the presence or vein lines, ~re alao contused , 

resulting in a taxonomic muddle over the identity or the species 

~. pentagons. 

The reader is asked to refer again to the introduction 

and to the ~ey ot tield populations in A. smutsiana to see how 

this compares with the entity spiralis in vegetative characters. 

U!at Arrangement (See Table 77) 

In the entity spiralia, the apiral angle ranges from 

leas than 10 - 3<f' in most plants from Hoekplaas, South ot the 

Swart berg • and 10 - 15° in plants near Prince Albert in the 

northern foothills ot the Swartberg. 

The majority ot plants in both samples or the entity 

h!rrei , have sub-erect leaveB , but in most plants of the Prince 

Albert sample, the lear apices follow the angle ot the lear with 

the stem or curve upward, while in the Hoekplaas eample they curve 

outward . One ot the tew reasons given by Uitewaal tor the 

recognition ot A, dodsoniaQI was the more erect position or the 

leaves, but , as is obvious, this is not a good taxonomic character. 

In the entity gpiralia , the majority or leaves rrom 

Calitzdorp are erect, the majorit7 from Oudtshoorn sub-erect. 

All lear apicea in the Calitzdorp sample follow the angle or the 

lear with the stem, while in nearlyl'lllt or the plants trom 

0\ldtshoorn they curve outward. 

1bua, while there is some variation in lear arrangement 

between individual populations , the two entities, taken as a whole , 



Locall1q'. 

SPIRALIS. 

Calit&dorp R4? 
Oudtahoorn R? 

HERREI. 
Boekplaas Rl6 
Prince Albert R46 

Total no. Range actual 
. Class range or measurements. indi v. measurements. 

SPIRAL JJIGLE. Class interral 10° 

0 

1 
1 
6 

1 
5 

10 

2 
3 

3 
5 

20 

2 
6 

5 

1 
1 

6 
17 

9 
10 

0 

7 - 36 
0 - 33 

10 - 30 
10 - 15 

.A.:BGLE OF LEAF WITH ST»i. Class interTal 20° 

3° Sub-50 Patent-70 
0 

SPIRALIS. 

Calitsdorp R47 
Oudtshoorn R7 

H.ERREI. 
Hoekplaas R16 
Prince Albert R46 

SPIRALIS. 

Calitzdorp R47 
Oudtahoorn R7 

HER"§EI. 

Hoekplaas Rl6 
Prince Albert R46 

SPIRALIS. 

Calitsdorp R47 
Oudtshoorn R7 

HERREI. 

Hoekplaas R16 
Prince Albert R46 

Erect erect erect Patent. 

2 
15 

7 
10 

2 

CURVATURE OF LEAF APICES. 

u r 0 

6 
1 10 7 

1 8 
5 4 1 

ANGLE OF LEAJl APEX. Class internl 

10 15 20 25 30 

2 2 2 - 9 8 6 

5 5 
1 8 2 

6 
18 

- 9 10 

6 
18 

9 
10 

50 

6 
23 

10 
11 

23 - 45 
25 - 50 

40 - 60 
35 - 45 

t 
u - 0 

t - 0 
u - 0 

0 

22 - 34 
18 - 27 

13 - 18 
9 - 20 

Table ?7 VARIATION IN APPEARANCE OF LEAlPY SHOOT IN FIELD 

S.AMPL]S OF ' SPIRALIS' AND .. HERREI: 

(u - leaf apices curving upwards; r a leaf apices 
following the angle of the lear with the stem; 
o = lea! apices curving outwards). 



R46 

Fig.57. Variation in leaf shape in population samples of the 
entity herrei. (Sheathing part of leaf base not shown , 
the dots indicate the number of leave~er plant). 
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' 

R7 

R47 

R6 

Fig.58. Variation in leaf shape in population samples of the 
entity spiralis. (Sheathing part of base not shown, 
the dots indicate the number of leaves shown for each plant.) 



differ little from one another with r gard to t hese characters. 

Le§t apex (See T ble 78) 

In the entity herrei, the lear apex generally be 

de cribed narrowly c i nate, while t ha t of the nt i ty §piralio 

is ore gen r l l y cut c n t.e. This 1 aiffic l t to express 

n r ically , nd r t er pproxi te thod as d vi sed for doi 

o . n ·mpri nt of the 1 af d • nd t"ro th pex n r c, 

th radius o ich w pproxi tely one f i th of the l engt of 

~ 'le r • s dr c tt n th t o s i d s of tne 1 af. 'nt 

t n t h se poi nt nd the a pex of the lea . was then 

s r • 

This ngl e i s f ound to 
0 pp ox t ly 20 - 35 1 an 

Calitzdorp and Oudtahoorn samples respectively, 

or §oirali§, 

10 - 20° in p 

hi in th 

nts fro. 

herrei sp c ns it is ppr oxi tely 

Ioekpl s and 10 • 15° in most of th 

Prine lb r t sa p e. 

t 1 ch r ac ter t en, a differ nee, although not 

bsolute, i o n t 1e n the t o ntitic:::s. 

lsat lengtc,h (See Table 79 and i s. 57 and 58) 

Longer leaves tend to be round in plants of the entity 

g 

spiralis, where in both samples, most leaves are 2.0- ). 0 em, 

compared with 2.0- 2.5 em. in most plants of the entity herrei. 

A scatter dia ram or the angle of the lear apex plotted against 

lear length gives a fai r ly ood , but not a complete s paration or 

the two entities. (See i g . 59) 

t§at wiQth at widest R!rt and length-pteadth ratio (See Table 79) 

re is considerable overlap in these measurements 

between the two entities, ith the highest length-breadth ratios 

b ing found in .ehe Oudtshoorn population sample of the entity 

spiralis, and the lo · st len t h-breadth ratios bei g found in 

plants of the entity herrei from Hoekplaas. 

2?6. 

Pgaiyion or widest par' ot lea( in relation to l§ngth. (See Table 79) 

A s been e en previous ly, he longer the lear, the 

• It the lear was 1.5 - 2.0 em, the radius was 0.4 em, if 2.0 - 2.5 em, 
0.5 em, if 2.5 - ).v em, 0.6 em end so on. 
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Radius Leaf' Angle Length-
breadth 

Locality or arc. length or apex. ratio. 
~ . . . . . 

0 
em. em. 

SPIRALIS. 
OUdtshoorn. R47. 0.9 4.2 18 2.90 

0.8 3·? 19 2.82 
o.8 ,.6 18 2.70 
0.7 ,.5 19 2.60 
0.? 3.3 22 2.54 
o.6 3.0 23 1.95 
0.6 3.0 19 2.19 
0.6 3.0 27 2.19 
0.6 2.9 19 2.37 
0.6 2.9 20 2.3? 
0.6 2.8 21 2.33 
0.6 2.8 26 2.33 
0.6 2.? 19 2.02 
0.5 2.5 19 2.44 
0.5 2.5 26 2.47 
0.5 2.4 2? 1.96 
0.5 2.4 21 1.64 
0.5 2.4 26 2.00 
0.5 2.3 24 2.18 
0.5 2.2 22 2.00 
0.5 2.2 26 1.86 
0.5 2.2 25 1.86 
0.4 1.9 22 1.85 

Cali tzdorp R47. 0.? 3.4 22 2.41 
0.6 2.7 30 1.86 
0.6 2.6 33 1.71 
0.6 2.6 28 2.06 
0.5 2.5 25 1.92 
0.5 2.4 ~ 1.57 

HERREI .. 
uniondale 0.? 3.2 14 2.03 
Hoekp1aas Rl6. 0.6 2.6 13 1.6? 

0.5 2.3 14 1.80 
0.5 2.2 14 1.?8 
0.5 2.2 16 1.96 
0.5 2.1 17 1.62 
0.5 2.1 15 1.68 
0.5 2.1 18 1.44 
0.5 2.1 17 1.87 
0.4 1.8 16 1.46 

Prince Albert R46. 0.6 2.9 13 2.00 
0.6 2.7 9 2.08 
0.6 2.7 14 1.98 
0.5 2.5 15 2.42 
0.5 2.5 12 2.00 
0.5 2.5 13 1.75 
0.5 2.5 20 2.21 
0.5 2.4 18 2.40 
0.5 2.4 15 2.09 
0.5 2.3 14 1.?6 
0.5 2.1 14 2.28 

TABLE 78 Variation in angle of leaf apex constructed on a led print 
by drawing an are from the leat apex to cut the sides or the 
leat below, and measuring the angle made by these three 
points. The radius of the arc depends upon the length or 
the leaf'. This is shown for tield specimens o.t''s1piralis 
and:herrei·, together with the length-breadth ratio ot the 

leaves. 
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Locality'. 
Total no. Range actual 

Class range o:t measurements. indiv. measurements. 

SPIRALIS. 
L'smith-B'dale R6 
Calitzdorp R4? 
Oudtshoorn R? 

HERRE!. 

Hoekple.as Rl6 
Prince Albert R46 

LEAF LENGTH. Class 1nterTa1 0•50 em. 

2.0 2.5 3.0 3-5 4.0 

1 

1 

2 
9 

7 
8 

1 
3 
8 

1 
3 

1 
2 

1 

2 1 

1 
6 

23 

10 
11 

em. 

3.0 
2.4 - 3.4 
1.9 - 4.2 

1.8 - 3.2 
2.1 - 2.9 

LEAF lJIDTH AT WIDEST PART. Class interval 0.25 em. 

1.00 1.25 1.50_ 1.?5 em. 
SPIRALIS. 
L'smith-B'dale R6 1 1 1.? 
Calitzdorp R4? 6 6 1.3 - 1.50 
Oudtshoorn R? 4 9 10 23 1.0 - 1.50 

HERRE!. 

Hoekplaas R16 4 5 1 10 1.1 - 1.6 
Prince A1bert R46 3 2 6 11 0.9 - 1.4 

POSITION OF 'WIDEST PART OF LEAF v .r. t. MIDLENGTH. Class interval 0.2~ em. 
Above 

SPIRALIS. 
L' smith-B' dale R6 
Calitzdorp R4? 
Oudtshoorn R7 

HERRE!. 

Hoekplaas Rl6 
Prince Albert R46 

0 

1 

Below halt way mark 

1 
3 
4 

9 
5 

.25 

2 
16 

6 

-50 

1 
1 

.?5 

1 
6 

2 23 

10 
11 

LENGTH-BBEADTH RATIO. Class interval 0.25 

1.50 1.?5 2.00 2.25 2.50 2.?5 
SFIRALIS. 

L'smith-B.dale &a 1 - 1 
Calitzdorp R4? 2 2 1 1 6 
;ti&:Htleptl-il% 
Oud tshoorn R7 - 1 7 4 6 3 2 23 

HERRE!. 
Hoekplaas Rl6 2 3 4 1 - 10 
Prince Albert R46 1 4 4 2 11 

em. 

0.1be1* 
O.lbe1-Q.6bel 
0.2bel-0.9bel 

O.lab - 0.2bel 
0.1be1-0.5be1 

1.6? 
1.5? - 2.41 

1.64 - 2.90 

1.44 - 2.03 
1.?5- 2.42 

Table 79 VARIATION IN DIMENSIONS OF LEAVES IN FIELD POPULATIONS 

OF SPIRALIS AND HERRE!. 

•(ab .. above midlength, bel s: below midlength). 
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Localit7. 
Total no . Range actual 

Class range or measurements. i.ndi v. measurements • 

SPIRALIS. 
L' smith-B'dale R6 
Calitzdorp R4? 
Oudtshoorn R? 

HERREI. 

• 05 
MUCRO LENGTH. 

-
1 
1 

.10 .15 
Class interval 

1 
5 

13 8 

em. 
0.05 em. 

1 .10 
6 .06 .oa 

1 23 .04 - .16 

Hoekplaas Rl6 
Prince Albert R46 

6 
? 

2 
4 

2 10 
11 

.08 - .18 

.07 - .13 

Table 80 VARIATION IN MUCRO LENGTH m FIELD SAMPLES OF 

SPIRALIS AND HERRE!. 

further below the halt way mark or the length does the widest ~rt 

tend to be. 

Mgcro length. (~e Table 80) 

Here too, the difference between the two entities is alight, 

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

or mucros more than 0. 10 em. long, than round in the samples or the 

entity spirali§. 

In actual lear dimensions then, apart from the angle or the 

lear apex, there is little difference between the entities spiralis 

and herrei. 

LEAF COLOUR AND VEIN LINES. 

This has been described in the introduction. All the 

leaves or the entity herrei have tine vein lines running the entire 

length or the lear 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~ or 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 sptralis. 

(See Appendix Table 8). A scatter diagram or the vertical distance 

or the largest bundle cap from the ventral side or the leartrom the 

lower epidermis, plotted against the area or this cap, gave a good 

separation or the entities spiralia and herrei for the rew specimens 



THE ENTITY SPIRALIS . 

A(X 1~) . Shoot of plant from 
~ 

Calitzdorp Rq , showing white 

maculae on leaves which 

developed under cultivation 

at Kirstenbosch . 

D(X 1) 

Leafy shoots ~ and Q from Oudtshoorn R7, D from Calitzdorp R47 . 

(Scales approximate). 

PLATE 25 . 
• 

281 . 



THE ENTITY HERREI. 

Habit of plants from Hoekplaas in which the leaf apices curve 
4 outwards (X '5). 

Leafy shoots (X 1~) : showing bundle cap lines and acute acuminate 

leaf apices . 
(Scales approximate) . 

PLATE 26 . 

282. 



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 , "dodaoniana" 

cannot be considered as a species distinct !rom the entity herrei, 

Summarx 

or all the vegetative characters , the ones in which 

there is a noticeable difference between the entities herrei and 

spiralis are the narrowly acuminate apices or the former, co pared 

with the acute acuminate apices or 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 s.1pport to their recognition as separate species. The 

leaves of the entity herrei dry with a aeries or very fine 

longitudinal ridges, this has never been the case in any specimen• 

ot the entity 8piralie thus far examined. 

The entity spiralia has in tact, more vegetative characters 

in common with A. amutsiana than with the entity herrei . 

INFLORESCENCE CHARACTERS , 

In this part or the survey • herbarium specimens are also 

included. Unfortunately the number or inflorescences of tbeentity 

herrei examined is rather few. 

Peduncle and raceme length (See Table 81) 

Peduncle length tends to be greater in tbe entity 

spiralis than in the entity herrei . Unfortunately many or the 

raeemes or the entity herrei were damaged and it was not possible 

to obtain a fair eoaparison or raceme lengths in the two entitles. 

'thickness of peduncle (See Table 82) 

There is an overlap ln the width or the peduncle base 

between the majority or individuals or both entities, but there are 

a larger number or peduncles in the entity sp1ralla with narrower 

bases than are round 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. 



Total no. 
Locall't7. Class range or measurements. indiv. 

PEDUNCLE LENG'rll. 

10 15 20 25 30 35 
Field S;eecimens. 
SPIRALIS. 
L'smith-B'dale R6 1 - 2 3 Calitadorp R64 1 1 ~ 1 7 Oudtahoorn R68 2 2 11 4 5 24-

HERRE!. 
Hoekplaas R44 1 3 2 - 6 
Prince Albert R46 - 4 4 2 10 

Herbarium SJ2ec1meDJJ. 
SPil&IS. 
Graarr Reinet .? 1 - 1 
Oudtshoorn 1 5 1 2 9 
De Rust 1 l 
Little Karoo 1 - 1 

HERREI. 
Prince Albert - 1 - 1 

RACEME LENGTH. 

Field SJ2ecimens. 
SPIRALIS. 
L'smith-B'dale R6 1 1 1 ' Calitsdorp R64 1 3 1 2 - 7 Oudtshoorn R68 3 8 10 2 1 24 

HERREI. 
Hoekplaas R44 1 2 1 1 - 5 
Prince Albert R46 1 1 2 

Herbarium SJ2eeimens. 
SPIRALIS. 
Graa!'.f Reinet 7 1 - 1 
Oudtshoorn 6 1 - - 7 
De Rust 1 1 . 
Little Karoo 1 1 

HERREI. 
Prince Albert 1 1 2 1 5 

Class interval 5.0 em 

Table 81 VARIATION IN LENGTH OF PEDUNCLE AND RJ:CEME IN 

~ BPIRALIS" AND "HERRE!~ 

284. 

Range actual 
measurements. 

ca. 

25 - 33 
19 - 33 
16 - 39 

10 - 25 
18 - 30 

25 
19 - 33 
34 
16 

22 

8 - 21 
10 - 23 
13 - 36 

9 - 28 
14 - 25 

14 
11 - 21 
21 
15 

14 - 26 
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Localit,'. 
Total no . Range actual 

C1ass range of measurements. indi v. measurements. 

WIDTH PEDUNCLE BASE. Class inter.-al 0.15 em. 

SPIRALIS. 
L'smith-B'dale R6 
Oalitzdorp R64 
Oud.tBhoorn ll68 

HERRE!. 

lloekplaas R44 
Prince Albert R46 

PEDUNCLE DI.AM. 

SPIRALIS-. 

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

HERREI. 

Hoekplaaa R44 
Prince Albert R46 

3 

13 

1 

3 
1.0 

5 
7 

BELOW RACmE. 

• 10 .20 

1 
1 

17 

2 

1. 

1 
2 

Claa 

. 30 

2 
2 
7 

6 
8 

3 
3 

24 

6 
10 

interval 0 . 10 

3 
3 

24 

6 
1 11 

em. 

. 28 - . 35 

.40 - . 64 

. 2G . 56 

.4~ .58 
.40 . 60 

em. 

em • 

. 14 - . 22 

.19 - ... 29 

.13 - .25 

.23 - . 28 

. 20 . 32 

Tab1e82 VARIATION IN THICKNESS OF PEDUNCLE BASE IN FIELD SPECIMENS 

OF " SPIRALIS" AND "HERREI'~ 

Branching or inflorescence and numb!r or sterile bracts (See Tables 83 and 84) 

<Alt ot all f'ield and herbarium specimens of' both entities 

examined , only one branched inflorescence was found, in a specimen ot 

the entity spiralie from -Oudtshoorn, while unexpended raceme buds in 

the axila of sterile bracts were found in a few specimens of the same 

entity from both Ow:ltahoorn and Calitsdorp. Tbere was a slight 

difference in the number or sterile bracts between the two entities, 

this being 3 - 6 bracts in most or the plea or th& entity sptralis, 

and 2 ·- 4 bracts in most of the samples of' the entity berrei . 

Sterile and f'ertile bract§ (See Tables 85, 86, 87 and 88) 

- There is an OYerlap in the length of the bracts in tbe two 

entities , the fertile bracts or the entity herrei tending to be 

slightly longer. 

As would be expected, the sterile and £ertile bracts are 

also somewhat broader at the base in the entity herrei , where the 

peduncle is gener~lly slightly thicker than in the entity spiralis. 
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Inflorescences 
IncU. vs. vi th llllbranched but 

Localit7. one or more unexpanded Total no. 
branches to raceme buds in indiv. 

intlorescenc • axila or 
sterile bracts. 

J'ield Specimens. 

SPIBALIS. 
L' ami th-B' dale R6 0 0 3 
Cali tsdorp R64 0 2 6 
Oudtahoorn R68 1 2 24 

HERREI. 
Hoekplaas R44 0 0 6 
Prince Albert R46 0 0 10 

Herbarium Specimens. 

SPIRALIS. 
G:raarr Reinet 1 0 0 1 
OUdtsh.oorn 0 0 8 
De Rust 0 0 1 
Little Karoo 0 0 1 

HERREI. 
Prince Albert 0 0 2 

Table 8 3 VARIATION IN DEGREE OF BRANCHING OF INFLORESCENCE IN 
"SPIRAL IS' AND "HERRE!". 

Total no. Range in 
Localit,' Class range or numbers indiv. no. brae••· 

1-2 3-4 5-6 7-8 
Field Specimens. 

SPIRALIS. 

L'nith•B1 dal.e R6 1 2 J 5 - 7 
Cali tsdorp R64 2 4 1 7 4 - 7 
Oudtshoorn R68 10 12 2 24 3 - 7 

HERREI. 
Hoekp1aas R44 2 ' 1 6 1 - 5 
Prince Albe:rtR46 3 7 10 2 - 4 

Herbarium Specimens. 

SPIRALIS. 
Gradr Reinet 1 1 1 4 
Oudtahoorn 1 6 7 4 - 6 
De Rust 1 1 7 
Little Karoo 1 - 1 • 
HERRE!. 
Prince Albert 2 2 2 

' l Table 84 VARIATION IN NUMBER OF STERILE BRACTS IN "SPIRALIS" 

AND . HERRE!". 



Local.i't7. 

:Field Specimens. 

SPIRALIS. 

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

HERREI. 

Hoekplaaa R44 
Prince Albert R46 

Herbarium Specimens. 

SPIRALIS. 

Graarr Reinet ? 
Oudtshoorn 
De Rust 
Little Karoo 

BERREI. 

Prince Albert 

TableB5VARIATION 

' 

28?. 

Total no. Range actual 
Class range or measurements. indiv. measurements. 

LENGTH BASAL FERTILE BRACT. 

0.4 0.6 0.8 1.0 em. 

1 1 0.57 
6 - 6 0.47 - 0.60 

l l2 8 1 22 0.:52 - 0.86 

2 6 8 0.60 - 0.?5 
2 7 1 0.60 - 0.85 

1 1 0.65 
1 5 1 7 0.40 - 0.65 - 1 1 0.'70 
1 - 1 0.35 

6 2 1 9 0.'}0 - 1.10 

Class interval 0.20 em. 

IN LENGTHS OF BRACTS IN "SPIRALIS'' AND .. HERREI: 



288. 

~otal no. Range actual 
Localit,r. Class range of measurements. indiY. measurements. 

BASAL 'WIDTH BASAL STERILE BRACT. 

0.1 0.2 0.3 0.14- em. 
Field Specimens. 

SPIRALIS. 

L' ami th-B • dale R6 1 - 1 0.23 
Cali tsdoi"p R64 4 1 5 0.25 - 0.32 
Oudtshoorn R68 3 13 5 21 0.20 - 0.40 

HERREI. 
Hoekplaas R44 2 3 1 6 0.30 - 0.50 
Prince Albert R46 - 4 3 3 10 0.28 - 0.50 

Herbarium Specimens. 

SPIRALIS. 

Graatf Reinet ? 1 1 0.40 
Oudtahoorn - 2 2 4 0.20 - 0.28 
De Rust 1 1 0.28 

HERREI. 

Prince Al.bert 1 0.40 - 0.50 

BASAL WIDTH BASAL FERTILE BRACT. 

Field Specimens. 

SPIRALIS. 

L' smith-B'dale R6 1 - 1 0.23 
Calitzdorp R64- 2 3 1 6 0.18 - 0.35 
Oud tshoorn R68 3 19 22 0.20 - 0.30 

HERRE!. 

lloekpl.aas R44 3 4 1 8 0.30 - 0.45 
Prince Albert R46 4 4 2 10 0.30 - 0~45 

Herbarium Specimens. 

SPIRALIS. 

Graatf Reinet 1 1 1 0.20 
Oudtahoorn 1 5 1 - 7 0.10 - 0.26 
De Rust 1 1 0.25 
Little Karoo 1 1 0.14 

HERREI. 
Prince Albert 1 5 9 0.30 - 0.50 

Class interYal 0.10 em. 

Table 86 VARIATION IN BASAL 'WIDTH OF BRACTS IN •sPIRALIS" AND 

"HERREI'. 



289. 

Total no. Range actual 
Locall't7. Class range of measurements. indiv. measurements. 

MIDDLE 'WIDTH BASAL STERILE BRAC!r • 

.05 .10 • 15 .20 .25 em. 
Field Specimens. 

B:PIRALIS. · 

L'smith-B'dale R6 1 1 . 0.10 
Cali tzdorp R64 2 3 - ' 0.08 - 0.13 
Oudtshoorn R68 1 16 4 21 0.05 - 0.15 

HERREI. 
Boekp1aas R44 1 4 1 6 0.15 - 0.2? 
Prince Albert R46 - 6 4 10 0.14 - 0.20 

Herbarium Specimens. 

SPIRALIS. 

Graaff Reinet 1 1 1 0.14 
Oudtahoorn "' 4 0.06 - 0.10 
De Rust - 1 1 0.10 

HERREI. 

Prince Al.bert 1 4 0.10 - 0.23 

MIDDLE 'WIDTH BASAL FERTILE BRACT. 

Field Specimens. 

SPIRALIS. 

L'smith-B'dale R6 1 1 0.10 
Cali tzdorp R64 2 3 1 6 0.05 - 0.23 
Oudtshoorn R68 21 1 22 0.06 - 0.12 

HERREI. 

Hoekp1aaa R44 1 3 3 1 8 o.1o - o.24 
Prince Albert R46 4 5 1 10 0.12 - 0.13 

Herbarium Specimens. 

Graatf Reinet ? 1 1 0.04 
Oudtshoorn 1 6 7 0.04 - 0.06 
De Rust 1 - 1 0.07 
Little Karoo 1 1 0.06 

HERREI. 

Prince Albert 3 9 0.08 - 0.1? 

Clasa interYal 0. 05 em. 

Table 87 VARIATION IN WIDTH OF BRACTS TAKEN HALY WAY ALONG 

LENGTH OF BRACT IN" SPIRAL IS AND. HERREI ~· 



2 • 

Total no. Range actual 
Locality. Class range ot measurements. indiv. measurements. 

LENGTH-BREADTH RATIO BASAL STERILE BRACT. 

2.0 4.0 6.0 a.o 10.0 12.0 14.0 

Field Specimens. 

SPIRALIS. 

L' ami th-B' dale R6 1 1 6.?0 
Cali tsdorp R64 3 2 - -5 6.00 - 11.8? 
Ou.dtsboorn R68 3 5 5 3 3 2 21 4.26 - 28.00 

HERRE!. 

Hoekplaas R44 3 3 6 3-33 - 6.00 
Prince Albert R46 3 4 3 - 10 3-50 - ?-33 

Herbarium Specimens. 

Sl'IRALIS. 

Graatt Reinet ? - 1 1 10.00 
Oud.tahoorn - 2 1 1 <).00 - 12.50 
De Rust 1 1 11.00 

HERRE!. 

Prince Albert 1 - 1 2 4 3-91 - 11.00 

LENGTR-BRE.A.MH RATIO BASAL FERTILE Bl.U.CT. 

Field Specimens. 

SPIRALIS. 

L'smith-B'dale R6 
Cali tsdorp R64 
Oudtahoorn R68 

HERRE!. 

Boekplaaa R44 
Prince Albert B46 

Herbarium Specimens. 
Grarlt Reinet ? 
Oudtahoorn 
De Rust 
Li tt1e Karoo 

HERRE!. 

Prince Albert. 

- 1 
2 

4 
4 

1 
2 
4 

3 
5 

1 

3 

9 

1 
1 

1 

1 
5 

6 
1 

2 

2 

Class interval 2.00 

2 

1 
6 

- 22 

5-?0 
2.08 - 12.00 
3-50 - 12.50 

2.50 - ?-50 
- 10 3·33 - 6.53 

1 1 16.25 
7 6.25 - 10.00 
1 10.00 
1 5.83 

9 4.50 - 10.00 

Table 88 VARIATION IN L:ENGTH-BRE.A.DTH RATIO OF BRACTS IN 

. SFIRALIS. AND" HERRE!•. 
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The middle width or the lowest sterile and fertile bracts, 

taken at a point baltway along tbe bract lensth, alao tenda to be 

greater in the entity nerrei than in the entity §piralit. Thie 

difference is more marked in the basal fertile bracts, where in 

the majority or the samples or the entity ap!ralie, the middle 

width is 0.10 em. or leas, eoapared with 0.10 - 0.20 em. in the 

majority or the samples or the entity herre1. 

Correspondingly, higber lencth-breadth ratios, calculated 

by dividing the length or the bracts by the middle width, are round 

in the entity tPtralis. 

Pedicel length (See Table g9A and B) 

This tends to be someWhat longer in the entity herrei 

than in the entity spiralia, but again there ia eome overlap 

between the two. In the entity epiralia, the basal flowering 

pedicel ia 0.2 - 0.4 em. long in most flowering specimens trom 

~dtahoorn and the small sample from the Ledismitb-Barrydale 

laroo, but it is more yariable in the Calitadorp aa.ple. In moat 

ot the flowering inflorescences of the entity gerrei, the basal 

pedicel is 0.4 - o.a em. in length. The length most or the 

-pedicele rroa ~he middle or flowering racemes or the entity 

spiralis ia 0.2 em. or less in specimens from Oudtshoorn, and 

more variable in the Celitzdorp aaaple. In inflorescences or tbe 

entity herrei middle flowering pedicel length ranges from 0.2 -

0.8 em. in plants trom Hoekplaas, while most pedicels from the 

aiddle or flowering racemes troa Prince Albert are 0.4 - 0.6 em. in 

length. 

§!ampry. 

Thus in inflorescence characters, the ditferences between 

the entities aoiralit and herrei are alight. In the entity 

apiralia, peduncles tend to be longer and more slender, pedicela 

tend to be shorter and bracts tend to be narrower and slightly 

shorter than in the entity herrei, but there is considerable -overlap 

in these measurements between the two. There are local variations 

in these measurements in populations or the entity spiralia from 

Oudtahoorn and Calitzdorp. 



PERIAMTH CHARACTERS (See Plate 27). 

Mention was made in the introduction of the tact that 

the inflated tissue on either side or the mid rib of the outer 

tepals is transversely rugose in the entity spiralia and smooth or 

undulating in the entity herrei. 

294. 

This rugosity in the entity spiralia is Yery marked indeed, 

taking the form or transverse wrinkles, but in herbarium apecilaens. 

however, it is sometimes difficult to distin~ish perianths or this 

entity trom specimens or the entity berrei when the swollen part 

or the tepal ia undulating in appearance in the latter. 

Three types of perianth inflation were observed in the 

entity qerrti. (See Pig. 60). In the first and second types the 

base ot the perianth tube is eitber the same diameter as or slightly 

smaller than the middle diameter or the per1anth tube. In the 

first type, (!. in the diagram), the inflations are very slightly 

undulating, while in the second type, (!. in the diagram), the 

inflations are amooth. In the third type, (£.. in the diagram), 

the base or 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 or the entity herrei as .rinkled as that or the 

entity §pirali§. 

All three types of perianth were found in both 

populations or the entity herrei and their frequency is given in 

Table 90. 

The colour or the perianth in both entities is very 

sillilar. 'nle midribs or the tepals are greenish, often with a 

beige tinge, while the inflated tissue on either side is white 

and the lobes are a clear yellow, which may be bright or pale, 

but is never cream or white. 

Poaition or lobeS in thl gpen flo'![. (See Fig. 61) 

this is very similar in the two entities. In most cases, 

the anterior outer lobe is at an angle or ,)0 - 6cP, and the outer 

laterals and inner petals are at an angle or )0° or less. 

Dimonaiona gf lgbes. (See Fig. 61) 

The outer and inner lobes or the entity spirali§ tend to 

be narrower than those or the entity herrei, being in most eases 



Fig.60. Variation in shape of perianth tube in the entity 

herrei. 

Type Type B Type C 

Table 90 Frequency of occurrence of perianth types in 

two pqpulation samples of the entity herrei. 

Localit7 Type of perianth Total number 

A B c individuals 

Hoekplaas R44 2 2 1 5 

Prince Albert R46 4 2 1 ? 

295. 



()) 

·rl 
r-l 
cO 
H 
·rl 
Pi w. 

·rl 
().) 

H 
H 
().) 

::q 

POSITION OF LOBES IN OPEN FLOWER 

l 
JO CIID 15 L so .o 7 

c :::::1 

l 

L 1 
3e •c -;; 

J ., 

L l 
Jo 60 "i' 

c :::::1 

[ ~ 

L ~~ .., o 

R6 

R61 

Nbg 
R44 

R46 

Outer ant. 
lobe 

Outer lat. 
lobes 

Inner post. 
lobes 

Inner lat. 
lobes 

c 

r l .. 
, 

'. H 

DIMENSIONS OF PERIANTH LOBES 

c .:J 

L l 

·~ 

I ::I 

'-:::;, 

. "'] 

c ::J 

r .., 

[ .J '-
10 10 

c= 

10 10 

::J 

, 

... 

R6 
R47 

__R61 ....... 

:iJ'Thg 
-, B.44 

.R46 

Length outer 
lobes 

Length inner 
lobes 

Width outer 
lobes 

Width inner 
lobes 

DIMENSIONS OF PERIANTH TUBE 

()) 

CJ CJ R6 ·rl == 
r-l = = R47 cO = 
H fi Cb J~ ·rl 
Pi w. R61 

I ,.,. ..... If-
.,_ 0 0 +01'~ 

·rl = = = Nbg 
().) 

H ~ c::::::J .~ R44 H = 
().) n n....... I I I ::q R46 

' " - 01' 
,., _ .. ··-· .•.. ,_ 

Length to Diff. betw. diams Diff. betw. diams 
neck middle and neck base and middle 

()) CJ 
·rl = = == = r-l n = = cO 
H r l 

~ ·rl ~ L_, Pi I 

w. [ "1-- -
1• l ·o·~ , .. •• .. ... l• 40 so. .... 

·rl 
().) = = = H =C-::J ~ C'-= H = 
().) ,.. 

J ::q ..__,_ L.- ----. 
'-- ~ 

•• ,._ ,. 4• ~0 £0 0 ..... 
Diam neck Diam middle Diam base 

Fig.61. Variation in perianth characters in the entities 
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ap . oximatel 1.5 n. wide. In the entity herrei, the outer and 

inner lobe e nerally 1. 5 - J. 0 rmn. in width. 

In too, lobes or the entity SR1rali§ tend to 

dif er, bein p ro rna tely 1.5 mm. long in most cases, while in 

h en~it herrei, r ostly 1.5 - J.O mm. in length. 

Dimensions or perianth tube (See I • 61) 

The · jority or ste cimens of the entity herret. tend to 

have shorter p riun ,h tubes than those or the entity spiral&§. 

The diameter of the neck is 1.5 - 2.0 mm. i n o t 

perianths or ,he entity m:iralis, and 2.0- J. O mm. in mos·t ot the 

entity herrei, but there i a considerable overlap or these 

measurements between the two. 

The mid-diameter or the perianth is gr a ter in the entity 

herrei in most cases than in the entity sp!ralia, while the basal 

ia•eter is more variable, but on the whole, similar in both. 

The difference between the diameter of the neck and 

the diameter of the middle or the perianth ranges from 0.5 -

2.0 mm. in the entity §Riralis and 1.0- 2.5 • in the entity 

htrrei, In most peria ths in both entities the base or the tube 

is the same s, or less than,· the diameter of the middle or the 

tube ana in both there are a few individuals with perianth tubes in 

which the basal diameter is ali tly greater than the middle 

diameter. 

Swmnarx 
Certain perianth characters are indicative of a 

difference between the two entities. character which appears to 

s1ow an absolute difference between the two is the nature of the 

inflation or parenchyma ti sue or the perianth tube, this being 

1 ys very rk ly transversely rugose in the entity spiralia, 

as opposed o smooth or very slightly undulating in the entity 

qerrei. 

297. 

Other characters in which the entity gerrei differs trom 

the entity spiralisa b t not completely, are the shorter tubes, the 

larger perianth lobes and the broader middle diameter ot the perlanth 

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 nf 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 

Aa bas been mentioned, root squaehes or plants or the 

entity spiralis gave a somatic chromosome count or 2n • 28, while 

in root aquaahes or pla ta or the entity herrei the somatic number 

was 2n • 14. Unfortunately it has not yet been possible to examine 

the raeiotic behaviour in Pollen Mother Cell chromosomes of the 

entity spiralit to determine whether or not the plant is an 

auto- or an allo-polyploid. 

CONCLUSION 

In conclusion then, although the entities gpiralit end 

h!rrei haye in common the inflation Of the OQter tepala of the 

perianth, and have Yery similar inflorescence characters, their 

contin~ed recognition as two dietinct species seems justified, 

pri•rily on grounds or diff'erence in chromosome number and on 

299. 

the difference in appearance or the inflated part or the perianth, 

this being tar more rugose in the entity apiralil• Other characters 

in which the two differ, but which are more· dirtic\llt to aesees are 

the greater aise and closer proximity to the epidermis or the bundle 

caps, and the more acuminate nature or the lear apex in the entity 

herrej,.. 

~~or.dingly these o entities are still referred to as 

ytrolob! epiralia· (L) Uitew. and Aatroloba herrei Uitew. 



AN INTERGENERIC HYBRID 

between 

ASTROLOBA RUGOSA AND HAWORfBIA MARGARI!IJERA. 

30(). 

Hawortb 1n Ms Supplementwa or 18!9 liated Apiora aspera, 

aoooapan~ed by the same deaor1pt1oa as 1n b~s ~ynopsis (1~124 and 

two varieties thereof, minor and , "nearl7 twice as largeM. 

•ollowiq .tns account of this speo:1ea is a deacript~on or a new 

species or Apicra - Ap1ora bioarinata with "cordate leaves with two 

keels ••• scattered raised dark green tUbercles on the under-sur.taoe 

and aarg1Ds and keels frequentl.7 rougbl7 "'beroulate". There is no 

note as to the or1c1A of this species, but ~ere is a comment that 

this apeoies is very similar to A.aspera, ("priori atmillima ••• v). 

but aearl.7 three tiaea the size. 

The account ot leat variation in popW.atio.o.s ot the species 

nowrererred to by the present author as A.rugosa showed that in 

all apeo1mena, with one exception, leat length ranged fraa 1. 5 -

2.5 om. In individual populations, most apeoilllens had leaves either 

1.5 - 2.0 om, or 1.5 - 2.5 om loAg. 

The present author found a pl.ant of unknown origiD, labelled 

No. 7262, in the succulent collection at Kirstenboaon, with leaves 

).5 - 4.5 em la.g, and numerous tubercles on the exposed part of 

the lower side, which did indeed reaeable an enlarged speoiaen of 

A.rugosa. The flowers were actinomorpnic and it seemed reaaonab1e 

to recognise the plant as a speciaen of A.bioarinata Haw. 

There were also a num.ber of herbarium apeoiJilana, (of which 

Hurling and Neil s.n., Nat. Bot. Gdns. l942/2H (BOL) may be cited 

as representative), of plants resembling the plant No. 7262, collec­

ted b7 HurliQg and Neil over several yeara tram a locality four 

ailes out of Hontagu on the Baden road. These plants had been 

1:oWld growiag with pl.ante of A-rugosa ao.d Haworthia margarititera 

(L) Haw. Miss w. Barker, ~hen world.ng at the Bolus HerbariWil, 

suggested that these plants were in fact hybrids between Haworthia 

margari tit era and Apiora aapera, as A. rugosa was then. 1Acorrectl7 

known. 



Subaequentl7 the author found a number of plaa.ta which might 

be referred to as "bioarina~a" 1.D. other succul.ent oolleo~iona, all 

of Wlknown origin, save for speoilllena from Mr. B. Herre of 

Stellenboaoh, which he said, he thought oam.e from near Calitzdorp. 

!o date~ there are no known records o:t A.rugosa fro. this area. 

The author in a number of field trips in the area found onl.7 speci­

mens ot Astroloba apiralis (L.) Uitew. According to Mr. H. Hall of 

Kirstenboaoh, the form llaworthia aarga.ritifera which was found with 

A.rqpaa and "bicarinata" is co.llfined to the Western liaits of the 

Little Karoo, and it has never been seen elseWhere b7 the present 

author. 
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A. searoh ot 11kel.7 localities four ailes ollit c4 Montagu on the 

:Baden road, wb.Ue producing numerous plants of A.rugqsa, failed to 

reveal any pl.aats ~ the suspected hybrid or Baworthia saargari tifera. 31 

However, pl.&~~.ts of A.ryoaa, the auapeoted lqbrid, and the tom. of 

Havorthia aargarititera concerned were tound in the garden of a tara­

house 1n t.hJ.s area. The preaent owner did not know of their origins 

but it ie indeed possible that tiley came from karoid areas Aearby. 

EYentuaJJy, thanks to t.tle efforts ot Mr. J. Stqner of the 

Karoo gardens, Worcester, plants o:r the putative b7brid and ita 

suspected parents were found growing together near Mo.11tagu on a fa.ra 

Rietvlei No. 2, in one of the dr.J karoid Yalleya running parallel to 

the Baden-Baden one. ln all, two plants o~ "b1carinata" were die­

covered in the area, one growing under a bush oloaelJ associated with 

a clump of Astroloba rugosa, the other also under a bush, a .foot away 

.fl'Olll a pl.&rlt of Hawor~ia margarititera. (See Plate 28.}. Both 

A.rugost and H.margaritirera were occasional under bushes in this area. 

• Miss Barker described the plants of Haworthia as H.fjli1losa 
(Sala.) Haw., but they and aia1l.ar plants have been idea ied by 
Mr. H. Hall of ltirstenboach as H.margaritUera (L.) Haw.. It seems 
to the preaea\ author that these two are prof)ibJ.y a eiDgle species, 
but more .field obserYatione would be necessary to prove this. The 
nomenclature ot the H.margaritilera ooaplex is too confusing to 
allow the application ol a varietaJ. name to the plaAts ooncem.ed. 



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 aquaabea of A. £UIO&a, H.margari.tUera and or "bicarillata" 

plants froa Riet Vl.ei No. 2, Mr. Mal.herbe o£ Robertson, and 

Kirstenbosch No. 7262, revealed in all cases, a haploid ohromosoae 

number of n =- 7, w1 th three short, and 

ohroaosomes, similar in appearance in al~ three. 'See Plate 11). 

Examination of ohroaoaome pairing at ae~phaae of ~e first 

aeiot1c d1 vision in pollen aother cella showed ooaplete pairing in 

the two preparations examined or A.rugosa Zraa Rietv!ei and 

H.margaritifera from the Kirstenboach collection. 

Pollen Mother Cell squashes troa the "bicarinata" plut No. 7262 

showed a coaplete lack of' pairi.DB between some of the lODe chromo­

somes 1n a few instances (See Plate 29 and Jlig. 62). In one cell 

in which all. long chromoaoaea showed ooaplete pairing, there appeared 

to be lack of pairiDg between a pair of short ohromoaomea. Untor­

tWl&teJ.7 at the time it was not possible to make a photographic 

record of this (See Fis. 63). 

The number of cells 1n which the ohromosom.e con.tigurationa 

were clearly visible at Metapbaae I ot aeioaia in a P.M.C. squash 

of anthers from plant No. 7262, and the degree of lack of pairing 

is aho\oll in Table 91. 

Number of Lack of pairinB observed cells 1.n 
which Coaplete Total no. 
chrOll.osome pairiag cella 1n 

which o~ipra- o:t in two incoaplete tion ohroao- in one pair 1n one pair 
visible sOllles ot shon of lOD& pa1re of pairinc 
at aeta- ohroaoaomea ohrcaosoa.ea lOAg observed 
phase I ohromosoaea 

32 26 1 4 1 6 

Table 91 SHOWING CHROMOSOME BEIIAVIOUR IN METAPHASE I OF 
MEIOSIS IN P.M.C.'S OF "BICARINAfA" Bo. 7262 

In a preparat1oa froa the same intloresoanoe ot a~1gbtly older 

anthers ahowiag the end ot Telopbaae I of meiosis, a number of oells 

had two large masses of ru&clear material and one, rarel.7 two, small 

masses ot Auolear 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 . 

304 . 



c 

0~ 
0 

E F 

Fig.62. Showing chromosome configuration at first metaphase 

division of meiosis in pollen mother cells of 

"bicarinata" plant No . 7262 . All chromosomes 

paired in A - D, two univalents in E, four univalents 

in F . In both cases , lack of pairing is in long 

chromosomes . 



ooo 

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

at first metaphase of meiosis, in which two 

short chromosomes appear as univalents. 
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0 

F 

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 . 

307 . 



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

reasonable to suggest that these small masses of nuclear material 

arise as the result of lack of pairing of one or more pairs of 

chromoao,nes at meiotic metaphas~ I. (See ig. 64). 

Treatment with colohioin~, where the anthers were placed in a 

o.Olf solution ~ colchicine tor three hours before placing in 

fixitive, resulted in • ~.C.'s with a varying number o masses of 

nuc~ear material of irregular size at the stage whe Telophase I 

ot meiosis should have been completed. (See ig. 64). 
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In the only good preparation of anthers from flo.ers of plants 

or "bicarinata" from Rietv~ei, the P •.• C.'s were ound to be at the 

stage of ~elophase I of meiosis. Again some cells were obserYed to 

have one or two small masses of nuclear mater~ 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 o~ the •• c. cells ot 

this plant too. 

The occasional lack of pairing in Metaphase I of meiosis between 

certain complementary chromosomes is indicative of a sligbt dissimi­

larity in the two chromosome coaplements of a cell. ~uch 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 ollly 

direct evidence in favour of "bicarinata" being a hybrid. 

A oa.pariaon of vegetative and in!loresoence characters does 

provide ciroum.stantial evidence in :further support of this. Plants 

ot unknown or1gin troa various succulent collections are included in 

this comparison. In the text they are designated as rollows:-

Kirstenbosoh No. 7262; 
from the Karoo Gardens, R70; 
from Mr. B. Carp, an; 
from Mr. Malherbe, R72; and 
rrom Mr. H. Herre, 173. 



Total no. Range actual 
Locality Class range ot measurements. indiv. measurements. 

SPIRAL ANGLEs 

0° 10° 

HAWORTHIA MARGARITIFERA 

Rietvlei R50b 1 2 

'' ASTROWORTHIA BICARINATA. " 

Riet'Y1e1 R50 
K'bo8Ch ?262 
Karoo Gdn • s R70 
Ex. B. Carp R7l 
Ex. Malherbe R'12 
Ex. H. Heme R73 

--

1 

1 --1 

1 - -
1 -- -- -

ASTROLOBA RUGOSA 

Rietvlei R50a - 3 
Montagu : • Rl?,l9,20, 

23. 1 10 

1 

3 2 

-
-Irreg. 
l!rreg. 

-

2 

1 
1 
1 
1 

4 

16 

ANGLE O:F LEAl' WITH ST:E%1. Class interre~ 20° 

Rietvlei R50b 

Rietvlei R50 
Karoo Gdns R70 
Ex B. Carp R71 
Ex Malherbe R72 
Ex H. Heme R7' 

Rietv1e1 R50a 
Honte.gu Area Rl7,19,20, 

23 

30° 50° 

HAWORTHIA MARGARITIFERA 

-
"ABTROWORTHJA BICARINATA" 

1 

3 
1 

1 
2 

ASTROLOBA RUGOSA 

4 

15 

-

1 

3 
1 
1 
1 
2 

4 

16 

0 

30 - 40 

10 - 18 

8 

~i.regular 
lrr e g}.l-1 ar 

1 - 13 

0 - 25 

'-0 - 30 

40 - 50 
35 - 40 
25 
40 
30 - 50 

40 - ;o 

40 - 60 

TABLE 92 Variation in spiral angle and angle ot leat with 

stem in tield and -garden specimens or H. margarititera 

the auapected hybrid and A. rugosa. 
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Total Range actual 
no. measurement a. 

Looalit7. Clasa range of aurementa. i.ndiv. 

Q\U'Dture ot leat apiot• • 

u t 0 

HA'WORfHIA MARGARITIJ'ERA 

Rietvle1 R50b 3 - - u 

"~TROWORTH;J. BICARINATJ." 

Riewle1 R50 - 2 - 2 t 
Karoo Gdn • s R70 1 - - 1 u 
Ex B, c: R1l - 1 1 0 

_: Malhe • R?2 - 1 - 1 t 
Ex H. Heme R7' - 1 1 2 t · -

ASTROLOBA RUGQSA 

Rietvlei R50a - 2 2 4 t - 0 

Montagu Area Rl7~19, 
20, ' - 2 14 16 t - 0 

Grta)eet Y&4th ltat• C*l!• interyal 0,25 ca. 

1.25 1.50 1.75 2.00 2.25 2.50 2.75 em. 
HA'WORTlll.A. MARGARITI:PERA 

Rietvle1 R50b - - 1 - 1 1 - - 3 . 1.6 - 2.5 

"ASTROWORTHIA BICARINATA" 

Baden-'Baden R58 - - 2 - - - - - 2 1.7 
Rietvlei R50 - - - 2 - - - - 2 2.0 
Hort K'bo.oh 7262 - - - - 1 1 - - 2 2.2 - 2., 
Karoo Gdn • s R?O - - - - - - - 1 1 2.8 
Ex B. 0= R?l - - - - 1 - - - 1 2.1 
Ex Malhe • n?2 - - - 1 - - - - 1 1.8 
Ex H. Heme R73 - - - 1 1 - - - 2 2.0 - 2,1 

A§TROLOB.A RUGOSA 

Rietvlei R50a 1 2 1 - - - - - 4 1.2 - 1.6 
Baden R4 Rl8 1 ' 3 - - - - - 7 1.2 - 1.7 
Montagu Area Rl7~19, 

20, ' 2 17 7 1 - - - - 27 1.1 - 1.8 

TABLE 93. Variation 1n Curvature of leaf apices and greateat 

leat width 1n field and sarden apecimena of 

H, mvsaritifera, the euapeoted h;vbrid and A. rugoaa. 

*(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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B X{-

A X lf 

C X 1 

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

PLATE 30 . 

313 . 
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'l!otal no. Range actual 
Locality. Class range or measurem•nts. · 'indiv. measurements • 

• 05 .10 .15 em~ 

HAWORTHIA MARGARITIFERA 

RietTlei R50b 1 2 .10 -
"ASTROWORTHIA BICARINATA" 

Baden-Baden R58 2 2 .10 
Rie"tYlei R50 - 2 2 .oa -
Hort. K'bosch 7262 l 1 2 .oa 
Karoo Gdn • s R?O - 1 1 .09 
Ex B. Carp •. R?1 1 1 .03 
Ex Malherbe R?2 1 - - 1 .0? 
Ex H. Heme R?3 2 2 .oa -

ASTROLOBA RUGOSA 
Rietvlai R50a 3 1 - 4 .05 -Baden Rd. IUS 3 4 1 .04-
ftontagu Area Rl?,l9,20,23 13 13 26 .04 -

Class interval 0.05 em. 

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

CQMPARISON OF VEGETATIVE, CRARAQTEaS. (See Plates 30 and 31). 

In growth habit, plants of H.m.argarititera are acaulesoent, the 

leaves !ol'Dli.ng a five tariou.s rosette, while 1n both A.rugosa, as is 

typical in tlle genus Astroloba, and in "bicarinata" the plants are 

caulescent. 

Leaf arrangement. (See Tables 92, 93) 
H.margar1tifera has somewhat iabr1cate, erect leaves, the apices 

o! which curve upward·, while A.rugosa has leaves more regularl7 five . 

ranked and sub-erect, the apices o:r which follow the angle of the lea! 

Wl. th the stem., or, more frequen tl,y, curTe outwards slightly. In 

"bicarinata , the spiral angle is 0- 20°, the leaves are sUb-erect 

in all cases save 1n Rn, where they are erect, and the leaf apices 

~ollow the angle o~ the lea! or curve outward, except in 70, where 

they curve upward. 

Lea! size and shape. (See Tables 93, 94, 95 and 96, and Plate 65) 
H.m.argar1titera s ves varying in length :Crom 5 to 9 om, 

and in width from 1. 50 - 2. 50 om, while in A. rugosa, leaf length 

varies !rom 1.5 - 2.5 om, and leaf width from 1.25 - 1. 75 om, being 

1. 25 - 1. 50 em in mos cases. I.n 'bicarinata , leaf length is 

.13 

.09 

.12 

.09 

.06 

.0? 

.oa 



HAWORTHIA 
MARG ARIT IFER 

R50B 

11 BICARINATA" 

R70 

R50 

LlSTROLOBA 
RUGOSA 

R50A 

NBG 
7262 • R73 

315. 

• 

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 . ) 



! : Comparison of leaves of X Astroworthia bicarinata with le~­

of A. rugosa (on right) . Note double keel in right hand leaf 

of X A. bicarinata . ~ : Range of leaves in H. margaritifera; 

316 . 

A X li 

B X 1 

C X 1 

Q : Range of leaves in X A. bicarinata . All leaves seen in ventral 

view . 

PLATE 31 . 
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J.O- 5.0 om, leat width 1.50- 3.0 em. The narrowest leaves are thus 

found in a.margarit~era, with a le~h-breadth ratio of ~.50 - 4.00 

in the speoiaena observed, while tbose of A.z:ugoaa are oonsiderabq 

broader, with a le~breadth ratio of 1.00- 1.7; in the great 

maJor1t7 of oases. 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'-Wa.J mark in B.aargaritlfera, and at the halt-wa;r 

mark or a few mm. above or below it 1n A.z:ugosa. In "bicarinata", the 

widest part of the leaf 1s at the half-wa¥ mark or up to 1. 00 em. 

below it. 

The longest mucros are f'oWld 1n H.marga.ri tit era, where in the 

speoiaens observed, they range from. .10 - .13 em. ill length. In 

A.rugosa, aeasurements range rroa .04 - .08 om, whUe 1n "bioarinata" 

mucros range in length from .03 - .12 om. 

Thus in leaf arrangement and 1n the diaenaions ot the leaYes, 

"bicarinata • ia interaediate in character to H.margaritifera and 

A. rugosa. 

Lea:f Tubercles. (See Tables 97 and 98) 

The largest and most proai.nent t\lberolea trom the undersides 

of the leaves are fonnd in H.margariti.rera, where in diameter tne7 

range trom 0.9 - 2.1 -, and in heiBbt t'roa o. 7 - 1.5 mm. In 

A.rugosa tubercle diameter and tubercle height both range f'roa 0.1 -

o. 3 mm. In bioarinata", tuberol.es i'roa tbe lower sidea or ·the 

leaves vary :Crom .1 - 0.1 mm 1D beigb.t, and from o.J - o. 5 in 

diameter, with the exception or No. 7262, which has the smallest, 

least proairlent tubercles, (0.1 - O.J mm high and o.l. - O.J mm wide), 

and R73, where the taberole diameter ranges tram 0.1 - O. 7 mm. 

There is a alight tendency for the tubercles or the margi.Da and 

keel.s to be smal.ler and less proairumt, but the pa"tern of variation 

tor all three is on tbe whole the same. 

In l.margaritifera, the tuberc~es m&¥ be fairly evenly scattered, 

several sometimes merging togetber to rorm a l.arger compound tubercle 

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

2.0 - 4.0 mm apart. Theae bands are not very well de.r1ned. The 



~ocality. Class range o~ measurements. 

31.. ... 

Total. no. 
plants. 

0.1 0.3 0.5 0.7 0.9 1.1 1.3 1.5 mm. 

Rietvlei R50b 

Riet'Ylei R50 
Hort. K'bosch No.7262 -
Karoo Gdna. R70 
Ex.B. Carp R71 
Ex. Malherbe R72 
Ex. R. Herre R73 

Rietv1ei R50a 
Baden Rd.. Rl8 
Hontaau diat. R17,19, 

20,23 

Rietvlei R50b 

Rietvlei R50 
Hort K'bosch No.7262 
Karoo Gdns R70 
Ex. B. Carp R71 
Ex. Halherbe R72 
Ex. H. Herre R73 

Rietvlei R50a 
Baden Rd. Rl8 
Hontagu dist. Rl?,l9, 

20,23 

1 

1 
1 

10 

Tubercles ~rom underside ot leal. 

HAWORTHIA MARGARITIFERA. 

2 3 

"ASTROWORTHIA BICARINATA" 

2 

1 

4 
7 

27 

2 

1 
1 
1 
1 1 

ASTROLOBA RUGOSA. 

2 

Tubercles o~ margins and keels. 

HAWORTHIA MARGARITIFERA. 

1 3 2 1 

"ASTROWORTHIA BICARINATA" 

2 
1 

1 
1 

1 
2 

ASTROLOBA RUGOSA. 

3 
6 

17 3 

Class interval 0.20 mm. 

2 3 

2 
2 
1 
1 
1 
2 

4 
7 

27 

2 
2 
1 
1 
1 
2 

4 
7 

27 

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. foliolosa). 
complex. 
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320. 

tubercles of ~he margins and keels are no" smooth roWld pro1mberanoes, 

often haYing the appearance of a molar tootQ.. 

In A.z:ugosa, as has been mentioned, t.be tubercles are f airl7 

eYe.nly d1a"r1bu"ed, ranging in densit7 from about 5 per sq. 4 mm to 

30 per sq. 4 mm, and tending to be arranged in poorl7 d~ined loqi­

tudi.Dal groups of up to 6 tubercles. 

In "b1car1Data", the tubercles are also fairly eYenly distributed, 

sasetimes a few are aggregated into aaall irrecular~ shaped groups, 

and in some speoiaens, into loagitudinal groups o.:r up to 6 tubercles. 

oocaa1onall7 1n both A. rugosa and "bioarinata", a tew tubercles ooour 

on the doraal aide o.:r ~e leaf. 

Thus 1n the nature of the leaf tubercles too, plants of 

"bicarinata" are inter.aediate in character between A.ruspsa and 

H.margar1tirera. 

At this atage a comment on the epithet • ioarinatatt is in place. 

Mention has been aade el.sewnere tnat in allY one enti~y of the genus 

Aatroloba, a few plants ma,y be found with two keels on the wu1eraide 

ot .ne J.eaf. This is no less 'tlle case 1n "bicarinata", where some 

double keeled leaves were obaerYed on the &boots or No. 7262. In 

heav117 tuberc~ed leaves such as round 1l1 H.margaritirera and 

"bicarinata", the keel is not alwa,ys appar&At. Because it descr1bea 

a condition by no means alwqs present the name "bioarina'ta" is some­

what Jais.leadiDC· 

In colour, tne l.eaves o:r H.margarit1tera ane1 "bicarinata" are 

sim1l.ar to those o;C A. rugoea, but the tu.bercl.es oZ H.margari t11'era 

are always vhitiah, whUe in bicarinata", they are more trequelltl7 

oonco!orous or paler. 

A aote on leat anatog. 
I't has been mentioned that the outer valls o1' the epidermal 

cells :rrom 'the upper part ot t.lle leat are trequentl.7 papill.a'te in 

A..rugosa. This is also 'the case ill H • .margaritU'era and 1n 

"bioarina'ta". (See Fig. 8) 

Su.mma.ry. 
Prom the :rorego1Bg 1t is clear that the vegetative characters 

ot the plants referred to as "bicarinata" are intermediate between 

'those or H.margarititera and A.rugosa. 



COMPARISON OF INFLORESCENCE CHARACTERS. (See Tables 99 - 106) 

Pedicel and raceme lengths, and numbers oZ sterUe bracts per 

peduncle, are very aim.il.ar in all three, but, while no apeciDiens 

321. 

ot A.£USO&a were found with branched inflorescences or unexpanded 

az1llary raceme buds, all. inflorescences examined of II.margaritifera 

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

in some speoiaena ot H.margaritifera the axUlar.y racemes branched 

again. All planta ot "bicarinata" had branched inrloresoences, or 

it not, unexpa11ded raceme buds in the axlla ot the sterile bracts • 

. The stoutest peduncles, 0.~5 - 1.00 om 1n diameter, at the base 

and o. 20 - o. 40 om below the JB&in raceme, are found in H.margari ti:!era. 

In A.rugosa, IIO&t ot the Montagu specimens are 0.30 mm or less wide 

at the base, (with the exception of those from Baden-Baden, halt of 

which are O.JO- 0.~5 om in width), while the diaaeter o:r the 

peduncle below the raceme ranges trom 0.10 - 0.30 em, being 0.10 -

0.20 om. ill moat cases. In "bicarinata", peduncle bases range froa 

0.30 - o. 75 em in width, while the diaaeter bel.ow the raceme is 

0.10 - 0.30 om with the exception of halt the peduncles of No. 7262, 

which are thicker. 

The length of the lowest aterUe braot ranges from 0.6 - 1.0 om, 

1n all the H.marpritUera speoiaens examined, whUe moat basal 

sterile bracts 1n A.rugoaa are 0.40 - 0.6 om. long. In the "biaarinata" 

inflorescences, basal sterUe bract leDgths of 0.40 - 1.05 em are 

found, the longest oocurri.Ag in No. 12b2. 

Basal tertUe bract length ranges from 0.3 - 0.6 em in 

B.margar1 tifera; from less than 0.3 to 0. 5 em, but wi~h moat bracts 

0. 3 - o. ~ om ~ong, in A. rugosa, and trom lese than 0. 3 to 0. 6 em in 

all speoiaena o~ "bioarinatan, excep' those of No. 7262, which are 

loqer. 

Sterile bracts with the greatest basal width tend 'o be found 

in in:!loresoenoes with the stouteat~aoemes, and in H.margarititera, 

sterile bract bases range ~rom 0.3 - 0.1 am in width, while 1n 

"bioarinata" they are 0.2- 0.1 om wide,and in aost inflorescences 

of A.rugoaa, 0.2 - O.J am vide. 



L
oo

aU
t7

. 
C

la
ss

 r
an

ge
 o

t 
m

ea
su

re
m

en
ts

. 

P
ed

un
c!

e 
1
e
~
t
h
.
 

5 
10

 
1

5
 

20
 

2
5

 
30

 
HA

W
OR

TH
IA

 
M

A
R

G
A

R
im

D
'E

R
A

. 
E

x.
 H

o
rt

 K
'b

oa
oh

 
-

-
-

-
-

1 
"A

ST
RQ

'W
OR

TH
IA

 
BI

CA
RI

N
A

TA
" 

B
ad

en
-B

ad
en

 R
58

 
-

-
1 

2 
-

1 
R

ie
tv

1e
1 

R
50

 
-

-
2 

-
1 

1 
H

o
rt

 K
'b

oa
ch

 ?
26

2 
-

-
-

2 
3 

1 
K

ar
oo

 G
d

n
' s

 
R?

O
 

-
-

1 
-

1 
-

E
x

. 
B

. 
C

ar
p 

R
?l

 
-

-
-

1 
1 

-
E

x.
 H

. 
H

em
e 

R
?3

 
-

-
-

·l 
1 

l 
. .A

ST
RO

LO
BA

 
R

U
G

O
SA

 

B
ad

en
-B

ad
en

 B
59

91
8

,1
7

 
-

-
1 

3 
8 

' 
M

on
ta

gu
 A

re
a 

R
l 
,
2
0
~
~
 

-
-

4 
3 

9 
4 

R
!c

em
e 

L
en

st
h

. 
HA

W
OR

TH
IA

 
M

A
RG

A
RI

TI
FE

RA
 

E
x 

H
o

rt
 K

' b
o

sc
h

 
-

-
1 

1 
-

-
. "

AS
TR

OW
OR

TH
IA

 
BI

CA
RI

N
A

TA
" 

B
ad

en
-B

ad
en

 R
58

 
-

-
;
-

3 
2 

-
R

ie
tv

le
i 

R.
50

 
-

-
2 

1 
-

1 
H

o
rt

 K
'b

oa
ch

 ?
26

2 
-

-
-

5 
1 

-
K

ar
oo

 G
d

n
' s

 
R?

O
 

-
-

-
l 

-
-

E
x

. 
B

. 
C

ar
p 

R
?l

 
1 

l 
-

-
-

-
E

x
. 

H
. 

H
em

e 
R

?3
 

-
-

3 
-

-
-

AB
TR

OL
OB

A 
RU

GO
SA

 
B

ad
en

-B
ad

en
 R

59
91

8
,1

7
 

-
4 

6 
6 

1 
-

M
on

ta
gu

 A
re

a 
R

l 
,2

0
,2

, 
1 

10
 

5 
3 

-
2 

N
bg

 

35
 

4
0

 
4

5
 

-
1 

2 
-

-
-

-
-

-
-

-
-

-
1 

-
-

-
-

-
-

-
-

-
-

1 
-

-
-

' 
-

-
-

1 
-

-
1 

-
1 

-
-

-
-

-
-

-
-

-
-

-
-

-
-

l 
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

T
o

ta
l 

n
o

. 
R

an
ge

 
a
c
tu

a
l 

1n
41

v.
 

m
ea

su
re

m
en

ts
. 

em
. 

4 
29

 
-

41
 

4 
13

 
-

27
 

4 
14

 
-

27
 

? 
19

 
-

36
 

2 
12

 
-

2
4

 
2 

1
9

-
~
5
 

4 
l?

 
-

33
 

18
 

1
4

 
-
~
 

22
 

12
 
-

43
 

3 
1

4
 
-

38
 

' 
17

 
-

23
 

4 
13

 
-

2
6

 
6 

16
 
-

21
 

2 
18

 
-

33
 

2 
4 

-
8 

12
 
-

15
 

17
 

9 
-

22
 

22
 

9 
-

27
 

TA
BL

E 
99

 
V

ar
ia

ti
o

n
 i

n
 p

ed
un

cl
e 

an
d 

ra
ce

m
e 

le
n

g
th

 i
n

 t
ie

1
d

 a
nd

 g
ar

d
en

 a
pe

ci
m

en
a 

o
f 

H
. 

m
ar

g
ar

i t
it

 e
ra

, 
th

e 
au

ap
e4

te
d 
~
r
i
d
,
 

an
d 

A
. 

:r
u

g
g

sa
. 

\
)
 

1
\)

 
1

\)
 

• 



Degree o! Branching o! Intlorescencea. 

Locality 

IncH vs. vi th 
one or more 
branches to 

intlorescencea 

Ind1 vs. w1 th 
no branches, 

but unexpanded 
raceme buds in 

axila o:t 
sterile brac1B 

HAWORTHIA MARGARI'rlli'ERA 

Ex. Hort K'bosch 4 0 

"ASTROWORmiA BICARINATA" 

Baden-Baden R58 4 
Rietvlei R.50 2 2 
Hort K'bosch ?262 2 3 
Karoo G'dns 0 1 
Ex. B. Carp 0 2 
Ex. H. Heme 2 2 

ASTROLOBA RUGOSA 

Baden-Baden R59,18 0 0 
Montagu Dist Rl?,l9,20,23 0 0 

Nbg 

Total no. 
indiv. 

5 
4 

8 
2 
2 
4 

19 
22 

Locality 

Number of Sterile bracts 

Claaa range ot numbers 
Total no. Range actual 

indi v. no. bract a •• 

HAWORTHIA MARGARITIFERA 

Ex. Hort K' bosch 2 2 3 - 5 

"ASTROWORTHIA BICARINATA" 

Baden-Baden R58 4 1 5 3 
Rietvlei R50 4 4 3 
Bort K'boach 7262 7 ? 3 
Karoo Gdn's 1 1 2 3 
Ex. B. Carp 2 2 3 
Ex. H. Heme · 1 3 4 2 

Baden-Baden R59,18 
ASTRQLOBA RUGOSA 

19 2 6 I' -
Montagu dist. Rl?,l9,20,23 5 1'1 - 22 2 

nbg 

TABLElOO Variation 1n degree o:t branching and number of 

sterile bracts in field and garden specimena of 

- 5 - 4 
- 4 
- 5 - 4 - 4 

- 4 
- 4 

H. inargariti!era, the suspected ~brid, and A. 1-ugosa. 



Locality. Class range or measurements. 

324. 

'fotal no. Range actual 
indiv. 

Width o:t baae ot peduncle. Class intert"al 0,15 C!.• 

0.30 0.45 0.60 0.75 0.90 em. 
HA'WORTHIA MARGARITIFERA 

Ex. Hort K'boach 1 1 1 1 0.45 - 0.95 

"ASTRO\rlORTHIA BICARINA.TA" 

Baden-Baden R58 3 1 4 0.52 - 0.73 
Rietvlei R50 3 1 4 0.36 - 0.47 
Hort K'boach ?262 6 1 7 0.4? - Q.64 
Karoo Gdn's R70 2 2 0.48 - 0.60 
Ex. B. Carp R71 1 1 - 2 0.39 - 0.53 
Ex. H. Herre R73 1 1 2 0.38 - 0.47 

ASTROLOBA RUGOSA 

Baden-Baden R59,18,17 8 9 17 0.22 - 0.41 
rtontagu Area Rl9,20, 

22 23 Rbg 19 3 - 0.23 - 0.40 

Width or peduncle below main rac-e. Olaas interYal 0.10 g. 
0.10 0.20 0.30 0.40 

Ex. Hort K 'bosch 

Baden-Baden R58 
Rietvlei R50 
Hort K'boaoh 7262 
Karoo Gdn' s R70 
Ex. B. Carp R'71 
Ex. H. Herre R'13 

BadeD-Baden R59,18,17 -
ftontagu Area Rl9 120, 

23,Nbg 

RA'WORTBIA MARGARITIFE.RA 

2 2 

"ASTRO'WORTHIA BICARINATA" 

4 2 
4 
3 4 - 2 
2 

2 2 

ASTROLOBA RUGOSA. 

14 

14 

3 

8 

--
2 
4 
7 
2 
2 
4 

17 

22 

0.27 - 0.38 

0.16 - 0.24 
0.22 - 0.26 
0.25 - 0.37 
0.25 - 0.30 
0.21 - 0.27 
0.20 - 0.25 

0.14 - 0.26 

0.14 - 0.27 

TABLE 101 Variation in thickness or peduncle in t'ield and 

garden apeciaena or H. tnargarititera, the suspected 
hybrid and A. r.ugosa. 

• 



Locali't7. C~ass r~e or measurements. 
Total no. Range actual 

indiv. measurements. 

L!pg!;h baaal narilft braot. Class interyal 0.29· g~ 

o.4 o.6 o.a 1.0 1.2 em. 

BAWORTHIA :MARGARITIJ'ERA 

2 2 Ex. Hort K'bosch O.?O - 0.90 

Baden-Baden R58 
Rietv1e1 R50 
Hort. X' bosch ?262 
Karoo Gdn • s R?O 
Ex. B. Carp R?l 
Ex. H. Herre R73 

-1 

Baden-Baden R59~18,17 1 
M.ontagu Area Rl 'J ,20 9 

23. Dbg 

"ASTROWORTHIA 

1 4 
2 - 1 
1 
2 
1 2 

ASTROLOBA 

7 

' 1 

BICARINATA" 

1 -
5 1 

1 

RUGOSA 

5 
4 
? 
1 
2 
2 

8 

4 

L!Dgth basal tertile brac-t. Claaa intern.l 0,10 ca. 
o., 0.4 0.5 0.6 0.7 0.8 

Ex. Hort K'bosch 

Baden-Baden R58 
Rietv1e1 R50 
Hort K'bosch 7262 
Karoo Gdn' s R70 
Ex. B. Carp. R7l 
Ex. H. Herre R73 

1 

HAWORTHll PlARGARITD'ERA. 

1 2 1 

"ABTROWORTHIA BIC.A.RINATA" 

2 4 
4 

2 3 - -
2 

2 2 

AS~OLOBA RUGOSA 

Baden-Baden R59,18,1? 7 10 2 -
in 

6 
4 

1 6 
l 
2 
4 

19 

0.60 - 0.80 
0.40 - 0.83 
0.80 - 1.05 
0 .. 47 
0.60 
0.5, - 0.90 

0.40 - 0.55 

0.47 - 0.65 

0.34 - 0.60 

0.36 - 0.47 
0.43 - 0.49 
0.!,70 - 0.81 
0.24 
0.33 - 0.,5 
0.43 - 0.55 

0.30 - 0.45 

TABLE 102 Variation...braet 1eJ5b, in .field and garden apecimena 
ot H. margariti.fera, the suspected ~brid . and A. rugosa 



326. 

'fotal no. Range actual 
Class range of measurements. ind1 v. measurements. 

Width baae or byal sterile bract. C1aaa inte.rral 0.10 ca• 

Ex. Hort. K'boach 

Baden-Baden R58 
· Bietv1ei R50 
Hort. K'boach 7262 
Karoo Gdn' s R70 
Ex. B. Carp. R7l 
Ex. H. Herre R73 --

Baden-Baden R59~18 917 1 
!!ontagu Area Rl'J,20, 

23, Nbg 1 

Ex. Hort K'boach 

Baden-Baden R.58 
Rietvlei R50 
Hort. K'boach 7262 
Karoo ~' s R?O 
Ex. B. Carp. R7l 
Ex. H. Herre R?3 

Baden-Baden R59918,17 4 
Plontagu Area Rl 920, 

23, Bbg 2 

0.2 0.3 0.4 0.5 0.6 

HAWORTHIA HARGARITIFERA. 

- 1 1 1 

"ASTROWORTHIA BICARINATA" 

1 2 1 1 
3 

2 2 
1 

2 
1 1 2 

ASTROLOBA RUGOSA 

6 

3 

1 

HAWORTHIA HARGARITIFERA 

2 1 1 -
"ASTROWORTHIA BICARINA~A" 

6 -
2 1 1 

5 1 
1 

2 
1 3 

ASTROLOBA RUGOSA 

6 

3 

1 

1 
3 

:-

4 

5 
4 
7 
1 
2 
4 

8 

4 

4 

6 
4 
6 
1 
2 
4 

10 

5 

em. 

0.40 - 0.70 

0.28 - 0.60 
0.35 - 0.63 
0.46 - 0.70 
0.35 
0.45 
0.30 - 0.50 

0.18 - 0.36 

0~20 - 0.2? 

em. 

0.28 - 0.45 

0.28 - 0.30 
0.3<) - 0.43 
0.43 - 0.60 
0.30 
0.38 - 0.40 
0.30 - 0.35 

0.20 - 0.25 

0.20 - 0.30 

TABLE 103 Variation in basal width or bracts in field and 

garden specillena of B. margari tifera, the auspeeted 
lqbrid and A. rugosa. 



Total no. Range actual 
Loca1ity Class range of measurements. indiv. measurements. 

Basal sterile bract • 

• 05 .10 .15 .20 em~ 

HAWORTHIA HA.RGARITIFERA 

Ex. Bort K'bosch 2 2 0.0? - 0.08 

"ASTROWORTBIA BICARINATA" 

Baden-Baden R58 3 3 0 .• 18 - 0.20 
RietTlei R50 - 1 1 - 2 0.0? - 0.1, 
Bort K'bosch ?262 5 1 6 0.16 - 0.23 
Xaroo Gdn' s R'lO 1 - 1 0.10 
Ex. B. Carp R?l 2 2 0.13 - 0.15 
Ex. B. Heme R?3 1 1 2 0.10 - 0.15 

ASTROLOBA RUGOSA 

Baden-Baden R59
9
18,17 4 ' 1 8 0.06 - 0.23 

ftontagu Area R1 ,20,23 1 3 4 0.08 - 0.12 
Nbg 

Basal fertile bract. 

HAWORTRIA MARGARITIFERA 

Ex. Hort K'bosch 1 1 .... 2 0.05 - 0.0? 

"ASTROVORTHIA BICARINATA" 

Baden-Baden R58 1 3 4 0.15 - 0.20 
Rietv1ei R50 1 1 2 o.1o - o.1a 
Hort K'bosch 7262 2 1 2 5 0.15 - 0.23 
Karoo Gdns R?O 1 1 0.10 
Ex. B. Carp R7l 2 2 0.16 - 0.1? 
Ex. H. Heme R?3 2 2 0.12 - 0.13 

ASTROLOBA RUGOSA 

Baden-Baden R5991B.l? 7 3 10 0.0? - 0.12 
!1ontagu Area Rl ,20 .23 2 3 5 0.08 - 0.13 

Nbg 

TABLE 104 Variation in width of bracts taken hal! way along 

length o.r bract in .tield and garden speciJilena of 

H. margariti.tera, the suspected ~brid and A. rugosa. 



Locali't7. Class range or measurements. 

• Hort. K'bosch 

Baden-Baden R58 
Rietv1ei R50 
Hort. K'bosch 7262 
Karoo Gdn' s R70 
Ex. B. Carp R7l 
Ex. H. Herre R'73 

Baden-Baden R59918,17 
ftontagu Area Rl ,20, 

23, Nbg 

Ex. Hort. K' bosch 

Baden-Baden R58 
R1etv1e1 R50 
Hort. K'bosch 7262 
Karoo Gadn' s R?O 
:Ex. B. Carp. R71 
Ex. H. Herre R?3 

--

1 

1 

.aden-Baden R59,18,17 -
llontagu Area Rl9,20, 

23 Nbg. -

Basal Sterile Bract. 

2 4 6 8 10 12 
HAWORTH !A MARGARITIFERA 

1 

"A.STRO\IORTHIA BICARIN.A.TA" 

2 1 
1 1 

1 ' • t 
1 

1 1 
2 

ASTROLOBA RUGOSA 

2 4 1 -
4 

Basal Fertile Bract, 

HA'WORTHIA lURGARITIFERA 

2 

"ASTROYORTHIA BICARINATA" 

4 
1 
3 
1 
1 
2 

1 
2 

ASTROLOBA RUGOSA 

7 

4 ' 1 

Class interval 0. 20 

Total no. 

1 

-

indiv. 

2 

3 
2 
5 
1 
2 
2 

8 

4 

2 

4 
2 
5 
1 
2 

10 

5 

Range actual 
measurements. 

8.75 -12.14 

,_,, - 4.16 
4.61 -11.85 
4.00 - 6.56 
4.70 
4.00 - 4.61 
5.00 - 5-30 

1.82 - 9.16 

4.33 - 5.87 

8.57 -10.00 

2.11 - 2.66 
2.72 - 4.50 
3.04 - 5.40 
2.40 
1.94 - 2.18 

2.50 - 5-71 

4.33 - 5.87 

TABLE 105 Variation in the length-breadth ratio or bracts in rield 
and garden specilllena or H.. margari tirera, the suspected 
lqbrid and A. rugosa. 



~otal no. Range actual 
Class range o~ measurements. indiv. measurements. 

Lg.gth nower!nft Rf41gel ft:O!Il baae o:r raceu. 

0.2 0.4 0.6 o.s 
HA\JORTHIA PIARGARITIFERA 

Ex. Hort !:'bosch 1 2 3 

"A.STROWORTBIA BICARINATA" 

Baden-Baden R58 3 1 • Rietvlei R50 - 1 2 3 
Hort. K 'boach ?262 6 6 
Karoo Gdn' s R?O 2 - 2 
Ex. B. Carp R71 - 2 - 2 
Ex. H. Herre B73 1 2 1 4 

ASTROLOBA RUGOSA 

Baden-Baden R59918917 - 2 9 7 18 
Plontagu Area Rl ,20 9 

23 Nbg. - 3 9 7 l9 

Length .tlow!£ins pedicel .tram aU41• ot raceae. 
0.3 0.5 0.7 0.9 
HAWORTHIA . MARGARITIFERA 

Ex. Hort. K 'bosch 1 1 2 

"ASTRO\riORTHIA BICARINAfi" 

Baden-Baden R58 1 1 - 2 
Rietvlei R50 3 1 4 
Hort. K'boach 7262 4 1 - 5 
Karoo Gdn • s R?O 2 2 
Ex. B. Carp. R?l 2 2 
Ex. H. Herre R73 3 3 

ASTROLOBA RUGOSA 

Baden-Baden R59918,1? 1 11 3 1 16 
riontagu Area Rl ,20 

23)Nbg. 2 13 2 1 18 

Le!!f51ih .truiting pedicel troa base ot raceae. 
0.2 0.4 0.6 0.8 
BAWOR'lH.IA. HARGARITIY.ERA 

Ex. Hort. K' bosch 1 

•ASTROWORTHIA BICARINA~A" 

Baden-Baden R58 1 1 

ASTROLOBA RUGOSA 

Baden-Baden R59,18, 7 
· ftontagu Dist Bbg. 

1 
2 

Class interval 0.20 em. 

1 

2 

1 
2 

em. 

0.32 - 0.60 

o.-48 - o.95 
0.48 - 0.6? 
0.30 - 0.40 
0.45 - 0-55 
0.45 - 0.48 
0.39 - 0.64 

0.40 - o.so 

0.32 - 0.80 

0.50 - 0.55 

0.43 - 0.5? 
0.32 - 0.57 
o.26 - o .• 32 
0.40 - 0.48 
0.38 - 0.40 
0.37 - 0.49 

0.30 - . 0.92 

0.30 - 0.72 

0.61 

0.42 - 0.62 

0.89 
0.52 - 0.55 

TABLE loErariation in pedicel length in tield and garden specimens 
o:t H. lllargarititera, the suspected hybrid and A. rugosa. 



There is less difference 1n the width of the base of the lowest 

fertile braot. This ranges ;trOlll 0.2 - 0.5 in H.margaritifera, froa 

0.2 - o.J in A.rugosa and from 0.2 - 0.4 in all speoiaena of 

"bicarinata", except for a single apeci.lllen ~rom R1etT.le1, and all 

basal fertile bracts of No. 7262, wb1ch have a greater basal width. 

Vith regard to the le~breadth ratios or the bracts, (the 

value tor the breadth being taken hal:t-wq along the leagth or the 

braot), the aaaplea for H.J!IUliaritUera are, WlfortWlateq, small. 

In both specimens of this species, the le~-breadth ratio of the 

lowest sterile and fertile bracts exceeds ~.o. In A.£U6osa, the 

length-breadth ratio of the sterile bracts is soaewhat Yariable. 

with a leQgth-breadth ratio oZ 4.0 - 6.0 in most specimens, w.bile 

the length-breadth ratio 1n most basal fertile bracts is 2.0 - 4.0. 

A aimUar pattern is obserYed in "bicarinata". 

The 1eng~ ot basal flowering pedicels ranges fraa 0.3 - 0.6 om 

in the B.margaritifera speciaena examined, and from 0.2 - O.H cm, 

with raost speoiaens 0.6 - O.d oa lOAg, in A.rugosa. In "bioarinata" 

basal pedioels are 0. 3 - 1.0 om long, .lllOat being 0.4 - 0.6 om in 

length, with the exception of No.· 72o2, where the basal flowering 

pedioels are shorter. Moat flowering ped1ceis from the middle of 

the raceme are 0.3 - o. 5 em 1ong in all three, again with the excep­

tion of No. 7262, where tne7 are shorter. 

Mention shoul.d be made of the fact that pedtmole and raceme 

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

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

in colour. 

Snmmar,y. 

Thus 1n in:!lorescenoe characters too, "bicarinata" is illter-

aediate between B.margaritifera and A.rugoaa, although the difference 

with regard to these between the two suepeoted parent species is, 

apart from branching of inflorescences sl1gbt. It is of interest to 

note how the ~bicarinata" speoiaen No. 7~62 differs from the other 

plants of "bicarirlata" 1n thiolaless of pedw:lcJ.e below raceme, braot 

dtaensions and pe41ce~ length. 



COMPARISON Ol PERIAIITH CHARACTERS. (See ligs. 66 and 67) 

In the introductoq sune7, aention was made of the fact that 

the feature of a strongly b11abiate t~ower t7pioal of the genus 

Haworthia, was not as marked 1.D. species suoh as H.margar1t11'era. 

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

of Haworth.ia with l.ess bllab1ate perianths di.ff'er f' rom the Yer¥ 

b11ab1ate species. In the latter, the central vein of each tepal 

is a beige or ,P.aucous green, the rest of' the 1.epal includillg the 

lobes a gliateaing white. In H.margarititera, on the other band, 

1ihe tubular part of 'the perianth has a faint yell.owiah beige tinge 

which becomes a glaucous reddish brown -green towards the baae. 

331. 

The lobes are 7el.lowiah cream or oreaa, and tbe V of the vein endings 

is often alightl.y reddish brown. 

The colour of the perianth of A·£MIOSa has already been des~ 

cribed. 

The ool.o~f the perianth of "bicarinata" var.y froa those of 

H.margari t1fera to those of A. rugosa. Flowers from the plant R73 

had in some instances the outer tepals aligbtl.y inf'lated one1 ther 

side of the Jllidrib, as was observed 1n cenain specimens of A.rugoaa. 

The plant No. 7262 did differ slightly in the colour of the perianth, 

in that the veins of the tepals were green and the rest of the tepal 

including the lobes, white. Soaeti.mea the white part of the perianth 

tube.did have a pale beige tinge. 

As pre'Yioual.T, variation ill periuth dim.ensiC?ns for H.margari­

tifera, A • .rugosa and the suspeotecl .b¥br1d are shown in a series of 

histograms. 

W1 th regard to the poai tion of the lobes in the open flower, 1 t 

can be seen that 'the least open lobes are found in A. rugosa, the aoat 

open in H.margaritifera wit~•• of "bioarinata" intermediate. As 

mentioned before, A.rugosa obarao'eriat1oall7 has all the inner 

lobes at an &Qg].e of' l0° or less. This was not obsened 1.u any of 

the few H.margaritifera flowers examined, but 1n "b1car1nata" is 

found to be the oase f'or the inner posterior lobe of tvo flowers, 

and for the inner lateral lobes ot about half the a-.ples. 

Lobe length, although short for the genua Haworthia, is longest 

in H.margaritifera, rangiD& from 2.0 - 3.0 mm. for th' outer lobes 



and 2.5 - J.5 mm for the inner lobes. It is shortest, 1.0 - 2.0 mm 

for outer and 1Dner lol»ea in A. ru.gosa, and intermediate in flowers 

of "bicarinata". Here, outer and iADer lobes range .from 1.5 - 2.5 mm, 

the inner in moat oases beiDg a little longer. 

In width, the outer lobes or H.ma~itifera tend tobe similar 

to those of A.Nosa, which are 1.0 - 1.5 mm in most cases. In 

"bioarirlata", however, outer perianth lobes range frODl 1.0 - 2.0 mm 

in width. 

The inner lobes o.f both H.margaritifera and A.rugosa are 

slightq wider than the outer, being 1.!> - 2.00 mm in aost cases. 

In most of the "bioari.nata" samples, the in.o.er lobes are 1.5 - 2.00 

mm wide, except for •»eoiaeu froa H1etvle1, ill which the lobes are 

2.0 - 2.5 mm in width, and the flowers of No. 7262, where width of 

the inner periaAth lobes varies .froa 2.0- 3.5 mm. 

The le~h o:t the periaath tube varies from 9 - mm in the .few 

speciaens ot H.marpr1 ti:!era which were examined, to 7 - 11 .mm in 

aost tl.owers of A. rugosa and "bicarinata". 

In all. three, the neck of the perianth tube ranges froa 1..5 -

).0 mm, but it is aost constricted, 1.5 - 2.5 ma, in speotaens of 

A. rugosa. 

The middle diameter of tbe perianth tube too, is least 1n the 

aa~orit7 of A.nigosa speoiaenf where it is 2.5 - j.O mm. In 

"bioarinata", the aid dieuaeter is 2.5 - l· 5 mm in most flowers, 

while in H.m.argarititera it varies from 2.5 - 4.0 mm. 

The basal diaaeter of the periuth tube is broadest in 

H.margarititera, where it is 4.0 - 5.0 wa. Ill A.z:ugosa it is 

3. 0 - 3. 5 mm 1n aost fiowera, and l· o - 4. 0 mm in most speoiaen• 

ot "bioarinata", s11gbUy narrower bases being t'ound in flowers o.f 

R7). 

The di.t.ferenoe between. the diameters of 'the a1dd1e and the 

neck of the perianth tubes does not vary auoh in the three, but 'the 

di.fi'erenoe be'tween basal and aid diameter of the perianth tube 1a 

more variable. This is greatea~ in H.margaritifera, being 0.5 -

1.5 JIDl. Ill "bioarinata" the difrerenoe between basal and mid 

diameter varies trom 0 - ~.0 mm. 



. Q
O

 
H

 
cU

 s . ::r:
: cU
 

.p
 

cU
 

,::1
 

·.-
I H
 

cU
 

0 ·r
l 

p cU
 

rf.
l 

0 Q
O

 
;=

j H
 • 

c::x
: 

D
 

D
 

~
 

c-
-C

~ 
c:

:::
!::

J 
c:

::
!:

::
l 

R
a
w

so
n

v
il

le
 

C
:
:
:
:
:
.
-
~
-

-
=

 
l"

'o
nt

ag
u 

-
iL

4
 

.. ~ 
~
 

-
-

_
,£

.:
::

=
_

_
 

-

... -
0 

..., 
, .. ~

 
;a

 
a 

. -
.... 

.... 
., 

• 
•• 

.. .• 

D
 

c-:
:£

:J
 

~
 

~
 

c:
::!

:::
:, 

R
 

~
 

~
 

=
 

~
 

=
 

R
 

C;
_-
~
~

..:
:::

:1 
=

 
R

 
c::

::J
 

c:
::

J 
c:

::
::

=:
::

::
:J

 
c
:
:
=

:
l 

.-
_

--
--

c
:-

l 
=

 
~
 

d
J 

c
-=

, 
d

J 
C

J
 

r-,_
 

N
o.

 
72

62
 

_
] 

C
"
\-

--
--

::
, 
~
 

0 
C

b
 

~
 

c::
:C

J 
R

50
 

C
J

 
C

1
 

~
..
..
r:
:L
..
~ 

L
-
:
t
_
_
_
_
_
~
_
 

C
1

 
I
I
 

R
58

 
..,

 
~·
 

..._
 

a. 
·-

,... 
.. ..... 

----
--
.. 

... 
-

0
-4

 
... 

0 
., 

• 
-

r=
s-,

 
[1-

-,_
__

, 
.J

J 
J1

 
2

l 
J
L

--
, 

R
17

-2
3 

~
 

d
 

=-
--

--
-

, 
_.

_ 
M

 
.....

 
.... 

•• 
• 

--
-

' 
" 

....,
 

... 
... 

L
en

g
th

 t
o

 
D

ia
m

. 
n

ec
k

 
D

ia
m

. 
m

id
d

le
 

D
1a

m
. 

b
a
se

 
D

if
f.

 
b

et
w

ee
n

 
D

if
f 

b
et

w
ee

n
 

n
ec

k
 

d
ia

m
s 

m
id

d
le

 
d

ia
m

s 
b

a
se

 
an

d
 n

ec
k

 
an

d
 m

id
d

le
 

F
ig

.6
6

. 
V

a
ri

a
ti

o
n

 
in

 
sh

ap
e 

o
f 

p
e
ri

a
n

th
 t

u
b

e
 
in

 H
. 

m
a
rg

a
ri

ti
fe

ra
, 

"
b

ic
a
ri

n
a
ta

" 
an

d
 A

. 
ru

g
o

sa
. 

\.
N

 
\.

N
 

\.
N

 
• 



. 
bO 
H 
cO s . 

::q 

cO 
(f) 

0 
bO 
;j 
H . 

<11 

. 
::q 

cO 
(f) 

0 
bO 
;j 
H 

• 
<11 

334. 

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. 

(X 1) 

A. 

B. 

A and B: portions of inflorescences of 

"bicarinata" (X 1 approx) . P=., from the 

Karoo gardens, Worcester, R70; ~' from 

Rietvlei No. 2, R50. 

Showing the perianth ·in a 

spe cimen of A. rugosa 

(X 1 approx.) 

PLATE 32. 



SUMMARY. 

From the roregoing, "bioarinata" is shown to have perianth 

characters intermediate between those oZ H.margarititera and 

A.rugosa. It is of interest to note the difrerenoea in perianth 

character between pl&Dt No. 7262 and the other &maples designated 

as "bicarinata". 

CONCLUSION. 

In conclusion, froa the evidence of behaviour of the chromo­

somes 1n meiotic Metaphase I 1n P •• c.•s, tram the taot that 

•bioarinata" has vegetative, and t1oral oharaoters inter.mediate 

between H.margariti:fera and A.rugoaa, and from. the tact that all 

three have been ~ound in the rield growing 1n c1ose pro.xiaitJ", it 

seems reasonable to consider the plants described as .. bioarinata" 

as 1Dtergener1c ~brids between Haworthia margaritUera (L.) Haw. 

and Astroloba rugosa sp. nov. Bobens. 

To date, there has been no valid deaoription of a ~rid genua 

invol.ving the genera Astrolo'ba and Haworthia. Von PoellD1ts (1943) 

m.entioned the name "A.Pwrthia" for such a aenua, but included no 

diagDoa1a, so his name is invalid. Be combined the old generic 

name Apiora w1 th Hawort.l'li.a. 

The present author aocordinsly proposes the name x Aatroworthia 

for 1Dtergener1o hybrid• between Astroloba and Haworthia. Conae­

quentl7, the }qbr14 1n question is xererred to as x Astroworthia 

bicar1nata (Haw.) Roberts comb. nov. 
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A REVIEW OF THE TAXONOMIC LIT ATURE ON THE GENUS ASTROLOBA. 

Introduction: 

Be~ore embarking on a review o~ the subject, a comment 

on the di~~iculties encountered in dealing with taxonomic literature 

on Astroloba is appropri te. 

Most o~ the species have been described from specimens 

in private succulent collections, the descriptions in most cases 

being based on a single plant. No records o~ herbarium type 

specimens have so ~ar come to notice, and, except ~or a few cases, 

the type descriptions are unaccompanied by illustrations. 

Although succulent collectors have, !rom the earliest 

d~a been in literary contact with one another, a study or the 

literature shows a lack o~ consistency and some conrusion in the 

interpretation of certain species. 

In a genus such as Astroloba where the facies o~ the 

constituent species is so similar, this is not surprising. A 

short Latin diagnosis without an illustration may easily apply to 

more than one species. 

E%cept !or Baker (1881, 1896) and Berger (1908), who, 

writing monographs on large sections of the Liliaceae, could not 

possibly approach the problem critically, most or the recent 

literature on Astroloba has been the work of amateur succulent 

enthusiasts, none or 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 !rom stem to stem 

and indeed occasionally on the same stem, it cannot be or primar,y 

taxonomic significance. 

Taxonomic History o~ the genus: 

The earliest known account or a species or 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 Haretes, and •has produced 



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

one, making identification of the l ant in question iapossible . 
(1753) 

In his Species Plantarum, Linn\us described one species 

ot Astroloba, Aloe spiralis , "with ovate acuminate, five ranked 

~bricate leaves" and "sessile ovate crennate !lowers, the inner 

segments connivent". 

Haworth (1804) was the author ot the first monograph on 

the Aloe. He divided the group into Grandi!lorae, Curvitlorae 

and Parviflorae, the latter section including species tod~ 

recognised as belonging to the genera Haworthia and Astroloba. 

It should be noted that orth placed many plants in these groups 

without having seen their flowers . 

The arvitlorae were divided into the Acaules and the 

Rigidae, and including all the then known species pertaining to 

troloba, described from living plants in Haworth ' s collection. 

Haworth' s comments (1804 p.23) on variabilit7 in aloes: 

" • •• a predominant, but I believe an erroneous idea, that few ot 

them are truly and originally distinct; but fluctuating and 

inconsistant if raised from seed" , and on "the utter impractica­

bility ot their ever appearing in a 'hortus siccus ' , at least in 

any cognizable shape" are ot some interest. 

Duval (1809) separated the Genus Haworthia from Aloe on 

account or a bilabiate perianth: "Calyx petaloideus, rectus, 

auperne revolutus in duo labia" . 

Willdenow (1811) unaware of Duval ' s new genus, established 

the genus Apicra !rom Aloe on the same grounds: "Corolla Monopetala 

•• • •• limbo sexpartito bilabiato • •• Diese Gattung 1st durch den 

besondern Bau der Blumenkrone von den eigentlichen Aloe rten beim 

ersten Blick zu unterscheiden, • • ••• " . fhe name Apiera was chosen 

because the sap of these plants was not bitter like that of species 

ot Aloe, and the genus was divided into Acaules and Caulescentes, 

the latter including six species recognised tod_,. as species or 

38. 

components of species or Astroloba. For three ot these, A. imbricata, 

A. pentagons and A. bullulata, (sensu Yilld.) the references cited 

include good illustrations of actinoaorphic perianths. 

Willd. 1811 and Haworthia Duval 1809 are synonomous. 

Thus Apicra 



Haworth (1812) included Duval's genus in his _ sis
9 

dividing Haworthia into several sections including "Caulescentes 

erectre ••••• corollis cylindrieus sub-erectis; limbo sub-regular! . 

An genus proprium?" The rive species in this section are all 

components or the genus Astroloba as construed at oresent . 

Haworth's Supplement (1819) cont&ined the genus Haworthia 

as previously and, "Apicra. illd. - Aloe aliorum" with "·· · 

perigonius petaloideus cylindrieus, limbus regularis patulus, 

laciniis brevibus". He had not seen illdenow•s original description 

(loc.cit. p.50) and had misapplied the name Apicra to a new 

perrectly valid genus. 

This mistake was perpetuated by subsequent authors, 

notably Baker and Berger who, while citing the genus as Apicra 

illd. distinguished it !rom Haworthia on the grounds ot short 

equal spreading perianth segments as opposed to a bilabiate condition. 

Mention must here be made or Salm-D7k' s Monograph (1836-

1863) in which he retained the old concept or the genus Aloe, as 

he had done previously in his Catalogue ( 1817). The genus was 

divided into Granditlorae and Parvi!lorae, and the two groups o! 

the latter "limbo bilabiato" and "limbo regular!" were equated with 

11Havorthia Duval" and "Apicra Haw". 

Stearn (1936) proposed the conservation or the generic 

name Apicra Haw, suggastingftA. pentagons (Haw) Haw: as a lectotype 

on the grounds that: Apicra 'illd. (1811) is a synonym or aworthia 

Duval (1809). In de!in~ Apicra as a genus with a regular 

perianth unlike Haworthia, Haworth was really rounding a new genus 

!or which no alternative name exists". Technically, Haworth cited 

the epithet as "Apicra Willd."; as is shown elsewhere the 
II II 

interpretation or Apicra pentagona (Haw.) Haw. is a matter or some 

confusion. 

It would have been rar 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 or 

Astroloba, (Greek astron = star, lobos • lobe). However, tor the 

type Uitevaal put forward the same specie~ as had Ste&rn, an unw1ise 

• 



choice, because of the confusion in the application of this 

epithet. 

Taxonomic History of the ditfe~ent 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. 

34() . 



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

THE INTERPRETATION OF ALOE PENTAGONA (Ait) Haw. 

The author has shown that in her opinion the entities 

ref'erred to as "spiralis" , "smutsiana" and "hallii" should be 

treated as distinct species . bile "spiralis" differs from 

"smutsiana" in perianth characters and chromosome number, in 

vegetative characters the two are very similar, so that it is 

often dif!icult to identify plants of' either when they are not 

in flower. 

"Hallii" has a smooth perianth in common with "smutsiana" 

and striations on the lear underside which are sometimes .... ound 

in plants of' "smutsiana". Hove _, m8lJ.7 pl811ts of' ''hallii" 

have tuberc~late or spotted leaves in the field, which has never 

been obse~d in .field populations of' either "hallii" or spiralis", 

although under cultivation a f'ew plants of' both did develop white 

blotches which were not raised. ''Hallii" dif'ters further f'roa 

"smutsiana" in the keeled marginate nature of' the leaf apices, 

never to date observed in the latter . 

Although leaf' arrangeaent is not of' prillar;r significance , 

the spiral angle tends to be lower, Q-10°, in most plants of' 

•hallii" than in "smutsiana" and "spiral is" where it is more 

variable ranging !rom o-30° . 
Leaf' length in f'ield specimens of' "hallii" ranges !rom 

~1. 

2 . 5 - 4.5 em., while in field specimens of "smutsiana11 and "spiralis" 

leaf' length was 1.5 - 3 . 5 em, ver;r rarely 4.0 em. Length-breadth 

ratios are 1 . ?2 - 3.14 in plants examined o! "hallii and 1 . 30 -

2 . 30 , and 1 . 5? - 2 . 90 in plants examined of "smutsiana" and 

"spiralis" respectively. 

No branched in!lorescences and only one peduncle with 

unexpanded axillary raceme buds were f'ound in ~ield specimens 

o! "smutsiana"• while branched in!lorescences were occasional 

and unexpanded axillary raceme buds more ~requent in "hallii" • 

The length of the lowest flowering pedicels was 0 . 2 - 0 . 4 em 1n 

most specimens of "smutsiana" and 0.3 - 0.6 em in most speciaena 

of' "hallii" • 
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works with illustrations of the plants described. One was 

Commelin's Praeludia (1703) with the poor illustration of a leaty 

shoot, the other, Dillenius' Hortus Elthamensis (1732). The 

latter has an excellent illustration depicting a plant th !ive­

!arious patent erect imbricate leaves and a spike o.r !lowers, 

the perianth tubes or which are rugose on their outer surfaces. 

The plant o.r this illustration is readily associated with plants 

collected in the Little Karoo near Oudtshoorn, Calitsdorp and 

Ladismith. As be!or mentioned, the identity or the pl~nt ot 

Commelin's illustration is uncertain. 

L~eus' Hortus Upsaliensis (1748) was unobtainable, 

but in the Hortus Cliffortianus (1737), he described the lant as 

ail "Aloe with ovate acuminate leave , which are imbricate and 

five ranked about the stem ••• Plant covered with leaves so it 

is almost round. Scape erect rarely branched, !lowers 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~ire, striate rough and crisp ••• with six short yellow 

segments, the outer three r r , somewhat expanded, the edges 

slightly crenate, the inner segments smaller connivent and not 

crenate". In the last paragr ph he made the interesting comment 

that other o.r these species were said to be in Holland "~ifferantia 

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 or Dillenius' use o.r the word, and the glossary o.r terms 

in the Lichtield edition (1782) of the Systema Vegetabilium, it 

seems that by "floribus crenatis" Linneus was referring to the 

notched condition of the margins o.r the perianth lobes and not 

the rugosity of the corolla tube described and illustrated by 

Dillenius. (In the glossary o.r the Lichtield edition, the tera 

"notched" is placed under the section "margin" and its Latin 

equivalent is given as "crenatum: the margin cut into nicks, 

without any reference to the extremeties"). 

Featherly (19j4) defines the word crenate as 

being "said of a aargin with rounded or blunt teeth • While the 



perianth lobes of Ast ·oloba flowers are often minutel7 notched, 

this is not a prominent character, and it is Ter'7 surprising 

that linneus should haTe noted it and not the rugosit7 of the 

perianth tube in his first account of Aloe spiralis, if he had 

1n tact seen flowering material. 

~lthough Liruleus' account of Aloe spiralis in the 

Species Plantarua ot 175' makes no mention or a rugose perianth, 

because Dillenius• description of such a flower is cited, Aloe 

spiralis • has to be identified as a plant with a rugose perianth· • 

• There are no extant records of a Llnn:ean specimen of 

Aloe spiralis L., and it is ver,y possible that when writing the 

Species lantarua L~eus had not seen flowering material of 

the plant he described as A. spiralis, and had simply quoted an 

inaccUratel:r made summary of Dillenius' description !rom the 

Bortua Clif!ortianue. That Linneus must have seen vegetative 

material of what is now called Aatroloba seems eTident in view 

ot his earlier references of 1737 and 1748. That these may have 

been plants other than A. spiralis is not unlikel7. 

However, in a note on Aloe spiralis 1n the Observationes 

of his Mantissa (17?1), L~eue changed the description from 

"sessile flowers" to "spicate muric.ate flowers". In the same 

account the leaves are, !or the first time, described with 

"tricarinate apices". In the Lichtield glossary •mu..rex'd", with 

the Latin equiTalent "JII.Uricatus", is placed in the section "surface" 

and is given as "apriDkled w1 th awl-shaped points". Also in the 

Observationes, Ltnneus wrote that the leaf arrangement of !!2! 
spiralis was "six farious (not five farioue) illbricate" •. 

All Astrolobas have a leaf arrangement in multiples of 

five but this error was perpetuated in a number o~ subsequent 

accounts, including Hou'~ (17?3-1?83). and Persoon's edition 

of the S;rateaa Vegetabilium (179?), while Gmelin in his edition 

of the S7stema Natura (1796) described the leaf arrangement as 

octofarious and omitted an account of the flower altogether. Be 

• cited an unobtainable reference •Knorr del nat l.t •. • 6". Thunberg 

(1?85-1?94)wr1ting of Aloe spiralis did not include an account of 

• Presumably Knorr, G. • (1766-67). 
etc. (2nd ed. 1778) . 

Deliciae Naturae Selectae 

~. 



the flower and also described the leaves as "imbricate octofariis" . 

The Lich!ield edition of the ~Y t Vegetabilium included a 

description of the flowers as in the Mantissa but omitted any 

account of leaf' arrangement. 

Mention must be made o.r the account of Aloe spiralis 

in the eighth edition of illers Garden Dictionary {1768) in 

which was noted a much larger Mseminal varie 

leaves and longer pedicels r ised from seed" . 

cited were Linneus 1753) and vommel~ (1?03) . 

with thicker 

The only references 

There was no 

account of the floral morphology apart from Linneus' epithet "oval 

crenated flowers" . 

In 1?89 appeared the first edition of the Hortua 

Kewensis b7 William Aiton. part from listing two new varieties 

of Aloe spiralis b sed on lea£ arrangement : ~ imbricata 

"imbricated spiral Aloe" and p pentagona "5-sid.ed spiral aloe", 

to sup)lement previous descriptions, only noting 

that the species flowered in June and Jul7 and was cultivated in 

1?32 b7 James Sherard. As references , apart !rom the Species 

Plantarum•, Aiton cited Thunberg {1785) quoting "foliis octo!arius 

ovatis" and Dillenius {1732), making no mention of a rugose 

perianth. As has been shown, the leaf arrangement in A. spiralia 

varies from a spiral angle of 0° to one of 30° , so that on grounds 

of the description alone, o( imbricata and ~ pentagona cannot be 

recognised as valid varieties. To the best of the author ' s 

knowledge, there are no known herbarium specimens or drawings of 

specimens of these two varieties. 

Both Aiton's new varieties were included in illdenow's 

edition of the Species Flantarum (1?99) . Here epithets !or Aloe 

spiralis from all available literature were listed. 

The grouping of the references listed is of significance 

and for this reason the7 are given below in full:-

• The Edition of the Species Ilan arum cited by A.iton 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 1?62-63) and third (Vindobonae 1764) editions were 
published before the Mantissa and Observationes {1??1) 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 octotariis 
ovatis, floribus racemosis recurvis. 
Thunb. Dies. n. 14. Thunb. prod 61. 

A. floribus spicatis ovatis muricatis crenatis : 
segaentis interioribus conniventibus. Mill. diet. n. 
12.Knorr del. 1 . tab . A.G. 

r1.. illlbricata toliis ap1rali ter imbricatis . Ai t . Kev . 1 
p. 4'71 

A. !oliis caulinis sex!ariis ovatis mucronatis. 
Syst. Veg. 2?8• . 

A. !oliis ovatis acuminatis cauliniis quinquefariam 
imbrie a tis. 
Hort. Clift . 132.Hort. Ups. 8?. Roy lugdb. 23. 

A. atricana erecta rotunda folio parvo et in 
acumen acutissimum exeunte. Dill. elth . 16 t 13 t . 
14. Comm. prael. 83 t 32 . 

~£enta~ona, toliis imbricatis. Ait. l . c. Houttyn 
ln. !1. Syst.6. p . }44. 

Spiral t8rmige Aloe W. 
Habitat in Atricae campestribus. 

Folia ovatd subulata, mucronato-spinosa, apice 
tricarinata, sextariam imbricata. Mant. ~.· 

Taken at its !ace value, one must assume that the term 

"muricatis" applies to the perianth of the species as a whole, 

as the flowers ot the type are listed as "ovatis muricatis 

crenatis", while the Hortus Elthamensis (l.c.) is quoted tor 

var imbricata, and the Mant~ssa (l.c.) tor var pentagons., both 

references alluding to muricate !lowers. In the Houttyn 

reference (l . c.) only the colour ot the flowers, and not their 

texture or shape is described. 

The edition ot Miller's Dictionary .cited by Willdenov 

must be later than the Eighth edition which aakes no mention ot 

•Presumably this refers to J .A. Murrq' s Edition o! 17?4. 



·. 
a muricate !lower !or Aloe spiralis• . A glance at the lea! 

arrangement in the references cited by ill enow shows the terms 

octo!arious, sexfarious, quinque!arious and spirally imbricate. 

Houttyn {l.c.) quoting Linneus in the Mantissa, described the 

leaves or Aloe spiralis as being in "sechs Reihen am Stengel" 

while the reference is here placed under fo pentagona after the 

phrase "f'oliis quinque!ariam imbrieatis"t The whole account and 

citation of' references is thoroughly contradictory and in no 

v~ clarifies the position regarding the identification or the 

two varieties, or justifies their recognition. 

The next illustrated account or Aloe ·spiral1s appeared 

in the :lantes Grasses of' De Candolle (1799) where the leaves 

are described as "imbricate octo!ariis", and the perianth tube 

as "transversely rugose on the outside" . The drawing is »Oor 

and the perianth not well shown, but the specimen may also be 

readily associated with specimens collected 1n the Little Karoo, 

both in character and size. De Candolle cited the specimen as 

"Aloe spiralis 1mbr1cata. Ait. Kew. 1. p.471. n. 12 var. ~ 

but made no mention at all or var ~ 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 
or natural history give the following publications or the 
Gardners Dictionary after 1768. 

17?1 The Abridgeaent or the Gardners dictionary ••• Sixth 
Edition, London (B.M. & Kew) 

1?85 Dictionnaire des J&rdiniers ••• traduit de l ' anglais, 
etc. aris, 8 vols. (Kew) 

1790 Supplement ••• par M. de Chazelles, Paris (Metz), 2 
vola. (Xev). 

1794 The Gardners Dictionary Ed. 7 revised and altered Dublin 
(Kev) 

1807 The Gardners' and Botanists' Dictionary by T. Martyn. 
London 180?. 2 vola. (B.M. & Kew) 

Onl,- the 1768 Edition, listed as the Eighth edition has been 
seen b7 the present author. 

•• Var f is now a species or Havorthia. 



apices" but an account of the nature of the perianth was omitted); and 

"Aloe perfoliata non spinosa". Wein. l'h7t· Icon. ?2 (1?3?-1?45) 

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 or the present day International 

Rules, gave the name spiralis to a completel~ new species. 

Aloe imbricata (Ait.) Haw. was described "with multi­

farious somewhat erect smooth unspotted leaves and a straight 

stem ••• A. apiralia o<. ~bricata Willd. Sp. Pl. £ : 191, Ait. 

Kew 1 : 4?1, Aloe af'ricana erecta rotunda Commel. Prael. t 32, 

Dill. Elth. t 13.!.14; Aloe spiralia Plantas Crasses : 55"· 

Aloe pentagona (Ait.) Haw. was described "with tive­

farious patent smooth green leaves below occasionally spotted, 

stem a little straight ver.y rarely sub twisted ••• A. spiralis 

~ pentagona Willd. Sp. Pl. £ : 191, Ait. Kew. ! : 4?1." 

The name Aloe spiralis Haw. non L. was then given to 

what Haworth considered to be a totally new species: "With 

spirall~ quinqu•tarious, patent-aaooth green leaves, below 

obscurel~ 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 ot the lea! arrangement • and the 

spotting on the leat undersurfaces that has been used to 

distinguish these three species. !!21 the .floral characters t or 

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 lea! 

undersurface. The term maculate implies aerel~ a spotting or 

blotching and does not indicate that these spots or blotc es 

were slightly raised. As mentioned, occasional plants of ~ 

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 lea! undersurface and these have so !ar never 

become raised or tuberculata. 
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In W1lldenow's Beaerkungen (1811), were included Apicra 

imbricata: (Aloe · r ·c o (1804); Aloe 1ra11 illd. 

(1?99, 1809); olle (1799; · c (1809); oe atricana 

erecta rotunda, etc., c., u (1?03 and Dilleniua (1?32~; 

Apicra spiralis : (Aloe sp1r!11 fOrth (1804) and ies 

_lantarum ed. 2 (1 ?62-63)), and Apicra pentagons ( loe tagona 

aworth (1 ), Jae 4 _ (1809 11" (1?99)). 

from Apicra imbricata ("corollis tranSYerai 

descriptions of leaf t and leat ch r cter are siailar 

to those of Haworth (1804) save for t addi ons in Apicra 

••• o tis, p · c trigonis". spiralis : "toliis 

Bel cr ' tion or AJliCra spiralis, illdenow 

noted that orth, this w . the true Aloe apiralis 

u 'hicb h .1l ro -er cul t1va - on, d t t 

it Teq JrUch like Apiera pentap;ona but the '"' more 

leaves broader and f 1n straight rovs. It 

0 0 

t in this o , lilldenov cited .) 

~~-r \..J>~t~a ~\..-rhl.\.~ .. 

or herbari spec n 

111d. • (1811 • •• .2?3 

c iea 

illtlorescence: 

o t • Bot • (Sa 'Ro..tt~3) "Ap1cra pentagona ••• 

Berol. " ( illdenow o. 6 9' Mus. Bot. Berol) was aYa1lable. 

The i.ntlorescence is branched, the corolla tubes smooth and the 

leaves have a tew tubercles on their undersurtace. illdenov's 
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led in gre t tail. The ation, th t it is 

more rob "17 poor tion .or eeimen of A. hall11 is 

" t e rb ti. , t lis e po b7 the 

yell n to -h _rianth lobes. 

Aloe spiralia • is al described J ·. qu 
' 

here, bee or the ru Q<"" n ture or erianth, rc c be 

n doubt to 1 i f'ic ·on o th c in 

ill us tion. l e _ven " imbricate ••• 

in no r 1 e ol 1 te moot , d r n ... ••• ••• • 
and about 3.5 • l o • intloreseenc . is described as single 

or branched, the erianth lobe " vescens" , a1 though the yellow 

here is a much deeper colour h in the illustration ot !12! 

pentagons. 

In Willdenov's eaerkungen (1811), were included Apicra 

imbricata: ( lloe 

(1799, 1809); 

b ic . 

olle (1 

r 

) 

(1804); lo irali illd. 

c . (1809); Uoe dricana 

erecta rotunda, etc., 0 J linus (1703 and Dilleniua (1 ~; 

Apicra spiralis : (Aloe ap1r9.li 

!lantarum ed. 2 (1762-63)), and 

aworth (1 ), J i (1809 

avorth (18Q4.) and c 

Apicra pentagona (Aloe 

111 ·n 1?99)·. 

t trom Apicra imbricata ("corollis tranSYersim 

o s") there are h tever, no .t'loral descriptions. The 

descriptions or leat " and leaf ch _ cter are siailar 

to those of lavorth (180 ) save tor t additions in Apicra 

spiral is . "f'ol11a • •• 0 ~ s, ic trigonia". . 
1 ~ ri tion of' Apicra sp1ralis, illdenow 

noted that ace•. to orth, this w the true Aloe spiralis 

ot Linneu 1hich ha never found under cultivation, and that 

1 t looked ver-r much like Apicra pentap;ona but the more 

twisted. the leaves broader and in straight rows. 

should be noted that in this work, illdenov cited ecies 

l antarum ed. 2 as reference tor Ap1cra spiralis. 

It 

or - herbari spec with intlorescence: 

350· 

"Apicra pentagona ••• illd. _ ag. (1811) ••• .273 o - • Bot.(S~'ilaa'3) 

Berol. " ( illdenow o. 6 91 u • Bot. Berol) was available. 

The inf"lorescence is branched, the corolla tubes smooth and the 

leaves have a .t'ew tubercles on their , ersurf'ace. 1lldenov's 



Leafy shoot of A. hallii (X~) . 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. 

351 . 

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 lf). 

PLATE 33 . 



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

undersurface o! the lea! as raised, which the~ 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 o! 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 !1.2!. 
spiralis "corollis transversim rugosis subsessilibus", (!12! 
spiralis Decandolle (1799), Aloe spiralis ol... i.llbricata Willdenov 

(1?99) and Millers ' Garden Dictionar.y Edition 1, are cited as 

references) , and Aloe pentagona "folius quinquefariam •• • 

laeviusculis, corollis pedunculatis non rugosis", (with Aloe 

pentagona Haworth (1804), and Aloe apiralis f> pentagona 

Willdenov (1?99) listed as references) are described. According 

to this edition both species were cultivated in 1?31 by Mr . 

Phillip Miller (cf the historic note in the first edition of 

the Hortus Kewensis (1?89)) . 

Also in 1811, Ker published an illustrated account of 

Aloe pentagona in the Botanical magazine. As references Haworth 

(1804) and A. spiralis t pentagona Aiton (1?89) and Willdenow 

(1?99) "exclusa passia var ~ " were cited. Ker 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 remarkable 

in the corolla of the latter". The specim.n 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(l?82) gives "punctatum"· as meaning 

"spinkled with hollow points", Featherly (1994) as "marked 

with dots , depressions or translucent glands" so the phrase 

"eleYato-punetu.latis" is somewhat confusing. All leaves of 

352 . 



species of Astroloba do in fact have extreael7 minute depressions 

over the leaf above the stomatal apertures, but ~hat Ker was 

describing is not quite clear. It is interesting that in the 

plant described, it is onl7 the topaost leaves that are maculate . 

1 The inflorescence is described as branched, and from 

the drawing, the lowest fertile bract is in length about 0 . 4 em 

and the lowest pedicel about 0.8 em. The per1anth i .s described 

as "columnar-tubulos · ", and the flowers in the illustration are 

larger and less constricted at the throat than those in the Jacquin 

work . 

The lea! apices are poorly shown, and the leaves are 

very turgid so that the lower ones lie horizontal, but, apart 

from this and the long pedicels, it seems best to associate this 

plant with plants collected in the Ladisai th-Bar17dale Karoo, and 

in the Northern foothills ot the Swartberg, and described as 

A. smutsiana sp . nov. The fact that only the upper leaves of the 

plant are spotted, the size or the inflorescence in the illustration 

and the cream lobes or the flowers are the grounds for this 

tentative association. 

Haworth, in his Synopsis (1812) under the generic name 

Hal orthia Duval included H. spiralis, H. pentagona and H. imbricata 

and added a fourth new species Haworthia spirella, " ••• with 

leaves spirall7 five !arious, patent, lanceolate-acuainate , smooth 

palely green, somewhat biearinate (subblcarinulatis). towards the 

apex; below apically with the slight keels sparsel7 spotted , the 

aargins a little rough • •• This is very siailar to the preceding 

(H. spiralis) but is three times smaller, with narrower bicarinate 

leaves, the little keels with spots regularl7 marked" . From 

this description , it is impossible to associate H. spirella with 

field specimens - it could be a small pl'ant of either A. hallii 

or A. smutsiana. 

!his appears to be the first account in which the term 

•keel" is used in a description of the shape o! the leaf towards 
\ 

the apex in cross section. Previousl7 the matter was omitted, 

or the leaves were described as plane on the upper !ace, convex 

below; or the apex was described as being triangular, or 



tricarinnate (Linneua 1??1). For the other three species apart 

from "foliis ••• 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 still prefer to reduce sections 

into species, instead ot grouping species into sections". 

This time, Haworth described the flowers ot H. imbricata 

as "Corollis rugosis" and commented : "Bpiralis is a name now 

hardly tenable tor 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 ot Hortus Kewensis divided these by the sub­

specific names ot imbricata and apiralis••and, as it is the 

practice of Botanists, when named varieties are elevated to the 

rank ot species, to adopt their sub-specific names tor specific 

ones; I have followed this rule ••• I had also another plant ••• 

tor the name spiralis ••• which may have been the very one Linneus 

had in view when he formed the name spiralis, or it not it, he may 

have had spirella or perhaps both : tor 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 species spiralis; 

and have continued it". 

This is the first mention of the nature of the perianth 

ot H. spiralis and H. spirella sensu Haworth. It is strange 

that, despite the illustration in the Botanical Magazine, 
-

Haworth did not comment on the !lowers of H. pentagona. 

• Ct keeled marginate apex of A. hallii? 

•• It seems that spiralis is a misprint and should read pentagons. 



a t or inu t t dates ot introduction into 

and !lowering aontha under cultivation as given b7 re 

listed : tor H, spiralis, betore 1?90, \ug, t .; tor H. spirella, 

before 1808, 

June. Jul7. 

.; and tor H. pentagona H. imbrieata 1731, 

( tig. 17 tor a coaparison ot flowering tu in 

A, hallii, A, smutsiana and A, spiralis sensu tbe >re n author). 

In 181 ~, the tanic tl in cont ined 1ell 

illu-tr • 

Haworth' 

c ~unt ot Aloe spiral is L. taken from. a 1 t trom 

house, with the observ tion t it tlo\ in 

t , but not 

In his 

readil7 as J~oe pentagona. 

(1819) 0 ,now 

generic name • e ill • , vided Apicra pentagona into two 

varieti , o< 1ith the leaves al five tarious d {!> torta, 

~~ ... "- epirall7 live farious". 

t ew but not var c{ the 

with the leaves "most often t 

H ob4erved tba t var fo tlouri 

leaves of t> are cert dnl7 di p olour 'SO 

in substance. ~~stinct (propria) species. Both 

varieties differ sufficientl7 tr H1 spiralis nobis c ia 

twice as large or more H. epirella o c 1 1 as 

small distinct. /3 , is deacri from o but 

immediatel7 atter b ing seen." 

-;rince 

imbricata · 

Meanwhile Haworth had been in correspondenc . ·1 th 

who, in his c tal_ (1817), included Aloe 

, Aloe spirella • and Aloe pentagona with 

) J.a-D;rk, all or which he had growing 

in his r • 

In 1821, Haworth included a note on Apicra pentagona in 

tbe ~tamenta of his Reviaiones, in which he de cribed 

var fo torulosa of this c : • (apongy-tlowered pen . 1) 

with su - u quetarious e amooth green leaves, below aparael7 

spotted; the corolla with ongy torulose 1 s • c he 

had alre described var f torta in the u ementum (1819) 

this was probabl7 intended to be var r . The ,1 t in 

question sent to him b7 - y earlier in the year. 

The r· i tin word toru• ~ meant a "protuberance" 

or " lge , and wlq o t considered this a Tariet;r of A. pentagons 

is a ~ter.y, since he commented that he had onl~ heard ot or seen 

a spongy corolla in A. imbricata and iletride farinosa L, the 



r t or his ic ;ona ob. l.c. . ~oe nt o 

Bot. ."lagaa. 1'38)" being nooth. ' 
B 

v 1 y torulosa di tered rom A. imbricata ize 1 • 

I is o · ble th t var toruloea could have been a c imen or 

A. spiralia . which Haworth identified a 1·ty or 

A, pentagons on accoun ot i s le t, or i 

poaaibl' have been a hYbrid between A. spiralis and some other 

s .... e s. 

One reels that laworth, thou ·h o itic _ter on 

the oinae, did not reall7 gras the .act h 

variation or veget tive characters within 

in the troloba group at t v not 

the characters delimi •· the eren ies. 

1 

00 0 

.1 (1825) incl. Aloe illbricata . • , 
(citing as a reference "A spiralis Cand."J and "A. sliralis" 

(citing as a erence · • t 1 -ac • • , 81) relia • ") 

The descri ~on or the former ar to to! 10 

the latter is c i" as u. scent, tortuous wi • rive-

tarious t spiral saooth le .ves; below ocoasionall~ s otted". 

as this p ies intended o 

Haworth? 

the same the BRiralis ot 

Schultz's (1829) li Aloe imbricata 

Aloe guingueangularis which the7 raised to ~ecitic level troa 
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aworth's c pentagon& p. torulosa or 1821; A, apirella Haw • ; 

A. spiralis • and A, pentagons • B7 modern rules ot 

nomenclature, it a variet7 ia .raised to specific level, then 

the varietal name is ado~ted as 

in use in a icul genua. 

specific one it not lrea~ 

Aloe quingueangularis Schultes 

should therefore be re~erred to as Aloe torulosa • ) ichul tee. 

Below the account or A. spiralis they mentioned that 

" ir t aworth a t 

pent n nonnisi oliia epiralibue diversum"' while 

below the escri tion ot A. pentasona is the c nt : 

"Jacquini planta baud ita paucis ab 111 in Bot. a • abludere 

videtur. ' the leaves or the ~ ormer being lanceol te, c n 

and smooth their under surtace, 4hile those ot the latter were 

ovate acuminate, the under surt 

tew whitish tubercles. 

one a 



They quoted Salm-Dyk as saying of A. spirella : 

" corolla hexagons cylindrica, angulis laevibus. Folia • • • 

longiora aagisque, quam in imbricata; hanc inter et pentagons 

media ••• " 

Bala-Dyk's Monograph (1836-1863) contained illustrated 

accounts of Aloe imbricata Haw., A. spirella Haw., A. spirella~ 

quinqueangularis nob., A. pentagons Haw., and A. spiralis Haw. 

Although Sala-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 spongiosis albia ad angulos erenulato­

eon!luentibus validis, ••• laciniae ••• flavidae ..... Here 

"crenulato-rugosis" appears to apply to the outer surface of 

the perianth tube rather than the aargins of the lobes. 

Sala-Dyk made the observation: "Linnaei Al. spiralis, cujus 

floras erenatos dicit, absque dubio hue referenda est". 

Aloe spirella is now described with "perianthium •••• 

ad angulos albidum, apogiose sub torulosum,· laeviusculum nee 

rugosum ••• laciniae ••• alboviridulae". The tissue on either 

side of the midrib of the three outer tepals or the perianth 

tube is sometimes very slightly inflated in A. rugosa, but 

onl7 in A. spiralis L and A. herrei Uitew. is this very marked 

and rugose. The illustration of the flower of A. spirella in 

35?-

the ftonograph does not show a spo~~ 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 approxia~te 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", 

a~pears ~b torulose at the angles; "sed non est rugosis aut 

erenulatus, ut in A. imbricata". 

The illustration or A. spirella p guingueangularis 

Nob. (which Sala-Dyk considered to be equal to A. pentagona)B 

torulosa Haw.) shows a perianth with pale yellow lobes, but which 

is definitely rugose despite the note that " ••• Flores, periantbium 
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••• ut in specie." Salm-D,rk made the observation that for the 

very reason that the angles or the perianth tube were torulose 

he considered it to resemble A. spirella and had therefore judged 

it to be a variet7 or this species. It seems likel7 that the 

plant of the illustration is a hybrid, possibly between A. spiralis 

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 albia adspersaH. I! the plant described by 

Haworth as Apicra pentagona var torulosa was indeed from the 

same stock as that or the Sala-Dyk illustration, then its 

association with an illustration is established, and its possible 

identity deduced. 

Technically, Aloe spirella f> quinquea.ngularis Sal:a-l>1'k 

should in any case be referred to as Aloe spirella t torulosa 

(Haw.) Sala-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 f> guinque­

angularis) in the exact "!ive-!ariousness" of the leaves. Var 

torta (Haworth, 1819) " ••• non constans et vegetationes solum 

casus est, •••• " The illustration, save for the tubercles, most 

resembles a large very turgid specimen or A. smutsiana. 

The description or Aloe spiralis adds nothing to previous 

accounts, except that the length or the lea! is given as 5.0, em, 

(approximately), and the flowers are described as "brevissime 

pedicellati", as opposed to "breve pedicellati" or "pedicellati" 

tor the preceding species. Sala-Dyk observed that this plant 

first described by Haworth and unknown to other Botanists, was 

closest to A. pentagons !rom which it differed in size and the 

apirall7 twisted ranks or leaves. The illustration shows a 

perianth which is more inflated at the base than the preceding 

species and born on a very short pedicel. The leaves are quite 

densely spotted on the under surface, and in the detailed drawing 

or the top part or one leaf the artist has painted them in very 

approxiaate 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 collec~ed in the field. 

unth (1843), apart from maintaining A. pentagona ~ 
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to~ta Haw . do ·ed 1 Dy ' s tra tment of this section of the Aloe . 

(1881) rec . ni ed Apicra imbricata Haw. as a 

synonym of Aloe spiralis L. and reverted to the older, valid name. 

Baker described Apicra pentagona illd. as having 

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

scattered white tubercles , an inflorescence often branching and 

a smooth perianth. H li three varieties of this species, 

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

deltoid leaves, and incorporated H. spirella Haw. and Aloe spirella 

f' quinqueangularis 'ala-DY:k; 8lld next, a new varie't7, var 

Wildenovii aker which was larger than the , and incorporated 

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

"Sala-Dyk, Aloe, Sect. i. fig 3", which Should of course read : 

" ••• fig. 5". Included as the third variety of A. pentagona 

was var bullulata, formerl7 Aloe bullulata Jacq. but this mis­

placement is dealt with els here. The flowers of the varieties 

were not descri ed 1n this or in his next work on the Aloinae . 

As has been shown, there is a good deal of s1milar1t7 

between the species identified by the present author as A. bullulata 

and A. hallii , and also. more superficially between A. hallii 

and A. smutsiana. One may reasonabl7 consider that the species 

described by r as A. pentagana included all three . lpart 

from Baker's vari ty bullulata, however, one can suggest, onl T 

on grounds of size, which is insufficient evidence, that the 

type and var 'Ji'ldenovii were probabl7 specimens of A. hallii, 

and spirella was probably included in plants of A. smutsiana . 

It is ot 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, aa1nl7 b7 .tr. Thos. 

Cooper or ~edhill , who travelled through the colony from 1858 

to 1862 collecting for the late Mr. ilson Saunders and the 

Ro7al Horticultural ociet7 ••• Very few of the Cape species 



which have ever been iaported have been lost; " • • • 

In the Flora Oapensis (1896-97), Baker enlarged upon 

the plants described. Apicra pentagons and its varieties, and 

A. spiralis were described from living cultivated plants, 

their South African localities being unknown. The leaves ot 

A. pentagona were now described •with two obscure keels". 

There is some discrepancy in the descriptions of pedieels and 

fertile bracts tor A. spiralie and A. pentagona. In Baker's 

Synopsis (1881), both species were described with "laneeolate 

deltoid bracts and pedicels .4 - .6 em. 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 b sed entirely on leat arrangement. 

incorporating the above species is given below :-

An extract 

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

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Leaves multifarious, the spirals quite obliterated 

Perianth rugose• ••••••••••••••••••••••••••••• (2) spiralis" 

Berger (1908) maintained spirella and Willdenovii as 

sub species of A. pentagons, and ot the perianth ot spirella he 

wrote "ad angulos sub torulosus, sed laevis non rugosis". He 

described the leaves as being light green, sometimes reddish, 

obliquely keeled or sometimes bicarinate on the underside, with 

•punctis tuberculisve paucis albidis vix conspicuis irregulariter 

36(). 

adspersa ••• ", and the inflorescence as simple or branched. Both 

A. pentagons and A. spiralis were mentioned as flowering in the 

old gardens ot La Mortola, but no herbarium material of either 

was cited. 

His key is more comprehensive than Bakers: 

• This is actually printed "Perianth smooth" but it is an obvious 
misprint. 



+ "A Folia dorso - verrucoaa vel papillosa. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

B Folia dorso epapilloso, aaepius inconapicue maculata, 

maculis parvis cartilagineis sed haud prominulie. 

a Folia siccatione sulco-striata, nervis elevatis. 
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Perigonium extus verrucosum 

Perigoniua extus laeve 

• • • • • • • • • • • • • • • • • • • 5 A. spiralis 

1. Folia lanceolata deltoideo •••••••••••••••• 6 A. pentagona 

1. Folia stric te quinque! aria, interdum 

seriebus leviter tortis. 

+ Folio ca 40 mm. long and 15 mm. wide• 

++ Folia ca 50 mm. long and 20 mm. wide 

2. Folia spiraliter sub quinque!aria, ca 

25 mm. long a ... ...................... . 

t:ypica 

Willdenovii 

spirella 

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 lea! 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 !act all members ot the species described 

by the present author as A. smutsiana. He included a poor 

illustration or "A. pentagons", which is shown. with a :tew spots 

on the lea! undersurface and most resembles a very turgid, rather 

large, narrow leaved specimen o! A. smutsiana. 

The most recent person to write on ~he genus, Uitewaal, 

did not cl~i:ty matters. He published an account of the genus 

in Succulents durip.g the years 19~ - 1939, but it was not 

possible to obtain the issues 1n which A. pentagons was described. 

His ke.y to the genus is however again based on lea! arrangement 

and shape and the relevant portion is given below: 

• Berger gave the leaf width as measured at the baae. 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
"Leaves with the lower side unspotted or with single slightly 

raised !'leeks: 

A. Leaves in 5 straight rows or slightly spiralled. 
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o leaves lanceolate deltoid •••••••••••••••••••••• pentagona 

B. Leaves spirally 5 f'arious or imbricate 

o perianth rugose, leaves more or less erect. spiral is 

oo perianth smooth (slightl~ torulose in pentagons 

var spirella) older leaves more or less horizontal. 

1) Plants 5 - 7.5 em. in diam. 

a. leaves lanceolate deltoid . . . . . • • • • • • • • • • • • • pentDfona var 
sp r81!s 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

In his revision of' the nomenclature (1947), Uitewaal 
II 

took Astroloba pentagons (Haw.) comb. nov. Uitew. syn. !!2! 
,, 

pentagona Haw. as the type species, a poor choice. Apart from 

the wrong citation, as Aiton vas the author or the epithet 

"pentagona", the identity of' Aloe pentagons (Ai t.) Haw. as has 

been Shown,is not at all certain. Under A. pentagons, Uitewaal 

listed three varieties, var spiralis !'rom Aloe spiralis Haw, and 

including Baker's var Wildenovii; var spirella !'rom Haworthia 

spirella Haw. and lastly var torulosa !rom Apicra pentagonap 

torulosa Haw. 

Jacobsen followed this arrangement in the new edition 

of' his Handbook or 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 or A. sp1ralis L. The grounds ~or 

recognition o~ this varietT were based solel7 on leaf' arrangement . 

which in view o~ the present knowledge or the genus, is a character 

which, taken on its own, is certainly not one ot sufficient 

aignif'1cance to be used even in the delimitation of' varieties. 

Willdenov included A. spiralis var pentagona Aiton 

in his species lantarum (1799), and his citation of' references 



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

this Yariety to specific level, citing both Aiton (1789) and 

Willdenov (1799) as references. Since he made no mention or 

perianth characters, Haworth gave no grounds to juati.ty his 

recognition of A. pentagons as a species distinct from !12! 

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 lest 

characters. 

The association of the plant ot this illustration with 

field specimens is open to doubt. It could be a specimen ot 

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 illustration of a plant described as Aloe 

pentagona appeared in the Botanical Magazine of 1811, and again 

the associ'ation ot this plant with field specimens is open to 

doubt, but it a >pears to be more probably a specimen ot L_ 

smutsiana. 

The earliest known, and probably only herbarium 

specimen of a plant described as Aloe pentagons during this 

time, comes from illdenov's collection in the Berlin Museum. 

This speciaen, Willdenov No. 6'794, has all the characteristics 

of what the present author has described as A. hallii sp. nov.~ 

In 1811, Willdenow had also included an account or Aloe pentagona 

in his •Be•erkungen iiber die Gattung Aloe", which shed no light 

on the identity of this species. 

Sala-Dyk ' s illustration of Aloe pentagons in his 

Monograph (18~1864) appears to be that ot a large specimen ot 

A. smutsiana. Baker (1881 & 1896-97) probably included elements 

of both A. smutsiana and A. hallii in his concept or 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 

conrined his concept of A. pentagona solely to plants resembling 

A. smutsiana. 

Thus, apart from the !act that none of the original 

descriptions by Aiton (1?89) and Haworth(l804), give any 

grounds !or the recognition of A. pentagons. as a species distinct 

!rom A. spiral is L t there would appear to have been some contusion 

over the application of the epithet, plants or both A. smutsiana 

and A. hallii being referred to as A. pentagona. 

In 1812, Haworth described a new species, Haworthia 

spirella, and agatn the poor description makes association with 

field specimens difficult. The first illustration of a plant 

described as Aloe spirella Haw. appeared in Sala-Dyk's 

K~nograph (1836-1863), at least twent7 years later. The plant 

in the illustration may be readily identified with A. smutsiana. 

Both Baker (l.c.) and Berger (l.c.) reduced !!£! 
spirella (Haw.) Sabt-Dyk to a Ta.riety or A. pentagona. 

It is quite obvious that in the past specimens o! 

A. smutsiana and o! A. hallii have been confused. 

There are no type herbarium specimens o! Aloe pentagona 

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

described by subsequent authors in the past as "pentagona" or 

"apirella" were the same plants as. or o!!-shoots,of, the 

original specimens described by Aiton and Haworth. The similar 

facies of all species of the genus could easily result in 

contusion ot interpretation of sparse specific epithets . 

If the plant described as Aloe pentagona by Haworth 

could be de!in1tel7 associated with plants described b~ the 

present author as Astroloba hallii sp. nov., then the grounds tor 

associating Haworthia spirella Haw. with plants described b7 

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 likel7 that Haworth's original description of 

Aloe pentagona Haw. vas applied to a plant ot what the present 

author has called Astroloba smutsiana. 

Because there is no evidence as to the nature of the 



original Aloe pentagons Haw., and because ot the subsequent 

contusion over the application of this epithet, it is the 

strong opinion or the present author that, to avoid further 

confusion, the epithet •pentagona" should be abondoned 

altogether in the genus Astroloba. Accordingly the specific 

epithet hallii is proposed tor plants of Astroloba which 

resemble the Willdenow herbarium specimen "Apicra pentagons". 

This name is after Hr. H. Hall of Kirstenbosch who first 

brought living plants ot this species to the notice of the 

present author. (See Plate 33). 

It Haworth,on the other hand intended his ~ 

pentagona to apply to plants described by the present author as 

A. smutsiana then Aloe pentagons Haw. and Haworthia spirella 

Haw. as illustrated by Sala-Dyk are synonamous. Indeed Baker 

(l.c.) and Berger (l.c.) reduced Haworth's spirella to a variety 

or A. pentagona. 

The present author !eels 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 1 s in honour ot 

General Smuts, as it was the Smuts Memorial Foundation which 

gave the financial assistance necessary !or this research. 

The identity or 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 •-ye~ much like Aloe 

pentagons 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 is 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 "Willdenovii" 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 aD7 

grounds tor recognition ot sub specific catego ·es based on 

size. Further, since the ture of the original Aloe spiralis 

sensu • is open to doubt, it is best to abandon the varietal 

epithet "'Jilldenovii" Baker as well. 



ASTROLOBA ASPERA (Haw . ) Ui tev. AND ASTROLOBA RUGOSA sp . nov. Roberts . 

Haworth (1804) in his "New Arrangeaent of the Genus Aloe" 

included in the Division Parviflorae, Section Rigidae, a new 

species Aloe aspera, " ••• with ~ri!arious 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. anamala, No. 24, A. viscoaa No. 25, and 

A tortuosa No. ·26, all species described with tri!arioue leaves. 

Aloe !oliolosa, described with multifarious leaves is listed as 

number 28, while the other members of Astroloba then described with 

multifarious or five tarious leaves are listed as numbers 20 to 

23. 

Willdenow (1811) repeated this arrangement when 

describing these as species of Apicra 1n his Beaerkungen, and 

Aiton (1811) in the second edition or the Hortus Kewensis also 

described the leaf arrangement of. the plant Aloe aspera as 

tritarious. 

In his synopsis, Kaworth (1812) referred A. aspera 

to Haworthia, in the Section Caulescentes " ••• corolla bilabiate ••• ", 

together with other species recognised tod~ 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 tod~ as 

members or Astroloba with imbricate, five farious or multifarious 

leaves were placed in the Section Caulescentes ••• "corolla ••• 

with sub-erect lobes." 

Salla-Dyk (1817) in his Catalogue also listed !!2:! 

aspera with tritarious leaves amongst species now recognised as 

belonging to Havorthia in a separate section from plants now 

recognised as members of Astroloba. 

As has been shown, no sueeies of Astroloba have trifarious 

leaves and without question the plant described as A. aspera by 

Haworth would today be placed in the genus Haworthia probably 

somewhere near H. nigra and H. viscosa, which would appear to be 
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similar in size and habit . The f'lowers of' both H. nigra and 

R. viscosa are strongly bilabiate . 

In 1818 Haworth received from Prince Salm-Dyk a descrip­

tion or an inflorescence purporting to be that or the plant 

described as A. aspera. In this illustration the perianth was 

shown to be ae'tinom.orphic. ObTioual7 the fiowers 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 pearanoe to the plant or Salm-Dik's which produced actino­

morphic flowers. 

It is trom this that the confusion arose over the 

application or the epithet "aspera" . Sala-Dyk had either never 

seen the plant described as"asperaby Haworth when he listed it 

"with trif'arious leavesn in his Catalogue, 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 leat arrangement, or he had on17 lants or rugosa 

but again had not paid attention to the leat arrangement, aiaply 

quoting Haworth ' s deaeription. 

The present author collected a plant near Waterford in 

the Eastern Cape, which, apart f'rom its tri.f'arious leat arrangement , 

resembled very closely in vegetative c~aracters plants of 

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

which was identified by Hr. Hall o.f' Kirstenbosch as a .f'orm or 

Haworthia nigra (Haw.) Bak. were markedl,- bilabiate, resembling 

those or H. viseosa. (See Plate 34) . 

As a result of' Salm-n,k ' s communication, Haworth (1819) 

included the plant described as aspera as a species of Apicra in 

his Supplementum. He now described the adult leaves as "sub 

irregularly spirally trifarious" and included a description or 

the flower taken from Salm-Dyk's letter. He mentioned two 

varieties, o( minor ,.sent by Van Marum in 1818", and f3 , "nearl7 

twice as large • • • growing at Kev" . 

At this stage, presumably, Haworth had not seen the 

flowers o.f' these varieties and one must there.f'ore consider them 



g.,_k~..-: 

HAWORTHIA NIGRA (Haworth) Uitewaal. 

1 
Below: Leafy shoot (X 15); 

apart from the much darker 
green coloration, · trifarious 
leaf arrangement, and the 
slightly denser tuberculation, 
superficially, this species 
resembles A. rugosa. 

Right: Part of inflorescence 
(X 1 approx), the flowers are 

strongly bilabiate. 

Plants from near Waterford . 

Leafy shoot viewed from above 
showing trifarious leaf 
arrangement. 

H. nigra was in fact, originally described by Haworth as a species 
1\ 

of Apicra, "intermediate between A • . foliolosa and A. asp era. 
(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. 

PLATE 34. 
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as varieties or a species of Haworthia, although in his Revisiones, 

Haworth (1821) did comment that he did not possess var ~ , "neque 

(nisi parv8ll) f!:> , ab. Ill ust. 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 si~gle population of Astroloba rugosa, 

lear length may range from 1.5 - 2.5 em. and ther• is no justi­

fication tor 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 or Haworthia, it is 

possible that it might have been a specimen of the intergeneric 

~brid, Astroworthia bicarinata (Haw.) Roberts. 

Sprengel (1825) and the Schultes (1829) both described 

Aloe aspera as having trifarious leaves. 

Salli-Dyk (1836-1863) in his !1onograph, however, described 

the leaves of Aloe aspera Haw as "spirally five ranked, 6-? lin. 

long and wide ••• with rough concolorous tubercles". The in-

florescence was described as unbranched, with a "dirt7 pink" 

peduncle, and bracts three times Shorter than the pedicels; 

the perianth as "obclavate-tubular, terete hexagonal, pale dirt,­

pink, with regular open lobes". He mentioned that the plant was 

brought to England by Hasson 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 

or lea! arrangement. 

· All subse~ent authors have incorrectly used Haworth's 

epithet "aspera" as pertaining to Jlants with five tarious lea! 

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 f ot "aspera" was included by Baker in 

his Synopsis (1881) and 1n the Flora Capensis., and it is or 

interest to examine his account. He described the leat arrangement 

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

leafy stem 2.5 em., lea! length and width 1.3- 1.8 em. tubereles 

concolorous, inflorescence simple and pedicels 0.6 - 0.8 em. long, 
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while •var f' aajor Haw . " was deacri ed with a leld7 stem 5. 0 em. 

in diameter, lea! length 2 . 0 - 2 . 5 em, lea! width 1.? em, 

tubercles concolorous or white, inflorescence occasionally 

branched and pedieels 0 . 3 - 0 . 4 em. long. In the Synopsis, he 

noted that the perianth in the species had obseurel7 bilabiate 

lobes, while in the Flora Capensis he did not describe the 

1n1'lorescence of the varie~. 

living plants growing at Kew. 

These appear to be accounts of 

The !act that the inflorescence of var. major was 

described as occasionall7 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 - 1.4 em. long and wide, and the 

pedicels as 0 . 5 - 0.? mm . 1n length, with no 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-Ladiamith-Barrydale karoo and the northern foothills 

of the Svartberg. Apart from a dubious Marloth specimen from 

Graatf einet, 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 Uitevaal's 

revi ion of the nomenclature of Haworthia and Apicra (194?), 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 fC'l_ct that leat 

length in rugosa varies from 1 . 5 - 2.5 em in individual field 

populations, there is no course but to abandon this variet.T tor 

Astroloba rugosa. 



THE TAXONOMIC HI~ r RY A. BULLULATA ( J • ) UITE\J • 
CONFUSION OVER THE IDENTIFICATION OF _ 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 o! the more coaprehensive and useful type 

descriptions o! a species in the genus Astroloba. 

372. 

The plant described by Jacquin was grown !rom seed sent 

!rom the ~ .., by "Schollio"•, and !lowered in M~ and June. 

summary or Jacquin's description follows. 

In the juvenile stages the l~aves are five ranked, 

becoming imbricate 1 ter on, "so th t below it resembles Aloe -

A 

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

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

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

inflorescence is racemose, the !lowers •v1x bilabiatae", w.ith 

a green perianth tube and short ovate patent lobes which are 

yellow with a green stripe. In the accompanying illustration, 

the lea! apices, while not shown with any clarity as keeled 

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

or .fair 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 Matjesf'ontein. 

None of' the snec~ens collected had a lea! length or 5 em., but 

this is a difference which is prob ~17 attributable to cultivation. 

illdenow (1811) included the species as Apicra 

bullulata in hi rrun and it was listed in Sala-Dyk's 

c talogue (181?). 

Haworth (1819) described Apicra bullulata the "blistered~ 

~c • in his ) , with "spirally .five farious imbricate, 

ovate acuminate leaves and elow a few dark green tubercles. 

He commented that this species had "affinities with Aloe 

• Could this be F •• Scholler (1?18-1785) author of Flora 
Barbiensis? 



spiralis* nob. Synopsis suec.(l812) in the frequent rough very 

hard tubercles ot the margins and keels" . 

In his u- )lementum, Haworth also included a new 

species, Apicra biearinata: "with submulti!arious cordate leaves , 

very hard and green, bicarinate; with scattered dark green 

raised tubercles below : with margins and keels frequently very 

roughly tuberculaten . Thi description was followed by the 

comment this species was very similar to "Apicra aspera", 

but "easily :lis shed be 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 species of aworthia, it was obvi 1 very similar 

in appearance to the species of istroloba interpreted b7 Salm-Dyk 

as A. aspera Haw . The only plants in the field, )fhich the 

present author has ~ound to fit Haworth's description ot "very 

similar to A. aspera, but ••• nearly three times as large , are 

plants o! the suspected hybrid between A. rugosa and H. margarititera . 

A. bullulata and A. h~llii, the other members o! the genus with 

tuberculate leaves ~e very different in appearance. It is 

unlikely that Haworth tould have described either of them as 

similar to A. aspera, or, if his A. bicarinata had in tact been 

a specimen o~ A. bullulata Jacq., that he would have failed to 

comment on its similarit7 to this species. 

The Schultes (1829) and Kunth (184') listed both 

bullulata n' bicarinata as Aloes . It is o~ great interest 

that Salm- , did not include _oe bullulata or A. bicarinata 

in his Monogr , although he did mention that \loe spirella "is 

easil7 separ ted from its relatives and especially A. bullulata". 

Baker (1881) in his tlynopsis , described bullulata as 

a variety of Apicra pentagona• · ' from which it dittered in the 

• Haworthia s~iralia was described •with patent ovate-acuminate 
leaves ••• ·eele& on one side towards the apex ••• below a ~ew 
scattered spots" . (Synopsi ~ : 9? (1812)). 

•• Baker described the leaves o:t "Apicra ?entagona (Haw.) illd" 
as lanceo~at ltoid, regularly rivearious, 3.2-, . 8 em. long 
and 1. '-1. 7 em. broad, britz:ht green, the aa.rgins scabrous •• 
with a few white tubercles sc tt red on the under sur!ac•." 
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spirally twisted lear arrangeaent and 1n the frequent tubercles 

on the under sur!aee. a poor distinction. It could be debated 

whether or not Baker was in fact describing plants ot A. bullulata 

Jacq., but taken at its face value one must assume he was . 

As has been shown, there has been considerable contusion 

over the identity ot "Apiera pentagona", while there is a good 

deal of similarit7 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. 1n this complex. All 

his descriptions ot "pentagons" and its varieties were evidently 

taken !rom living plants. 

Baker also included an account ot Apicra bicarinata 

Haw. He descr~bed the leaves as bikeeled, densely multifarious, 

lanc$olate deltoid, 2-3 em. long, about 1.2 em. wide, with copious 

prominent whitish tubercles on the under-surface, which may be in 

rough transverse and vertical lines ••• "ct . A. aspera the large 

variety" . He noted a drawing at Kew in 1818 of a specimen sent 

by Dr . Mack-ell and mentioned a plant or A. bicarinata he himself 

had seen collected by Cooper in the Orange Free State. 

doubt the accuracy of this locality. 

One must 

In the llora Oapensis (1896), Baker mentioned that his 

description was taken from a drawing of Haworth's type made at 

Xew in 1818 and that ·the locality in South A..friea was unknown. 

To date this painting has not been traced. 

Bullulata was again listed as a variet,. ot "A. pentagons" 

in the above-mentioned work. 

Berger (1908) restored the specific status of what he 

con idered to be A. bullulata. He described the leaves as 

imbrie te, open, 3 em. long and 1.3 em. wide•,"ovate lanceolate 

acute, bright or pale green, below very oblique and acutely 

keeled, keel from above margin formin~, with a few tubercles a 

little raised ••• orten brownish towards the aargins and ·keels, 

• In his account ot"A. pent'fiona" Ber~er gives the measurement ot 
leat width at the $ase. e does not indicat where the 
measurement o.r leat width was taken in any other species 
described. 



and terminating in a short sub-sharp mucro11
• Belo is the 

observation that the !lowers are yellowish "with green lines". 

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

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

mentioned an aquatint or this plant in the herbarium, which the 

present author has been unable to trace. Since these plant~ 

were sent to Kew in 1818, 1 t is highly unlikel;r that they were ·· 
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in any way connected with the original plant ot A. bullulata described 

by Jacquin. 

This is the tirst mention in any description of what 

the present author has termed a keeled aarginate apex. Below 

his account is the comment that this species is well dist~ct from 

"pentagona ~ill .", and that the leaves have the keel on the 

right side. Obviously Berger did not handle sufficient material 

ot this genus to appreciate that the side of the leaf on which 

the keel is situated may vary even on one plant. 

Berger also included an account or Apicra bicarinata 

Haw. where he described the leaves as "ovate deltoid, 2 em. long 

and 1.5 em. wide, shortly acuminate, bright green ••• below 

obliquely keeled (or bikeeled?•), with white tubercles on the 

under surface arrange4 roughly in transverse series, towards the 

aargins 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 or the plant at Kew.•• Berger 

mentioned that Marloth had in a letter reported a record tor 

A. bicarinata trom Graatr 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 ••• 

simulate above a ra1se llargin" . 

A rather poor illustration of the plant described as 

•bicarinata" accompanies this account, in which the transverse 

grouping or 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 also A. bullulata Jacq. on the ground 

or the broad leaves, the keeled aarginate apices, the way the 

apices curve to one side and the grouping or the tubercles into 

transverse bands. 

Berger's account or two water colours at Kew or plants 

collected in 1818 by Dr. MacKrell, one purporting to be an 

illustration or t~e type or Haworth's A. bicarinata, presents a 

problem. Neither or 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 or A. biaarinata, from which, according to his note 1n 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 or any water colour. 

3'76. 

Baker's interpretation of A. bicarinata is problematical. 

His description and comments could certaiDly apply to the present 

author's interpretation or A. bicarinata Haw., but cannot be so 

considered if he was in fact referring to one or 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 or a new species, 

Apiera skinneri, which he obtained !rom Mr. W. Skinner or Thornton 

heath. His description of this species follows : "Leaves densely 

spiral ••• erect patent, the older patent, 3- 4 em long, and 2.0 

- 2.3 em wide, widely ovate deltoid, acute and terminating in a 

sub pungent mucro, coriace6us ••• bright green, the upper surface 



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

obliquely keeled or bikeeled, sometim~the second keel simulating 

a margin from above, with numerous 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. bullulat§, . but is robuster, the leat 

wider. more tuberculate and patent. It is odd that Berger did 

not include an illustration of his new species. 

This description most closely agrees with plants of the 

!· rugosa X H. margaritifera hybrid, where the unper surfaces of 

the leaves are often tuberculate, and the tubercles are tar 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 skinner! Ber~er as 

a _synonym of Apicra bicarinata Haw. 

Berger's ke~ 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 •••••••••••• A. aspera 

b) Leaves greatly deltoid below acutely obliquely 

keeled. K el above often forming a false aargin. 

o<.. Leaves 30-40 mm. long. 

1) Leaves deltoid ! 13 mm. wide few 

tubercles ••••••••••••••••••••••••••••••••• A. bullulata 

11) Leaves ovRte-deltoid 2o-33 mm. wide 

numerous tubercles •••••••••••••••••••••••• A. skinneri 

P,Leaves 20 mm. long, tubercles numerous more 

conspicuous, sub irregularly distributed ••••• A. bicarinata 
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Marloth (1915) included a short description and an . 

illustration of a flower~ specimen of Apicra bullulata Jacq. 

!rom Verlaten Kloot at the Northern limits of the Ceres Sutherland 

Karoo. The shape ot the leat apex, the typical tuberculation 

pattern and the colour of the !lowers are well shown. 

Dr. Karl van Poellnitz (1930) described a new species, 

Apicra egregia, collected by a Mrs. van der Bijl near Oudtshoarn. 

His account is given as follows : "leaves 1.7 em long, 1.5 em wide 

at the base, strictly five !arious or r~ly sub-spir4!ly five 

ranked, patent erect, ovate deltoid, towards the apex obliquely 

curved and a little in-curved, ending in a sharp brownish mucro, 

glaucous, dark green ••• below obliquely ~eeled or rarely a little 

bikeeled and ornamented with shining green tubereles not regul~ly 

transversely seriate, single or a few congregated together ••• " 

He commented that this species differed from A. bicar~ata 

Haw. especiall7 in the glaucous-green leaves, which are very green 

below, with !ewer tubercles not ornamented in transverse series. 

It is evident that von Poellnitz was comparing his new 

species with the "bicarinata" ot Berger's description. Apart 

from the size or the leat
1 

von Poellnitz' rather general. account 

might apply to small plants ot ei er A. hallii or A. bullulata. 

The !act that the leaves were dese~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 ot 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 alw~s constant in A. bullulata. Von Poellnitz did not 

describe the apex as keeled marginate, nor mention the green vein 

lines on the under surface ot the leat typical or hallii. 

Jacobsen (1935) in the first English edition of his 

book on succulent plants included an account of Apicra egregia 

in whieh the leaves were described as "sharply keeled to one side 

••• bluish green, often reddish, with a few green longitudinal 

• He used the emphatic .word "haud" 
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stripes on the back, margins and keel rough cartilagenous" . 

The accompanying photograph is very indistinct and could be o! 

a plant o! A. smutsiana or of A. hallii, both ot which have 

characteristic green vein lines. The !act that the leaves were 

described as sharply keeled on one side, probably applies more to 

A. hallii than A. smutsiana. 

An illustrated magazine article o! von Poellnitz which 

appeared in 1937, clari!iH. the identity ot his Apicra esregia. 

The photograph or "Apicra e(lregia von P . " is in tact o! a plant 

readil7 associated with plants collected in the Ceres Sutherland 

Karoo. Apiera esregia von P. is thus a synonym o! Apicra 

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

!or the tubercles to aggregate in transverse series is shown. 

In this description or the species, von Poellnitz described the 

arrangement or tubercles as "not or scarcely somewhat confluent, 

not or scarcely arranged in crosslines" . He· quoted Jacobsen's 

(l.c.) description of leaves with longitudinal green stripes and 

commented : "I do not understand this!" At least he had not 

confused plants of his "egregia" with plants or A. hallii . 

Uitevaal (1938) in his series of articles on the genus 

Apicra in Succulenta, wrote an account or Apicra bullulata (Jacq.) 

Haw., A. skinneri Berger and A. esre5ia von Poellnitz . The 

specimen he described as A. bullulata came from a private collection, 

that he called A. skinnerii was sent !rom Winton nurseries, S . 

Africa under the name "Apicra Neillii", while the plant called 

A. egregia was collected by H. Herre from Verlaten Kloot and sent 

under ·the name A. bullulata. 

Needless to say the plant referred to as"A.egregia" b7. 

Uitewaal, of which there is a photograph, is in !act a specimen 

of Apicra bullulata (Bav.) Jac. Uitewaal commented that von 

Poellnitz had written to him saying that, alter visiting Jacobsen'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 or the plants referred to as 

bullulata and skinnerii . There is little difference between them, 



both resembling plants o~ the suspected H. margaritifera X 

A. rugosa hybrid. Both therefore should be re~erred to b;r the 

epithet bicarinata Haw. It is very likel;r that the plant sent 

~rom 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 re~lection of Uitevaal's lack o~ understanding 

o~ the species o~ this genus that he should consider the two 

plants re~erred to by him as bullulata and skinneri as two 

separate species, and yet dismiss lightly the great dif~erence 

between. the specimen he called A. bullulata and that illustrated 

as such b7 Jacquin, by saying that Jacquin's drawing was "te 

schema tisch" ! 

It is o~ interest to note Uitevaal's suggestion that 

~igure 2 o~ Section One of Sala-D,rk's aonograph, which is missing, 

was intended to be an illustration o~ Aloe bullulata. 

In his revision or the nomenclature or Apicra, Uitevaal 

(194?) listed A. bullulata Jacq., A. skinner!! Berger, A. bicarinata 

Haw and A. egresia Poelln. all as species o~ Astroloba. Apart 

~rom the synonyms Skinnerii and egregia, there is little doubt 

that his interpretations of what constituted -the A. bullulata and 

A. bicarinata differed from those or the original authors. 



AS'lROLOBA HERREI UITEW. AND A. DODSONIANA UITEW. 

A new species or Astroloba A. herrei was described by 

Uitewaal in (1948), characterised by an ovate corolla in which 
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the outer tepals are greatly inflated on either side or the midrib . 

Unfortunately it was not possible to obtain the original description, 

but from a later account with good photographs in Succulenta (1950), 

it appears that the original description or the perianth was not 

very satisfactory, and Uitewaal does not appear to have mentioned 

any similarity between the corolla or this species and that or 

A. spiralis (L) Uitew . 

The species was described from plants collected by Mr. 

H. Herre or Stellenbosch near Uniondale and a collecting number 

(Stellenb. No. 5?03) is given. 

The photographs in the Succulents account agree well 

with specimens found in the field near Uniondale and Prince Albert, 

and Astroloba herrei Uitew. is be7ond doubt a good species. 

In 1950 however, Uitewaal published a new species 

Astroloba dodsoniana described !rom a plant sent !rom a private 

collection in California! The photographs or the plant and a 

drawing or the !lover also agree with plants in the populations 

or A. herrei found near Uniondale and Prince Albert: Astrolob.a 

dodsoniana Uitew. is unquestionably a synonym or A. herrei Uitew.! 

In his account of ~A. dodsoniana", Uitewaal 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 VelYinconspicuous lines on 

the back, and by its light margins and keel" • Again this is an 

1nd1c tion or lack or comprehension of variation within a species 

in this genus. 



TAXONOMIC HISTORY OJ THE~POLIOLOSA COMPLEX. 

The first member or this complex to be described as 

a s~ee~es ~as ~loe !ol~olosa~ in 1804 bT A.H. Haworth. The 

description was made !rom living plants in his own collection, 

which had been sent from the Cape by Francis Masson. He 

· described Aloe foliolosa as having "multifarious ver.y short, 

rounded ovate smooth b~ight 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". 
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Aloe foliolosa was next mentioned in the second edition 

or the Hortus Kewensis (1811) with a note to the ef!ect that it 

was introduced in 1?95 and !lowered for most ot the summer. 

Willdenow (1811) in the same year, transferred the species to the 

genus Apicra and described the leaves as "aultitarious, patent, 

rounded-ovate". 

Also 1n 1811 an illustrated account or 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 and 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. 

Aloe !oliolosa was next mentioned by Sala-Dyk (181?) 

in his Catalogue and again in his illustrated Monograph (1836-

1863). Here the leaves were described as •very crowded, five 

tarious densely arran~ed in a spiral, about 2 em 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--- Ver.T smooth and shiny", 

("nitida") . The excellent illustration agrees well with small 

plants collected in the field, and referred by the present author 

to sub species foliolosa. 
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Also in the Monograph, and in the same section 

"loliolosae", appeared an account of a new species, Aloe eongesta . 

The description or lea! arrangement is similar to that !or ~ 

!oliolosa, but the Shape is given as being ovate-acute, the 

leaves about 3.7 em . long ~sesquipollieem") and about 2.3 em 

("pollicem") wide at the ovate base !rom which the lear is 

attenuate-acute. Again the leaves are described as bright 

green, very smooth and sb.iny. It is only in these two descriptions 

in his ftono~aph that Salla-D,'k uses the word "nitida" to describe 

the texture or the lea! surface. This agrees with the 

observations made by the present au or on the nature or the 

epidermal cells and how they a!!eet the texture or the lea!. 

The illustration agrees well with plants collected 

!rom the marginal karoid areas near Cradoek, Adelaide and 

Grahamstown. Here, the peduncle is described as unbranched . 

Salm-Dyk noted that this plant flowered in September 

and October, and w.qs brought to the Berlin Gardens in 1843. At 

first it was thought to be a more robust variety or Aloe 

!oliolosa Haw. "Now however, it is eon3idered quite distinct 

on the grounds or less rounded leaves, which are twice as broad, 

much long.er and more crowded, and especially the wide, reeurved 

and patent perianth lobes" . 

From the drawings rough measurements !or pedicel 
' 

lengths are 0.4 em !or A. foliolosa and 0 . 3 em !or A. eongesta, 

while fertile bract lengths are 0 . 5 em and 0.? em !or A. !oliolosa 

and A. eongesta respectively. It is difficult to determine the 

number of veins !or the lower sterile bracts in the drawings or 

A. eongesta,but this could be one vein in A. !oliolosa. 

In 18?3 a new species, Aloe deltoidea was described by 

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

or its introduction. Hooker (18?3) wrote: "This singular succulent 

belongs to the same section or Aloe with A. !oliolosa • • • 

pentagona • •• spirella, imbrieata • •• spiralis etc. or Haworth • ••• 

It differs !rom 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 or any value" . 



The diameter o~ the stem, the first time such a 

measurement is used, is given from lea! tip to lea! tip, 

(according to the illustration), as two inches. The leaves 

are described as most densely rive farioualy imbricate~ 

horizontal, deltoid-oTate acuminate about 1.8-2. 5 em long and 

deep shining green, quite smooth and glabrous. 

There is no mention o! S~la-Dyk's ftonograph, and 

!rom the illustration it is difficult to tell whether Hooker's 

Aloe deltoidea is similar to Sala-Dyk's Aloe congesta and 

there~ore to plants from the Cradock-Grahamstown area, or whether 

it is similar to the third variety ot this complex designated subsp. 

robusta by the present author. The peduncle is described as 

stout, and !rom the illustration it would appear that the lower 

!lower.so! the inflorescence are ver,r shortly pedicellate, but it 

is impossible to see the number o! veins in the bracts. 

Measurements taken !rom the single withered !lower with a 

visible pedicel, i ve a pedicel length o! 0.2 em and a fertile 

bract length o! 0.8 em. 

or all the specimens referred to by the author as sub 

species congesta, only two had leaves 2.5 em or less in length, 

while the great majority o! specimens referred to by the author 

as sub species robusta had basal fertile bracts more than 0.8 em 

long, and all had basal !lowering ped1cels less than 0.2 em long. 

In view o! the !act that the su~ species in theAtoliolosa complex 

have been determined on grounds o! diversity together with 

different geographical distribution it is best not to attempt to 

associate the Aloe deltoidea o! Hooker's description definitely 

with either var congesta or var robusta. 

In 1881, Baker listed all three species , A. deltoidea, 

A. con.gesta and A. toliolosa under Apicra 1n his synopsis. 

Following his description o! Apicra deltoidea (Hook. til.) Baker, 

he noted that it had been introduced in about 186c by Cooper• and 

cited an herbarium specimen "C.B. Spei in lapidosis montis 

Zuurberg Bolus 268?".•• 

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

•• 1n Kew herbarium and seen by the author. 



Ir the plant Baker described as A. deltoidea is indeed 

Hooker's Aloe deltoidea, then Aloe deltoidea Hooker is a synonym 

or Aloe congesta Salm-Dyk. This is the onl~ evidence as to the 

identiv,y or Hooker's deltoidea, and it could therefore be 

considered simJ17 a specimen or sub species congesta. 

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

similar to those or previous author:s. In 1889, Baker described 
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,, ,, 
a new species, Apiera turgida, near Apicra deltoidea, and introduced 

into cultivation in 1872, specimens or which he had seen which had 

been collected in the Alb~ Division by Hutton. There appear 

to be no grounds for considering this at all distinct !rom 

A. congesta. There is mention of the pale green upper leaves 

"with several indistinct vertical ribs or darker green", preSUJilably 

these are the vein lines. 

In the Flora Capensis (1896) Baker enlarged on the 

locality ot the specimen ot A. deltoidea (Bolus 268?) giving it 

as "Stony places at Hell Poort 2,000 teet", which, as has been 

shown preTiousl~, is a locality well known to the present author 

tor plants ~greeing with Sa1m-D.Jk's concept or A. congesta. 

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

it says "leaves ••• with 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-deltpid ••••••••••••••••• (1) pentagons 

Leaves deltoid: 

Upper leaves flat on the race ••••••••••• (2) turgida 

Upper leaves concave on the race •••••••• (3) deltoidea 

Leaves multifarious, the spirals quite obliterated: 

• • • • • • • • • • • • • • • • • • • • • • • 

Perianth smooth• 

Leaves smooth on back and race: 

Leaves deltoid •••••••••••••••••••••••••• (5) foliolosa 

Leaves lanceolate-deltoid ••••••••••••••• (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 o! the upper !aces o! 

Astroloba leaves depends on turgidity, the greater the water 

supply, the fatter the leaves and the !latter the upper !ace. 

As clarified by Baker, none o! these species warrant recognition 

as separate species. 

Berger (1908) considered A. turgida a variety of 

Apicra deltoidea (Hook. !.) Bak., which differed !rom the typical 

form on account of the spir~ly arranged leaves. He created a 

second variety !or this species, var intermedia, described !rom 

living plants, without locality, sent to him by ~arloth, which 

he said differed in its smaller size. His key to these is 

given below:-

B. Leaves non papillate on the dasal surface, but often faintly 

spotted, the spots small and cartilagenous, but not prominent. 

a) Dr.y leaves longitudinally furrowed with 

elevated nerves. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Leaves ovate-deltoid • • • • • • • • • • • • • • • (7) A. congesta 

b) Dry leaves smooth 

~ Leafy stem 3-5 em 1n diam. ••••• (8) A. deltoidea 

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

11. Leaves more or less spirally 
five !arious 

1. Leafy stem 5 em in diam ••••••••• A. deltoidea v. turgida 

2. Leafy stem 3 em in diam •• . . . . . . A. deltoidea v. intermedia 

~Leafy stem gracetul 2-2.5 em in diam •• (9) A. !oliolosa. 

This key is o! interest in that it incorporates an 

anatomical character - the proainent 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 !rom the western 

populations described as sub species robusta by the present 

author, than o! the more easterly populations o! the plants now 

described as sub species congesta and foliolosa. 



386. 

The characte~ o~ leaf7 stem diameter is not a good one 

as it depends on lea! length, angle or lea! with tem and curvature 

or lea!' apex. Alto g ether the key is highly unsatisfactory and 

~ails to delimit the components o~ the ~oliolosa group with any .... 
success . 

Specimens cited by Berger are of interest - under 

A. deltoidea (Hook. til.) he mentions aHellpoort (Bolus 268?) (K)" 

and "Laingsburg , Matjestontein (Marloth in litt)" . The latter 

specimens undoubtedly, on account of their locality, belong to 

the sub species robusta as construed b7 the present author . For 

var turgida he mentioned the same plant as Baker, and the 

unknown origin ot var intermedia has already been noted . Again 

on the information given, var intermedia Berger cannot be 

associated with certaint7 with either sub species robusta or 

congesta or the foliolosa complex. 

Under Apicra toliolosa Berger listed "Karoid slopes 

between Zwartkops and Sundays river at 330 - 600 m" •••• Drege n 

4184 ••• Herb. Reichb. ~11 . in Herb. Caes . Pal Vindob"; Marloth 
. 

4204; and "Sundays r1 ver Thal. (ftarloth in li tt)" • Under congesta 

Berger, noted that the plant was without locality from the Cape . 

It would appear that Drege n 4184 is a misquotation 

and should read Ze;yher 4184. A specimen with this number is in 

the Alb&n7 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 typical or many Zeyher labels, the writing 

is similar and there is an illegible inscription in one corner 

which is found on a number or Zeyher labels and could not possibly 

be contused with any o~ Drege's labels . Consultation ot Drege's 

notes on his travels (1844 p . 129-131) shows that ~or the 

collecting area IV C c , between the Zwartkops and Sund~s ri~er, 

apparentl7 no Aloes or Apicras were collected. Further evidence 

tor this specimen being a Zeyher one is found on reference to 

Drege's list or the collecting numbers o~ Zeyher, Ecklon and Drege 

(Linnaea 184?) . All the Drege numbers listed under Aloe are in 

the 8,000' s, while there are Zeyher numbers "4182 Aloe pulchra" 

and "418? Aloe rigida" . Although obviousl7 not all the 
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collecting numbers are listed, this is a further indication or 

the specimen being a Zeyher one. As a point o! interest also 

on the herbarium sheet is another label identif71Dg it as the 

"number quoted b7 Berger in the P!lanzenreich IV, 38 III, II 120". 

The next author to discuss this coaplex was Ui tevaal in 

the editions or Succulent& between 193? and 1939. Unfortunately 

his notes on A. deltoidea and A. !oliolosa were not available. 

In his notes (1939) on Apicra copgesta (Sala) Bak he commented 

that it was in habit like A. deltoidea (Hook.!) Bak. and 

especiall7 var turgida, mentionin that plants iapated b7 him 

under the name A. congesta were identic ll with A. deltoidea var 

turgida, and in his ke7 treats A. turgida and A. deltoidea as 

one species. His ke7 is given below: 

"A. Plants more or less glaucous. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Plants slender about 3 em in diam, pale bluish leaves 

narrow 2 em long and 1.2 em broad ••••••• deltoidea v intermedia 

B. Plants more or less a definite green. 

Leaves unspotted on the underside or with single very 

faintl7 raised flecks. 

A. Leaves in 5 straight rows or very slightl7 twisted. 

. . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
oo Leat deltoid ••• . . . . . . . . • ••••••••• deltoidea typ. 

B. Leaves apirall7 twisted or imbricate 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

oo Perianth smooth, older leaves more or less patent 

1) Plants 5-?t em in diam. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

b) Leaves deltoid, sometimes ovate deltoid •••••••••• 

deltoidea var turgida (also congesta) 

2) Plants about 2 em in diameter, lea! margins somewhat thickened 

••••••••••••••••• toliolosa. 

Again this ke7 is unsatisractor:r in that 1 t is based 

on lear arran~ement, leat colour and size, and the components or 



theAColiolosa group are not successfully separated. 

In his revision o! the genus (194?), Uitewaal reduced 

Apicra deltoidea var turgida (Baker)Berger to Astroloba copgesta 

(Salm.) Uitew., quoting von Poellnitz's opinion that A. congeeta 

was a fattened form o! A. turgida. Uitewaal still treated 

A. deltoidea (Hook . ) Uitew. as a eparate species on the grounds 

o! lea! arrangement, although considering it very closely related 

to A. congesta. Intermedia was kept as a variet7 o! A. deltoidea. 

Mention must be made o! Jacobsen's Handbook (1960) 

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

and turgida ~e listed, and "Astroloba turgida (Bater) Jacobs •• •• 

Cape Province AlbEn7" ! For localities of A. deltoidea he gave 

Laingsburg, Matjesfontein, Albany district and Hellpoort. The 

photographs are poor but those or A. deltoidea in figs. 210 and 

212 resemble specimens from Hellspoort. 

In the light o! the concepts o! the entities in the 

!oliolosa group as established by the present author, the group 

as a whole is treated as a single species, to be called A. foliolosa 

Haw. on grounds of priori • This species consists of three 

sub species, foliolosa, congesta (Salm-Dyk) Roberts and robusta 

sub sp. nov. Roberta . Incorporated in sub sp. congesta are 

deltoidea• Hooker(as interpreted by Baker), and turgida Baker, 

while the identity of var intermedia Berger is open to doubt. 

For the sake of convenience all the aynonyms are listed 

above as epithe~s with their original authors, regardless of 

their former taxonomic rank. 

• Excluding specimens !rom Laingsburg and Matjesfontein included 
in A. deltoidea by Berger and Jacobsen, which belong to subsp. 
robusta . 



TAXOBOPllC ACCOUNT OJ TJ1E GENUS ASTROLOBJ. YITW 

\.STBOLOBA Uitewaal in Succulenta ~ (5): 53 (1947) . 

In part Haworthia Duval~ Pl. Succ . in Hort Alencon.: 7 

(1809) , including only the species H. spiralis (Linn~us) Duval . 

In part Apiora Willdenow 1n Ges . Natur!. Fr. Berl . Hag.5: .......... 

1~7 (1811) including only the species A. imbricata ( .iton) illdenow; 

A. spiralis (Haworth) Willdenow; ~· pentagona (Aiton)Willdenow; 

A. ballulata (Jacquin) Willdenow and A. foliolosa (Haworth) 

illdenow. 

Plants caulescent with adventitious roots at the base of 

the stem. Stem lengths of up to 50 em. have been recorded in 

plants growing supported in bushes , but leafy shoots growing 

unsupported in the open are generally less than 30 em. in height. 

The leaves are basically deltoid in shape with a sheathing 

base which forms a complete sheath about the stem and is a few mm. 

wide at its narrowest part. However, the fleshly base o~ the 

leaf excluding the sheathing portion, is narrower than the lear 

width at a point roughly half way along the leaf' length, or, in 

the case of longer leaves, up to 1.0 em. elow the mid length. 

The lower side of a rully 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 lea! margins and keel are 

tuberculate for up to two thirds of the leaf length !rom the apex. 

The ex is acute acuminate ending in a short mucro. 

some cases the margin of the leaf on the side of the keel loses 

its identity as a margin near the lea! apex and the keel then 

In 

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 rraction of basically ~- In ~ost eases however , 

every sixth lea! 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 var.ying numbe~ o! degrees less . This 
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. angle is re.ferred to as the spiral angle. The smaller the spiral 

angle, the more !ive ranked are the leaves, the larger it is, the 

more imbricate is the leaf arrangement . 

The ventral s~de o! the leaf may be tuberculate or smooth 

and the bundle caps ot the vascular bundles on the ventral side 

sometimes show up as· !ine striations. The epidermal cells from 

the upper part o! the lea! have greatly thickened outer walls. 

In section the cuter surface o! these cells may be very convex, 

giving the leaves a matt surface, or a1most 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 

aarginal wings, up to 1.0 em. long and 0.1 - 0.2 em. wide. Below 

the raceme, are a varying number o! sterile bracts, and it is in 

the axils or these that the axillar.y racemes arise. 

The flowers are pedicellate, rarely sessile, and arise 

in the axils of bracts. Sterile and fertile bracts are deltoid 

and membraneous, generally with one central vein, sometimes with 

several. 

The perianth is tubular, and straight, about 1. 0 em. in 

length. The !ree lobes are 1.0 - 3.0 em. long and broad and lie, 

when tully 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 co1 ition. 

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 c 7. 

KEY TO THE SPECIES 

1. Outer tepals o! perianth tube with a very marked inflation 

o.f tissue on either side'o! the midrib. 

• In!'lation of the perianth tube very markedly trans­

versely rugose. (The plants are tetraploid). 

• • · • · · · · • ... · ........................... . A. spiralis 
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B. The inflated tissue o£ the perianth tube is smooth or 

sli tly undulatins, never markedly rugose. ( Tbe plants 

are diploid). 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • A. herrei 

11. OUter tepals of perianth tube lacking a marked inflation o! 

tissue on either side of the pe ianth tube. 

diploid. 

All species are 

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 lea!). ···················~····A• hal111 

2. Leaves without longitudinal striations on the 

ventral side or the leaf, the vascular bundle caps 

unlignified at the leaf apex. (Tubercles present on 

some or all of the leaves of any one plant.) 

•••••.• .•.•••••••••••••••••••••••••• A. bullulata 

B. All leaves with true marginate apices. 

1. Leaves always tuberculate ••••••••••• A. rugosa 

2. Leaves never tube culate, occasionally white 

flecks present, or one or two elongated slightly 

raised concolourous patches on the under surface 

of the lea!. 

a. Leaves with a matt surface ••••••••••••• A. smutsiana 

b. Leaves with a glossy Sheen ••••••••••••• A. foliolosa 

Astroloba foliolosa (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 spinnach green; often with a greyish· tinge similar to willow 

green in subsp. robusta; margins and keels concolorous, paler or 

whitish; more rre uently whitish in subsp. robusta. 



Tubercles absent, but small elongated, very slightl.y 

raised concolorous patches occasionally present in Bome leaves in 

subsp. congesta, very rarely subsp. foliolosat scattered whitish 

flecks occasionally o served on lower surfaces of leaves in subsp. 

robusta, ap arently absent in the other two subspecies. 

Epidermal 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 erianth: veins of tepals green with a glaucous 

or beige tinge, vein endings in lobes of same colour, sometimes 

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 cream becoming greener towards e 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 mm. greater than the middle diameter, to 1 . 6 mm. less than 

the middle diameter, usually it is 0 - 0.5 mm. less in diameter 

than the middle of the tube; dimensions of lobes: length of lobes, 

1.4 - 3.0e mm. usu lly 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 usuall7 curve back 

through an tmgle of 60°, often curving right back to lie parallel 

to the perianth tube. 

This species differs f~m the other members of t 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 lon~ bracts of the inflorescence and the broad 

lobes of the perian~h. 
' 

The three species are based on geographical distributi n 

together with variations in leaf and inflorescence characters. 
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Aloe deltoidea Hooker til. in Bot. hag. 99 t.6071 (1873) and 
~ 

Aloe deltoidea var intermedia Berger in Pflanzenreich 4 (38):120 ....... 

(1908) are clearly variants of A. foliolosa,but the descri tiona 

are insufficiently detailed to ascribe them to any or the described 

varieties. 

Subsp. foliolosa. 
~-··· -

Aloe toliolosa Haworth in Trans. Lin. Soc. Lond. ? : 7 1804). 

Aiton, ort. ew., ii, 2: 298 (1811 ; Kerin Bot • . ag. 33 
""""'"" 

t. 1352 (1811); Salm-Dyk, Cat. Rais. :9 (1817), and Monogr. 

Aloes : S2 fig. 4 (1836-1863). 

Apicra foliolosa (Haw rth) illdenow in Ges. aturf. Fr. 

Berl. ag. 5 :274 (1811): Haworth, oupJl. Pl oucc. :64 (1819); --
Baker in Jour. Lin. Soc. Lond. 18:218 (1881), and in Flora ...._... 

Capensis 6 (2) : 331 (1896); Berger in Pflanzenreieh 4 (38) : 120 (1908J - ....... 
Haworthia .foliolosa (Haworth) Haworth, SJ'll. l Suec.:99 (1812). 

Astroloba foliolosa (Haworth) Uitewaal in Succulenta 1947 

(5) : 54 (194?). 

Leaves in five straight ranks to imbricate, spiral angle 

usually 10 -40°; leaves pat~nt erect to patent; leaf ees 

!ollovingoogle of lear with atem to curving out~ards and downwards 

in the ease of very ..,.tent leaves, . usual1J" curYing outward. 

Leaf length: 1.4- 3.0 em., usually 1.5- 2.5 em.; width of 

leaf at widest part: 0.9- 2.1 em. 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 em. above to 0.4 em. below mid-length, 

usually 0- 0.25 em. below mid-length: mucro len _ : 0.04- 0.15 e •• , 

usually 0.05 - 0.10 em. 

Numbers of vascular bundles with eaps as seen in trans­

verse section halfway along leaf length, for ventral side: 6.9 -

14.6 per em., for dorsal side: 3.9- 8.3 per em. 

~ ereentage lignification of bundle caps from ventral side 

of leaf seen as above, variable, 0 - 75%• 

.Peduncle length: 9 - 29 em., usus.lly 10 -20 em.; raceme 



length: 6-19 em., usually 10 - 15 em.; width of base of peduncle 

at ·its widest part: 0.26- 0.50 em., usually 0.30- 0.45 em. ; 

width 6! p$dunoel below first pedicel; 0.15- 0 . 35 em., usually 

0.15 ·- 0.30 em. 

Branched inflorescences recorded in ffl of the specimens 

· examined. 

Basal sterile b: actz length, 0.56- 1.30 em., usually 

0. . 6 - 1.0 em. t width o! base, a .15 · - 0.60 em., usually 0.15 -

0.45 em •• width half way along length, 0.08- 0.36 em., usually 

. 10 - 0.20 em. 

Veins of basal ate 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 

bract. 

Basal fertile bract: 1ength, 0.40- 0.90 em., usually 

0.40- o.eo em.; width o! base, 0.18- 0.45 em., usual~ 6.20-

0.30 em.; width halt wa:y along length, 0.06 - 0.22 em., uaually 

less than 0.10 - 0.20 em. · 

Veins of fertile bracts: !rom base o~ 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 main vein and one basal lateral; from middle 

and top of raceme, bracts witl one main vein and one basal lateral, 

or with a single vein. 

Flowering pedicel&: from base of raceme, 0.09- 0.38 em., 

usually 0.15 - 0.25 em.; from middle of raceme, 0.08- 0.32 em., 

usually 0.10- 0.20 em., fruiting pedicel from base of raceme, 

0.14 - 0.37 em. 

DISTRIBUTION 

Living specimens examined by the aut~ori­

OAI I ·ROVINCE. 

~ . 

Graatf Rein.et District: Valley of Desolation W. of Graatt 

Reinet, R29, R60; 10 mi. N. of Graa!f Reinet on 1iddleburg r ad, R30t 

* ost specimens collected by the author are under cultivati n at 
irstenbo ch 
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Basal ste~ile bract: length, 0.70- 1.27 em. usually 0.8-

1.0 em.; width or base, 0.30- 0.75 em. usually 0.45- 0.60 em; 

width halfway along length 0.14 - 0.48 em. usuall~ 0.15 - 0.30 em. 

Veins of basal sterile bract\ bracts vi. th three veins 

running .full length or bract to bracts vi th a single vein, usually 

.bracts with one main vein and two laterals which do not extend tor 

the entire length of the bract. 

Basal fertile bract& length, 0.50 - 0.95 em. usuall7 0.6 -

0.8 em. width at base, 0.28 - 0.58 em. u ually 0.35 - 0.45 em; 

width halfway along length, 0.11 - 0.45 em. usually 0.15 em. -

0.30 em. 

Veins ot fertile bractss 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 v~in; from 

middle ot 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 or raceme, 0.07 - 0.40 em. 

usually 0.15 - 0.25 emf !rom middle of raceme, 0.05 - 0.28 em. 

usually 0.10- 0.20 em.; fruiting pedicel from base of raceme, 

0.06 - 0.38 em. 

DISTRIBUTION 

Living specimens examined by the author:­

CAJE PROVINCE. 

Albany Districts Dikkop Vlakte, R401 Comins 2064; Helspoort R41; 

Krantz Drift, Comins 2063; nr. Alicedale, Comins s.n. Bedford 

District: s . o! Adelaide on Grahamstown road, R38, R39. Cradock 

District: Rpyner's Kop, R33; Cradock, R32, R53; 19 mi. N. Cradock on 

Middleburg road R31 . 

Herbarium Reccrds :-

CAF;E PROVINCE. 

Albany District: Helspoort, R.A. Pyer 2096 (GRA); R.A. Dyer 

975 (PRE)J Rosenborth s.n. Stell. Un. Gdns. 7851 (BOL); H. Bolus 

2687 (BOL) (K); Brakkloo!, Acocks 12049 (PRE); Alicedale, Cruden 

209 (GRA)I Cradock District: Cradock, IJ.leg o. 27632 in Herb Bol 



331 (1896); Berger in Pflanzenreich ~ (38) '' 118 (1908), in 

part excluding specimens !rom Laingsburg ~ Matjesfontein cited 

in a letter !rom Marloth. 

· Apicra tursida Baker in Jour. Bot. 2? 44 (1889) and in ..,..,.,._ 

Flora Oapenais 6 (2) : 330 (1896). -
Apicra deltoidea var turgida (Baker) Berger in P!lanzenreich 

4 (38) : 118 (1908). 

Astroloba turgida (Baker) Jacobsen , Handbook suc·c. Pl. (1) : 

22? (1960). 

Astroloba deltoidea (Hooke !il) Jacobsen, Handbook Succ Pl. 

(1) : 22? (1960), in part, . excluding plants !rom 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.? em., usually 2 .5-4. 0 cm.;width of 

lear at widest part: 1.4- 2 . 8 em., usually 1.5- 2.3 em.; length­

breadth ratio: 1.39- 2.33 em., usually 1.50 - _2.00 om.; position 

of widest part of leaf: 0.1 em. above to O.? em. below mid-length. 

usually 0.05 em. below mid-length; mucro length: 0 . 05 em. - 0 .13 em. 

usually 0.05 - 0.10 em. 

Numbers of vascular bundles with caps as seen in transverse 

section hallway along lea£ length: !or ventral side, 10. 8 - 19 . 3 

per em., usually 12-15 per em. for dorsal side 4.?- 13.3 per om. 

Perce tage ligni!icati n of bundle caps from ventral s~de 

of leaf seen as above, variable, 0 - 9?%. 

Ieduncle length: 6 - 31 em. usually 15-25 em; raceme length; 

8-25 om., usually 10- 20 em; width of base of peduncle at its widest 

part: 0.32 - o.ao em . usually 0.35 - 0 .60 omJ width of peduncle below 

! rat pedicel 0.20 - 0.42 em. usually 0.15 - 0.13 em. 

Branched inflorescences recorded in a third of the specimens 

examined. 



(BOL); Cunningh~ s.n. No. 27631 in Herb Bol (BOL); Mortimer, 

H, Davison s.n. Nat. Bot. Gdns. 187/15 (BOL); Rayners Kop, 

Aoocks '11928. ( RE). Middleburg District: Rosmead, J.J. Bruwer s.n. 

No. 27629 in Herb Bel (BOL). 

District unknown, probably Albany: Fish River Rand, Oct. 

1896, ~.leg s n. (GRA). 

ithout locality: t. Gdns. Ex hort. Weitz s.n. -- at. 

632/'5 (NBlYJ s.leg Nat. Bot. Gdns. 71/44 (NBb), s.leg o. 2?633 

in Herb Bol (BOL). 

Subsp robusta Roberts. 

Differt a typo in pedunculo robustiori, floribus vulgo 

sessilibus vel brevissime pedicellatis, et brae eis subtendentibus 

eorumdem vulgo longioris cum tribus nervis centralibus. 

TY!US. OAI . ~OVINCE. Prince Albert District, 5 mi. W. of 

Prince Albert • Roberts 64 (BOL) 

Leaves in five straight rows to imbricate, spiral angle 
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0 0 . 
10 or less, to 20; leaves er( ct to patent-erect, usually sub-erect; 

leaf apices following angle of leaf with stem or curving outwards, 

usually curving outwards. 

Leaf length: 1.8 -4.0 em~ usually 2.0- 3.0 em.; width 

of leaf at widest part: 1.0- 2.4 em.; usually 1.3- 2.0 cm.s length­

breadth ratio: 1.26 - 2.22, usually 1.50 - 2.00; position of widest 

part of leaf': 0.2 em. above to O.?om. below mid length, usually 

0- 0.5 em. below mid-length; mucro length 0.03 m- 0.20 em., 

usually 0.05 - 0.15 em. 

Number of vascular bundles with caps as seen in transverse 

section half way along leaf' length, f'rom .ventral side 5.6 - 12.0 

per em., usually 6- 12 per em., for dorsal side: 2.9- ?.4 per em., 

usually 3 - 6 per em. 

_ ercentage lignification of bundle caps from ventral side_ 

ot leaf' seen as above: 4 - 10~ • 

The bundle caps of' this subspecies tend to be the largest 

and have the most he$vily lignified solereid walls in tbe A.foliolosa 



complex, resulting in a mor~ frequent occurrence of taint darker 

green lines on the undersides of the leaves in this subs1 ecies 

than in the subspecies foliolosa and congesta. 

The leaves often have a greyish tinge similar to Willow 
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green which has not been observed in subspecies foliolos~ or dongesta 

and the margins and keels are ·more frequently wlitisn.· 

Usually , (only observed in this sub. species) in at least 

5~fo 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 em., uaually 5- 15 em.; raceme 

length: 5 - 33 em. usually 5 - 15 om; width of base of peduncle at 

its widest part : 0.42- 1.10 em. usually 0•45- 0 . 75 em.; width of 

peduncae below first pedicel: 0 , 28- 0 .73 em . , usually 0.30- 0.45 em . 

Paduncle usuall7 unbranched and rarely have urexparded raceme 

buds been found in the axils of steril bracts. 

Basal sterile bract: length, 0 . 75 - 2.15 em., usually 1 .00-

1 .40 om.; width of base, 0 . 30- 1 . 30 em., usually 0.45- 6.?5 em . ; 

width half way along length, 0 .17- 0 . 52 em., usually 0 . 20- 0 . 40 em. 

Veins of basal sterile bract: bracts with 5 main veins to 

bracts with one main vein and two latezals 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 em., usually 0 .80-

1.20 em.; width at base, 0 . 30- 0 . 80 em., uaually 0 ,40 -0.60 em.; 

width half way along length , 0.16- 0.40 em., usually 6.20- 0 . 30 em. 

Veins o! fertile bracts : !rem base of raceme, bracts with 

three main veins to bracts with one vein, usually bracts with three 

main veins; !rom middle of raceme , variable, bracts with three main 

veins to bracts with a single vein; !rom top of raceme, bracts with 

three main veins to bracts with one vein, usually bracts with one main 

ve n and one basal lateral , or only a sin e vein. 

Flowering pedicels: from base of raceme, 0.00- 0.18 em., 

usually 0.00- 0.05 em.; from middle of raceme 0 .00- 0 . 05 em., 

' usually sessile; fruiting pedicel from base of raceme: 0.02- 0 . 15 em., 

usually 0.10 em. or less. 
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DISTRIBUTION 

Living specimens examined by the author:­

CAPE PROVINCE 

Beaufort West District: Ft.of Molteno Pass Hall 2284; 

4 o. 

E. of Nelspoort on .Murraysburg road, R28, R42. Laingsburg District: 

nr Whitehill, R57; 4 mi. N .. Mat~esfontein on Sutherland road, R56; 

E. of Laingsburg nr !arm Rietfontein, Rl; nr Spreeuw.tontein Farm 

on Laingaburg-Ladismith road, R67; nr Whitehill, Oliver a.n •• 

Ladismith District: nr Rietvlei Farm on Laingaburg-Sevenweeks Poort 

road, R65. Prince Albert District: 5 mi. W. Prince Albert, R64; 

nr Klaarstroom, R27~ Willowmore District: Koppies nr Miller, R8, 

R9, R45. Steytlerville District: Steytlerville, R15, R43. 

Herbarium Records:-

CAPE PROVINCE 

Laingaburg District: Whitehill, s.leg. No.27630 in Herb. 

Bol (~OL); ?Matjesfontein, s.leg. Bart1et 349 (BOL). Beaufort West 

'District: Beaufort West, s.leg. Nat.Bot .Gdns 3172/14 (BOL); N. o.t 

Beaufort West, L.E.Taylor 921 (BOL); Nelspoort, s.1eg. Nat.Bot.Gdns. 

1908/27 (BOL). Prince Albert District: R.Broom s.n. No.l1652 in 

Herb Marloth (PRE). Wil1owmore District: Koppie nr Wi11owmore, 

C.L.Leipo1dt 3062 (BOL); nr Miller , J.S.Rees s.n. Nat.Bot.Gdns. 

1302/25 (NBG). Steytlerv111e District: Steytlerv11le, ~ 4022 

(PRE). Jansenville District: Lake Mentz, S.Schonland s.n. Aug.l921 

(PRE); Waterford Acocks 11995 (PRE); Mount Stewart, Compton 20323 

(NBG). 

District unknown, probably Willowmore: Between Oudtshoorn 

and Wi1lowmore, s.leg. Stell.Univ.Gdns. 7849 (BOL). 

Without locality: Karoo Gardens Whitehill, Compton 7689 (NBG); 

F.Patteraon 2160 (BOL) • 
• 

~~,tu}a~a (Jacquin) Uitewaal in Succu1enta 194Z 

(5): 53(1947). 

Aloe bullulata Jacquin, Fragmenta t.l09 (1809); Salm-Dyk, 

Cat.Rais.: 11 no.29 (1817); Schultes, Syst .Veg.· 7 (1) : 660 -- . ""'""" 
(1829); Kunth, Enum. Pl.4 z 494 (1843) • ....,_ 



.. 

Apicra bullulata (Jacquin) Willdenow in Ges. Naturf. Jr. 

Berl. Mag. 5 : 2?3 (1811); Haworth, Suppl. Pl. Suce. : 61 

(1819); Berger in Ftlanzenreich ~ (38) : 116 (1908); non 

Uitewaal in Succulenta 1938 (2) 1 171 - 1?? (1938). . ~ 

Apicra pentagona var. bullulata (Jacquin) Baker in Jour. 

Lin. Soc. Lond. 18 : 21? (1881), & in Flora· Capensis 6 (2) : --- ..,.... 

330 (1896). 

Apicra bicarinata Haworth sensu Berger in Ptlansenreich ~ ( 38) 

116 (1908). 

Apicra egregia von Poellnitz in Fedde. Repert. 28 s 100 (1930), -
& in Desert Plant Life .i_ (3) : 33 (193?); Uitewaal in 

Succulenta 1938 (2) : 1?1- 1?? (1938). 
~ 

Astroloba egregia (von Poellnitz) Uitewaal in Succulenta 

1947 (5) ~ 54 (194?). _..........._ 

Leaves in five straight rows to, rarely, imbricate,spiral 

angle usually 0 - -10°; leaves usually sub-erect, the leat apex 

curving upwards, very frequently upwards and to one side, the side 

on which the keel is situated. 

The lea.t 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 or 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. 

Lea! colour: Agathia Green, Pod Green, Veronese Green, Sap 

Green or Scheeles Green, frequently with a Garnet Brown overtone; 

tubercles concolorous, paler or whitish. Vein lines never present. 

Bundle caps apparently always unligni!ied towards the leaf apices. 

L~a! length: 2.3-4.0 em., usually 2.5-3.5 em.; width of leaf 

at widest part 1.3-2.6 em.; length-breadth ratio: 1.38-2.?2, usually 

1.5Q-1.?5; position of widest part of leaf: 0.0-0.6 em. below mid 

length, usually o.o-0.5 em. below midlength. Mucro length: 0.03-

0.20 em., usually 0.05-0.10 em. 

• 
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Peduncle length: 14- 30 em.; raceme length: 11- 29 em.; 

width of base or peduncle at its widest part: 0.44- 0.56 em.; usually 

0.45- 0.55 em.; width of peduncle below first pedicel, 0.24- 0.33 

em., usually 0.25- 0.30 em. 

Branching of inflorescences: unexpanded raceme buds recorded 

in eterile bract axil• or 20% of the specimens examined. 

Number of sterile bracts per peduncle: 3 - 7; basal sterile 

bract: length, 0.42- 0.73 em., usuall7 0.50- 0.70 em.; width o! 

base 0.26- 0.40 em., u.ually 0.25- 0.30 cm.J width half way along 

length 0.08- 0.23 em •• 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. usu _ ,..,. 0 0 - 0.15 em •• 

Flowering pedioelt from base of raceme 0.30- 0.53 em., 

usually 0.40 - 0.60 em.; !rom middle of raceme 0.,29 - 0.4? em., 

usually 0.30 - 0.45 em. 

Colour of perianth: midrib or tepala 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 perianth1 the tissue on either 

side of the veins in the tubular part o! the perianth greenish white • 

often with a taint yellow-brown tinge; perianth lobes bright yellow 

to creamy yellow. 

Dimensions o! perianth z length of tube to neck, usually 

8.0- 11.0 mm.; basal diameter Of tube U~lally 3.0- 3.5 mm., and 

equal to, or up to, 0.3 mm. greater than the middle diameter; 

length o! lobes usually 1.5 - 2.0 mm;, width of outer lobes usually 

1.5mm.; . 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 Distridtr: 4 mi. N. o! MatJes!ontein R25, R55. 

Herbarium Records:-

CAPE PROVINCE 

Sutherland District: Verlatenkloo!, H.Hall s.n. Nat.Bot.Gdns. 

258/55 CNBG); Roggeveld Mts near Sutherland, J.D.Logan s.n. No.2?63~ ~~ · 

in Herb.Bol.(BOL); Ceres District: Ceres Karoo, Stell.Univ.Gdns s.n. 
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No.27635 in Herb.Bol.(BOL); Laingsburg District: Between Ladismith 

and Laingsburg, s.leg. s.n. No.9363 in Herb. H.Bolus (BOLJ. 

Astroloba hallii Roberts sp. nov. 
~~· ... ·-

Folia cum eacina marginem ad apicem !ormante et vulgo sursum 

curvante, 2.7 em. ad 5.8 em. longa et 1.3 em. ad 2.0 em • . lata in 

parte latissima; semper cum nervis :tuseioribus longitudinalibus; 

cum maculis albieantibus vel tuberoulis in numero variabilibus 

irrulariter vel in seriebus longitudinalibus secus nervis adspersis; 

muris exterioribus eellularum epidermalium inreriorum ex superiore 

dimidia foliae eonvexis; pileis !asieulorum vaseularum ligni!icatis 

per longi tudinem integram foliae; pedicellus florae ex base raeemi 

0 . 33 em. ad 0.75 em. longus et bractea subtendens eiusdem 0.30 em. ad 

0.54 em. longa; perianthemum cum lobis flsvis ad colorem floris 

laetis. 

TYPOS. CAPE PROVINCE. Laingsburg District: Koup, Roberts 26 

(BOL). 

Aloe pentagons Jacq~, Fragmenta No.277 pl.lll (1809), may 

provide the earliest epithet applicable to this species 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 usuall,- 0 - 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 marginate apices occur in all, or the majority, ot 

leaves of any one plant 

Whitish macu1ae or tubercles present on some of the leaves 

of plant a in 88% of apecimens examined; maculae, when present, 

usual·ly 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. rugosa. 



404. 

Leaf colour: Agathia Green, Pod Green, Veronese Green or 

Sap Green; margins and keels darker, frequently reddish-brown 

towards the lea! apex; apical third of lea!' 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 tor entire length of lear in all specimens 

examined. 

Lea! length: 2. 7 - 5.8 em., uauall;r 3.0 - 4-.0 em.; width of' 

lear at. widest part 1.3 - 2.-0 em., usuall;r 1.5 - 2.0 em.; length 

breadth ratio: 1 . 72 - 3.14, usually 2.00 - 2 . 50; position of widest 

part of' leaf': 0.30- 1.30 em. below mid length, usually 0.25 - 0.75 

em. below mid length; mucro length 0.05 - 0.15 em. 

Peduncle length: 18- 31 ~m.,usually 15- 30 em.; raceme 

length: 8- 32 em., usually 15- 25 em.; width of ·base of peduncle 

at its widest part: 0.39- 0.90 em., usually 0.45- 0.60 em.; 

width of' peduncle below first pedicel: 0.17- 0.44 em., usually 

0.20 - 0.40 em. 

Branching of inf'lorescence: branched inflorescences . 

observed in 5% or specimens examined, unexpended raceme buds in 

sterile bract axils in 35% of' specimens examined. 

Number of' sterile bracts per peduncle: 3 - 14, usually 4 - 7; 

basal sterile bract: length 0.43- 0.93 em., usually 0.60- 0.80 em.; 

basal width 0.19 - 0.47 em, usually 0.20 - 0.40 em.; width half' way 

along length 0.08 - 0.22 em., usual.ly 0.10 - 0.50 em •• 

Basal fertile bract: length 0~30- 0.54 em., usual~ 0.30-

0.50 em.; basal width 0.19 - 0.40 em., usually 0.20 - 0.30 em.; 

width half way along length 0.07 - 0.13 em., ususl.ly 0.10 ·em. 

Plowering pedicel: from base of raceme 0.33- 0.75 em., 

usually 0.40- 0.50 em.; rrom middle of raceme 0.24 ~ 0.59 em., 

usually 0.30 - 0.40 em. 

Colour or perianth: as ror A.bullulata, save that the lobes 

and tissue on either side of . the midribs of the perianth tube are 

occasionally cream in colour. Di.men_sions of perianth are very 

similar to those of A. bullulata, save that the length of the tube 



to the neck is usuall7 9.0- 11.0 mm., and the base of the tube, 

while usuall7 equal to or up to 0.40 :mm. greater than the middle 

diam.eter, is occasionall7 up to 0.30 mm. less than the middle 

diameter. 

This species is close to A. bullulata rrom which it differs 

in the presence of very .obvious vein lines on the under side ot the 

leat, and in the fact that the bundle caps are 11gn1tie4 tor the 

entire leDgth or the leat. J.Purther, the le·aves tend to be 

narrower and the lear apices more acute than in A. bullulata. 

DISTRIBUTION. 

Living specimens examined by the author:­

CAPE PROVINCE. 

Laingsburg District: Koup, R26, R54; nr farm Rietvlei 

along Laingaburg-SeYenveeks Poort road, R48, R52. 

Herbarium records:-

CAPE PROVINCE. 

Laingsburg District: 6 mi. .from Laingsburg on rd to 

Ladismith W.F.Barker 109 (BOL); Between Ladismith and Laingsburg, 

s.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.34?9/14 (BOL); J .Rennie s.n. Nat.Bot.Gdns.l418/28. Ladismith 

District: Ladismith, A.J.Joubert 97 (BOL). 

Without locality: ex ·hort. s.leg. No.7983 in Herb.Marloth 

(PRE) • 

Astroloba smutsiana Roborts ~ nov. 
~ 

Folia marginatis ad apicem, apicibus vulgo rectis vel 

recurvatis, 1.8 em. ad 3.9 em. longa, 1.0 em. ad 2.0 em. lata in 

parte latissima, pleru.mque nervis :ruscioribus ad apion visis; 

tubercula vel maculae nunquam in natura vis is; muris exteriori bus 

cellularum epidermalium inferiorum ex superiore dimidia foliae 

convexia; pedicellus florae ex base racemi 0.14 em. ad 0.48 em. 

longus et bractea subtendens eiusdem 0.27 em. ad 0.60 em. longa; 

peD&nthemum cum lobis· colorem floris lactis habentis vel albia, 

nunquam tlaventibus. 



TYFUS. CAPE PROVINCE. Ladismith District: 24 mi. S. 

Ladismith on old Bar.rydale road, Roberts ~ (BOL). 

Leaf arrangement variable ranging !rom leaves in five 

straight rows to imbricate; leaves sub-erect to patent erect, 

usually sub-erect, lear apices following the angle of the leaf with 

the stem or curving outwards. 

The leat apex is true marginate. 

No spots or tubercles, but one or more leaves with one to 

four elongated, slightly raised s~ patches observed in 16% of 

specimens examined. 

Lear colour similar to tlu. A. ba.ll11; margins and keels 

eoneolorous or darker, rarely paler; leat apices often with a 

reddish brown or garnet brown tinge; darker bundle cap lines visible, 

extending for a s · ort distance rrom the apex in 84~ of plants 

examined. 

Leaf length: 1.8. - 3.9 em., usually 2.0 - 3.0 em.; leat 

width at widest part: 1.0- 2.0 em., usually 1.25- 1.50 em.; 

length-breadth ratio: 1.14- 2.31, usuall7 1.25 - 2.00; position of 

widest part or lear, o.o - 0.6 em. below mid length, usually o.o -
0.5 em. below m'-d length; mucro length: 0.04 - 0.1, em., usually 

0.05- 0.10 em •• 

Feduncle length: 8- _29 em.; uaually 10- 20 em.; raceme 

length: 8 - 25 em. , usual~ 10 - 20 em. ; width of base or peduncle: 

0.22- 0.42 em., usually 0.25- 0.40 em.; width of peduncle below 

first pedicel: 0.11 - 0.24 em., usually 0.15- o.20 em. 

Branchj ng of inflorescences: unexpanded raceme buds in axils 

of sterile bracts o bserTed in "J}{, ot specimens examined. 

Number or sterile bracts per pedicel: 2 - 10 bracts, usuall,-

3- 6; basal sterile bract: length 0.42- 1.05 em., usuall,- 0.40-

0.80 em.; width of base 0.15- 0.37 em., usuall,- 0.20- 0.30 c~ 

middle width ha1t w~ along length: 0.05- 0.15 em., usually 0.05-

0.10 em •• 

Basal fertile bract: length 0.29- 0.60 em., usually 0.30-

0.50 em.; basal width 0.14- 0.35 em., usually 0.15- 0.30 em.; 

middle width 0.06- 0.13 em., usually 0.10 em. or less. 

• 
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~lowering pedicels: rrom base of raceme, length 0.14- 0.48 em., 

usually 0.20 0.40 em.; trom middle of raceme, length, 0.09 - 0.60 em., 

usually 0.20- 0.30 em.; fruiting pedicels from base of raceme, length, 

0.24- 0.43 em •• 
Colour of perianth: midribs of tepals pale green, tissue on 

either side of midribs in perianth tube a greenish cream beco~ 

darker at the base ot the tube, lobes or perianth white or cream, 

never yellow. 

Dimensions of perianth: length of tube to neck, usually 9 -

11 mm. ; basal diameter ot tube usually approxillla tely 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, trom which it 

differs in the possession of a true marginate apex. Secondary points 
. 

of difference are the absence of spots or tubercles 1n field 

populations, the usually shorter leaves, the more slender peduncles, 

the shorter pedicel&, and the persistently white or cream perianth 

lobes. 

References which may have been allud±ng to this species are: 

Aloe pentagona (Aiton) Haworth sen8u Ker in Bot.Mag.33 t.l338 (1811); -
Salm-Dyk, Monogr.Aloes.: Sl fig.3 (1836-1863). Aloe spirella (Haworth) 

Salm-Dyk sensu Salm-Dyk Monogr.Aloes.: 81 tig.3 (1836-1863). 

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. 

L~ving specimens examined by the author:­

CA:F-E PROVINCE. 
-

Ladismi th District: 20-26 mi. S. or Ladismi th on old Barrydale 

road, R3, R62a, R5, R62b; nr ·farm Rietvlei on the La~ ngsburg-Seven­

weeks Poort road, R49. Laingsburg District: Rooineck Pass, R51. 

Riversdale District: Between Adamsk:raal and Ochertsk:raal, R63. 



Herbarium records:-

CAPE PROVINCE, 

Laingsburg District: Rooihoogte, F1Bond 259 (NBG). 

Ladism.ith District: Ladismith, P.Ross-Frames s.n. Nat.Bot.Gdna" 

2155/26 (BOL). 

~tr~l9P!~ Roberts sp. nov. 

Aloe aspera Haworth sensu SaJm-Dyk Honogr.Aloes.: 

S2 !ig.2 {1836-1863); ·non Haworth in Trans. Lin. Soc. 

7 : 6 (18041; non ton, Hort. Kew. 'ii 2 : 299 (1811); 

non Sprengel Syst. Veg. ~ : 69 (1825); nee Schultes Syst. 

Veg. ? (~) : 651 (1825). -
Apicra aspera (Haworth) \o/illdenow sensu Bake·r in Jour. 

Lin. Soc. Lond. 18 : 218 (1881); Berger in Pf'lansenreioh -
i (38): 116 (1908); Haworth, Suppl. Pl. Succ.: 63 (1819) 

in ~art, excluding descripti~n of leat7 shoot; non 

Willdenow in Ges. aturf. Fr. Berl • . lag. 5 : 274 (1811). -
Astroloba aspera (Haworth) Uitewaal sensu Uitewaal in 

Succulenta 1947 (5) : 53 (194?. 

non Haworthia asFera (Haworth) Haworth, Sy.n. Pl. Succ. 

: 90 (1.812). 

Folia marginatis ad apicem, apicibus vulgo recurvatis, 

1 •. 4 em. ad 2.5 em. longa, 1.1 em. ad 1.8 em. lata in parte 

latissima, tubercu1ata, tuberculis ad usque 0.5 mm. diametro 

subregulari ter et plus nl.inusve in seriebus lonJd tudinalibus 

dispersis, 5 usque ad 25 tubereulae in 4 mm2 sed constans in 

eadem planta; muris exterioribus cellularum epidermalium 

inferiorum ex superiore dimidia foliae eonvexis, frequenter 

papillatis; pedicellus florae ex base racemi 0.2 em. ad 0.9 em. 

longus et bractea subtendens eiu~dem 0.23 em. ad 0.50 em. longa; 

quodque trium tepalorum exteriorum quibus tubo corollae consti­

tuto ali uando in utraque latere nervae centralia cum parenchyma 

subin!lata; lob~s e lorem floris lactis habentis vel albis. 

TYPUS. Cll PROVINCE • . 1ontagu District: At the end of' the 

Baden road, Roberts 18 (BOL). 
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The epithet "aspera" w originall.J' applied b~ Haworth 

( 1804) , to a member of the genus Haworth! a. Subsequently plants 

belonging to the genus stroloba were incorrectly referred to by 

the epithet "aspera", and until the presentation of this thesis, 

· the name was in d'bllbrion usage as pertaining to a species ot the 

genus Astroloba. 

The combination Astroloba aspera (Haw. ) Ui tew. is legi­

timate, but incorrect .tor it applies to an Haworthia, and the pl~ts 

of Astroloba ~o which it has been applied are thus w: thout a name. 

Accordingly, the plants or Astroloba previously referred to 

by this epithet have to be treated as a new species . 

Leaves in rive straight rows to imbricate , spiral angle 

usually 0 - 10°, leaves usuall.1' suberect, lea! apices usuall~ 

curving outwards 

Leat apices of the true marginate type. 

Tubercles present on the exposed parts o! all leaves, 

tubercles fairly evenl7 distributed, but tending to be arranged 

in longitudinal series o! up to six tubercles converging i a 

single longitudi al group, densj t of tubercles varies from 

approx. 5 per 4 mm. sq. to approx. 25 per 4 mm. sq., but degree 

ot tuberculation the same !or all leaves of any one plant; . 

tubercles up t~ 0.5 mm. in dideter , generally less prominent 

in plants with a low tubercle density. 

Lea! colour as tor A.bullulata; tubercles. typically 

concolourous. 

The convex outer wall o! epidermal cells in section 

frequently appears patillate. 

Lea! length: 1.4 - 2. 5 em. usually 1. 5 - 2.5 em.; leaf 

width at widest ~art: 1.10 - 1 .80 em. uauall.1' 1 . 25 - 1.50 em; 

length-breadth ratio : 1.00 - 1 . 83, usually 1.00 - 1 . 75; position 

of widest part of leaf: 0 . 2 em. above mid length to 0 . 3 em. below 

mid iength usually 0.1 em. above to 6.2 em. below· mid length; 

mucro length 0.04 - 0.10 em. 
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Peduncle length: 10 - 43 em. usual ,y 15 - 25 em.; race e 

length: 5 - 2? em., usual.l7 variable, 5 - 20 em. ; width of base 

ot peduncle: o.22 - 0.41 em. usua117 0.25 - 0.40 em.; width of 

peduncle below raceme: 0.14 - 0.28 em., uauall.7 0 •. 15 - 0.25 em. 

No branched inflorescences or unexpended raceme buds in the 

axils of sterile bracts have been observed. 

Number of sterile bFacts : 2 - 4; basal sterile bract: 

length 0.40 - 0.80 em., usually 0.40 - o.60 em. i width of base, 

0.13- 0.36 em. usuall7 0.20 - 0.-30 em.; middle dth halfway along 

length, 0.06 - 0 . 23 em. usually 0.10 - 6.15 em. 

Basal fertile bract : length, 0.23 - 0 .50 em. usuall7 0.30 -

0 . 60 em.; basal width, 0 . 20 - 0.30 em.; middle width 0.07 - 0 •. 17 em. 

usu~ll7 0.10 em. 

Plowering pedicel% from base o£ raceme, length 0.20 - 0.90 em. 

usually variable 0.30 - 0.80 em.; from middle of raceme length 0.18-

0.92 em., uauall7 0 . 30- 0.50 em. 

Colour of perianth : midribs of tepals green with a beige 

or pink tinge; tissue on either side or 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 tinge; lobes 

cream or whitish. 

Dimensions of perianth tube: length of tube to neck, 

uaual.ly variable, ?.0 - 12.0 • ; basal diameter of tube usually 

2. 5 - 3. 5 mm. , and usually up to 0. 5 mm. greater than the mi.ddle 

diameter; lobe length ap rox. 1.5 mm; width of outer lobes ap rox. 

1.5 mm.; inner lobes generall7 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 
t 

hybrid Astroworthia X bicarinata, but it is of a smaller size. 



DISTRIBUTION 

Living ·apecimena examined b the author:-

, Oil • 'ROVINCE. 

Montague District: Along th~ Baden road, Rl? 9 Rl8, R59; 

Along the Peters.rontein road, Rl9, · 20; near farm Brakvater along 

»obbelaars Kloof road R21, R22; 2 mi •. lJ of 'lontagu R23, near farm 

Rietvlei o.2, R5QA. Ladismith District: Approximate!,- 20 mi. S 
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of Ladismi th along old Barrydale road, R2; near farm Rietvlei along 

Laingsburg - Sevenweekspoort road, R66. 

Herbarium records :-

CAI .t. PROVINCE. 

orcester District: 12 mi. SE of Touvsrivier, A.J,Joubert 

s.n. ~o.2?636 in Herb. Bol. (BOL). Honta District: lontagu 

h,J.Joubert s.n • . Dec. 1932 (GRA); J. Neil s.n. o. 2?63? in Herb~ 

Bol. (BOL); Hurling and Neil s.n. o.2?64f in Herb.Bol. (BOL); 

Kiesies Ioogte, Malang s.n. at. Bot. Gdns. 168?/22 (BOL); ~ontagu 

exhort. BonnieTale Jan. 193?, N~J.S. van der Merwe 22? (BOL). 

Svellendam District: Bonnievale Jan. 193?, N.J.S. van der Merve 
,/ 

226 (BOL); 6 mi. N of Barr,ydale, P. Ross-Frames s.n. Nat. Bot. Gdns. 

2154/26 (BOL); Warmwaterber~, R. du Plessis s.n. N~. 2?639 in Herb, 

Bol. (BOL). Riversdale District: Riversdale E. FergUson s.n. 

No.2?641 in Herb. Bol. (BOL~; l1uiskraal, Compton & Lamb s.n. at. 

Bot. Gdns. 2306/2? (BOL).. Ladismith District: van /yksdorp, 

A.J. Jo~bert 111 (BOL); Ladismith, s.leg No. 2?638 in Herb. Bo1 

(BOL); A.J. J9ubert s.n~2?640 in Herb. Bol (BOL); Between Ladismith 

and Laingsburg, N.s. Pillans 85? (BOL). Graaf.r Rienet District: 

Graatr Rienet, s .leg o. 4202 in Herb. arloth ( ) • 

Aatroloba herrei Uitewaal in Desert Plant Life 18 (3) (1948): & 
~ ---...-.. . ~ 

in Succulenta 1950 (4): 56-58 (1950. 
~ 

Astroloba dodsoniana Uitewaal in esert 1ant Life 22 (3): 

29-32 (1950). 

Lea.! arrangement var.ying trom leaves in five straight rows 

to imbricate, leaves usuall7 in five straight to spirally twisted 

ro~s; leaves sub-erect or patent-erect, typically sub-erect; 



leaf apices ourving 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, usually 

showing as very fine longitudinal ridges. 
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Lea! dimensions: length, 1.8 - 3 . 2 em. t)"picall7 2.0 - 2.5 

em.; width at widest part, 0.9- 1.6 em., ·usually 1.0- 1.5 em.; 

length-breadth ratio, 1.44 - 2 . 42 ; position of ~idest part of the 

leat, 0.1 em. above to 0.5 em. below mid lenth, usually 0.0 - 0.5 

em. below mid length; length of mucro, 0.07 - . 0.18 em. usuall7 

0.50 - 1. o em. Lea! apex narrowly acumi~te . 

Inflorescence: peduncle length: 10 - 30 em. usually 15-25 em.; 

raceme length: 9 - 28 em.; .thickness o~ peduncle: at base, 0.40 -

0.60 em., u•uall.y 0.40- 0.55 em.; below tirst_pedicel, 0.20- 0.32 

em., usually 0.20 - 0.30 em. ; branched inflorescences or unexpanded 

raceme buds in axils of sterile bracts to date unobserved; number 

of sterile bracts, 2 - 5 ~racts, usually 2 - 4 bracts. 

Dimensions of basal sterile bract: length, 0.70- 1.10 em.; 

width at base, 0.28- 0.50 em., usuall7 0.30 - 0.50 em.; width half 

way along length, 0.10 - 0.2? em., usually 0.15 - 0.20· em. 

Dimensions of basal fertile bract : length, 0.60 - 1.10 em. 

usually 0.60- o.ao em.; width at base, 0.30- 0.50 em.; width half 

wa:y along length, 6.08 - 0.24 em~, usuall7 0.10 - 0.20 em. 

Pedicel length: flowering pedicel, !rem base of raceme, 

0.35 - 1.68 

0.23 1.10 

em., 

em., 

usually 0.4 - 0.8 

usually 0.4 - 0.6 

em.; from middle of raceme , 

em. 

Perianth tube with a very marked inflation of tissue 

on either side o! the three outer tepals, tlis inflation may be 

smooth or slightly undulating; colour ot perianth as for 

A. spiralis. 

Dimensions of perianth: length of tube t neck , 7 - 9 mm.; 

basal dj ameter Q! tube u-nally 2.5 - 4.0 mm.; basal diameter equal 

to or up to 1.0 mm. less than the middle dianeter,more rarely 

up to 1.0 mm. greater than tle middle diameter; length of lobes, 



413. 

usuall7 1.5 - 3.0 mm.; width of outer l$bes, usuall7 1.5 - 2.5 mm.; 

width of ~er io es usualq 2.9 - 3.0 mm. 

This species ditters from A. spiralis 1n primarily-the 

chromosome number and 1n the smooth or slightly undulating nature 

of the inflated tissue ot the perianth tube. other differences 

ot a secondar.r nature are the very marked bundle cap lines which 

are always present, trequen~ly existing as fine longitudinal ridges, 

and the narrowly acuminate nature of the leaf apices. The pedicel& 

tend . to be slightly longer in A. herrei. 

DI3TitiBt TICN 

Li rtng specimens examined by the author :­

CAFE :PROVIl _C.E. 

Uniondale District: at tarm Boekplaas N of Uniondale~ Rl6 

R44. Prince Albert District: 4 mi~ troa ~'rinoe Albert on naar-
stroom-road~ R46. 

Herbarium records :-

OJ PROVINCE. 

Prince Albert District' Prjnce Albert, A. Erasmus s.n. 

No. 13698 in Herb. t1arloth (PRE); Acocks 18412 ' I ); Krige s.n. 

o. 13009 1r Herb. H. Bolus (BOL). 

it:q.out locality. Ex hort. s. 'leg. Aug. 1950 . (NBG); 

s.leg.No. 2?648 in Herb. Bol. (BOL); s.leg. No. 52)5 in at. Herb. 

(l ) • 

~~-troloba apirali~ (Linnaeus) Uitevaal 1n Succulenta 194? (5) 

: 53 (194?. 

Aloe spiralis Li.nnaeus Sp. Pl. : 322 (1753), & Mantissa : : 

Obs. : 368 (17?1); i ton Hort. Kew. i)!.: 470 (1?89); 

illdenow Sp. Pl. 2 (1) : 191 (1?99); De Candolle Plantes -
Grasses : 56 (1799); Jacq~, Fragmenta No. 226 pl.llO 

Aiton 
(1809)1fHort. Kew (ii) £ : 29? (1811); Ker in Bot, ag. 

35 pl. 1455 (1811). -
Apiera spiralis . (Linnaeus) Baker 1n Jour. Lin. Soc. Lond. 



18 : 217 (1881), & in Ei6ra Oapensia ~ (2) : 331 (1896); 

Berger in Pflanzenreich ! (38) z 117 (1908). 

Haworthia spiralis (Linnaeus) Duval, Pl. Succ. in Iort. 

Alenc.on. : 7 (1809). 

Aloe spiralis var imbricata Aiton, Hort. Kew. (i) 1 : 
-... 

4?0 (1?89); willdenow, Sp. Pl. 2 (1) : 191 (1789). -
Aloe imbricata (Aiton) Haworth in Trans. Lin. ooc. ? : -
7 {1804) nom. illegit., Salm-~k , Cat Rais. : 10 {1817), 

& honogr. Aloes : Sl fig. 1 (1836 - 1863); Sprengel , Sy.st. 

Veg. 2 : 70 (1825); Schultes, Syst. Veg. 7 : 657 (1829). -
Apicra imbricata ( iton) illdenov, in Ges. Naturt . Fr. 

Berl. ag. ·2: 2?3 (1811). 

Haworthia imbricata ( ton) Haworth, Syn. Pl. Succ. : 

98 (1812) . 

Leat arrangement variable, in five straight ranks to 

imbricate; leaves erect or sub-ereQt, the apices following the 

angle ot the leat with the stem or curving outward, more usually, 

the former. 

Leat colour: typically Agathia green, Pod green, Veronese 

green, Sap green and Scheeles green; margins and keels generally 

concolorous or darker, t e leat apices sometimes slightly reddish 

brown; occasionally darker bundle caps lines visible on the 

exposed part ot the leat, extending from the leat apex; tJ ese 

never show as tine longitudinal ridges. 
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Lea.t dimensi ns: length, 1.9 - 4.2 em., usually 2.0 - 3.0 em; 

width at widest part, 1.0- 1.8 em., usually 1.0- 1.5 em.; 

length-breadth ratio, 1.57 - 2.90; position ot widest part ot 

leat, 0.1 - 0.9 em. below mid length, usually 0.1 - 0.5 em. 

below mid length; length ot mucro, 0.04 - 0.16 em., uauall7 0.05 -

1.0 em. Leat apex acute acuminate. 

Inflorescence : peduncle length : 16- 39 em., usually 

25- 30 em.; raceme lengthz 8- 36 em., usually 10- 25 em.; 

thickness of pedu cle: at base, 0.26 - 0 . 56 em., uauall7 



0 . 30 - 0.50 em.; below first pedicel , 0 . 13 - 0.29 em., usually 

0 .15 -o.25 em.; branched inflorescences or unbranched inflores­

cences with unexpanded raceme buds in the axile of sterile bracts, 

very rarely observed; number of sterile brects, 3 - 7 bracts, 

usually 3 - 6 bracts. 

Dimensions of basal sterile bract : length, 0. 52 - 1.40 

em., usuall7 0.7- . 1 em.; width at base , 0 .20- 0 . 40 em. , 

usually 0.20 - 0.30 em.; width half' way along length 0.05 - 0 . 15 

em. , usually 0.05- 0.10 em. 

Length or flowering pedicel : from base of raceme , 0 . 20 -

o.so em., usually 0 . 20 - 0.40 em.; from middle of raceme , 0 . 12 -

0.51 em., uauall-7 0.15 - 0.30 em. 

erianth tube with a marked intla ion of tissue on ei tl..er 

side of the .three outer tepals, this inflation is very rugose, 

the rugosity taking the form of pronounced transverse wrinkles; 

the midri~s of' the tepala · are pale green with a glaucous or 

beiae tinge, the inflated tissue is white and the lobes are 

always yellow, never white or cream. 

Dimensions ot perianth : length of tube variable, 

7 - 13 mm.; basal diameter of tube usually 2 . $ - 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 mm.; 

width of outer lobes, usually 1.5 mm.; width of iru er lobes 

usually 1 . 5 - 2.0 mm. 

'DISTRIBUTION. 

Living specimens examined by the author :-

CJ ROVINCE 

Ladismith District : 23 mi. S of Ladismith on old 

Barrydale road, R6; 8 mi. S of Calitzdorp R48. Oudtshoorn 

District: 4 mi. out of Oudtshoorn on Friesland road, R7, R61. 

Herbarium specimens :-

CA.F 'ROVINCE: 

Ladismith District: ·Ladismith, A~J. Joubert s.n. o . 27626 

in Herb. Bol. (BOL). Oudtshoorn District: W.F. Barker 5096 ( BG); 
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s.les No. 6510a in Herb. 1arloth ( ~); s.leg. No. 27625 1n 

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). Graaf'.t Rienet District: Graatt 

Rienet, Mar loth 5112 in Herb •'larloth ( l'RE). 

ithout locality:Little Karoo H. Herre s.n. Stell. Un. 

Bdns. 11 (BOL)· Exhort. s.leg. •at. Bot. Gdns. 343/16 (BOL); 

sent .trom Port Elizabeth s.leg. o. 6510b 1n ierb. arloth (F ). 
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lOMIRA HEJICIENDA 

Aloe epiralia var P!Dtagopa Aitoat Hor1.Iew.(i) 1 s 470 (1789); .._ 

Willdenow, ap. Pl.2 (1) s 191 (1799). -
Aloe pentagoila (Aitoll) Haworth in Trana.Lin.Soc. ·7 : 7 ( 18>4); -

Jacquin, Fragaeata Ro.277 pl.lll (1809); Ker in Bot. 

Mag. 33 t 1138 (1811); Aiton, Rort.Iew (ii) 2 s 298 . 
""""'" -

(1811)1 Salm - DJk. Cat. Rais. s 10 (1817), 4 Monogr. 

Aloee.s Sl fig.4 (1836 - 1863); Schultes, S1at.Veg. 

7 (1) I 659 (1825). -
Apicra pentagon& (Aiton) Willdenov in Gee. Baturt. Fr. Berl. 

Mag. 5 s 273 (1811); Haworth, Suppl. Pl. Succ.: 62 -
(1819); Baker in Jour.Lin.Soc. Lond. 18: 217 (1881); -
&in ?lora Capenais 6 (2) : 3~ (1896); Berger in 

Pflanzenreich 4 ( 38) : 117 ( 1908) • -
Haworthj.a pentagopa (Aiton) Haworth, Syn. ·Pl. Succ. : 97 (1812). 

Astroloba pentasopa (Aitoa) Uitewaal in Succulenta 1947 (5) 
~ 

:53, 54 (1947), ex err. Haworth nota. 

Apiora pentagona var tona Haworth, Suppl. Pl. Succ. :62 (1819) 

Aloe P'ntagoa var torta (Haworth) JCunth, Enum. Pl. 4 s 495 (1843) -
Havorthia epirel1a Havonh, Syn. Pl. Succ. : 97 ( 1812). 

Aloe apirella (Haworth) Salm - Dyk, Cat. Raia. : 10 ( 1817), 4 

in Monogr. Aloes 1 Sl fi«•3 (1836 - 1863); Schultes 

Syst.Veg. I (1) : 658 (1829). -
Apicra pentasona yar ap1rel1a (Haworth) hker in Jour. 

Lin. Soc. Lond. 18 : 217 (1881), 4 in !lora Capenaie 6. - """' 
(I) s3,0 (1896); Berger in Pflanzenreich 4 (38) -
s 118 ( 1908). 

A{trolob& peptagoga yar epirella (Haworth) Ui-tewaal in Succulen-ta 

· 1947 (5) I 54 (1947). -Aloe epira11a Havonh non Linnaeua, in Trana. Lin. Soc. 7 s 7 -
(1804) nom. illegit; Sprengel, Syst. Veg. 2 1 10 -
(1825); Schultes, Syet. Veg. 7 (1) s 659 (1829); -
Salm - Dyk Monogr. Aloes. : Sl tig. 3 (1836 - 1863). 
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A mora IPiralis (Havonh) Willdeno" in Ges. Ia turf . :rr. 
Berl. Mag. ~ : 273 (iBll); Haworth. Suppl . Pl. 

Suco . t 64 (1819} . 

Havorthia epiralia (Havonh) Havorth, 5711• Pl. Succ. 1 97 

(1812) . 

Aloe pentago!li var apiral,ia (Havorlb) Salll - :O,k, Cat . Raia . 

I lO (1817) . 

Aatroloba pent!sona var !piplia ( li.aw~ ) Ui"tevaal in . 

Succulenta 1947 (5) : 54 (1947), ex err. Sala - Dyk 
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nota . 

Apiora pentagopa yar W~ldenov11 Baker in Jour. Lln. Soc . 

Load . 18 : 217 (1881) , & in Jlora Capenais ~ (2) 

: 3:J> (1896); Berger in Ptlansenre1ch! (38) 

: 117 ( 1908) • 

As has been shown in the account of the taxono•ic hietorJ , 

there appears to have been 80me confusion in the past over the 

correct application cf the epithet "pentagona" and consequent}J over 

the correct a'P,plioation of the epithet "apirella• . following 

Article 69 of the Internatioual Code, which states& "A name auat be 

rejected if it ie used in different senses and eo baa become a 

long and persistent source of error." , the present author has 

rejected all combinations tor the genus vhich include the epithets 

"pentagona" (Aiton) and "spirelJ8" (Haworth). 

!he epithet "epiralie" Haworth is at the outset invalid 

because it is predated by the epithet "apiralis" Linnaeus . As bas 

been Sbovn, there ie also some uncertain~, oYer the interpretation 

of "apira 1:1!11 Havorth, and 1 ts BYDOD1S n W1ldenov11" Baker . 



INCERrAE SEDIS 

Apicra pentagona V@r toruloea Haworth, Reviaionea 

:201, 202 ( 1821) 

Aetroloba pentagog var toruloea (Haworth) Uitevaal in 

Succulenta 1941 (5) : 54 (1947} 

Aloe guipguangularie Schultes, Syst. Veg. 7 (1) 1 658 (1829) 

A lot apirella Vfr guiugyayulari.e ( Schu 1~es) Balm - Dylc, 

Mono£r• Aloes. : Sl fig. 3b (1836 - 1863). 



XAS!li)VOR!HIA Roberts bJ1:tr1d . gen. nov. (• Aa~roloba x Ilavortb:l.a) 

Genua propoaitua 1DCludeDa bridaa inter apeci" 

generua •Aatrolobae Uitev . et vonbi • Duftl; descriptio 

ut in una aola_ blbr14a cosntta, Aatrovorthia x bi~riaata (Haw) 

Plantae cauleeceDtea toliie iabricatia tuberculatia; 

perigoftiwa cy1indricum 1 bis -.bregu_laria ad rtx bilabi · is. 

!he International C01111t ttee for Botanical lloaenclature 

bas not Jet reacbecl a decial on on the ..-thod of deacriptlon of 

genera coapoaed of intergeaeric b;rbride . It is the opiJd.on of 
continue to 

the preaent author that brid genera abou14/receive of icial 

recogaition eapeciallJ when the constituent bfbrida are :touD&! in 
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the field aa in this inatance. It doea Mea, hovner, that a Latin 

4188DOeia should not be neceaaarJ , for the Jwbrida vill ney in 

appearance depeminc upon the pareuts . Yor example, a erose betveen 

a species ot Aatroloba and a aeaber of the truncata group of 

Bavorthia aight be coapletelJ di.:tteretrt in appearance to 

x A, biqar111@ta, poaeeaaiDB aeauleaceat leaYea and bilabiate 

tlovera, Yon Poell.Di.tz' a name Apworthia vaa, bovenr, DOt 

recoBJliaed on the P"OUDde that 1t lacked a tatin diasnoaia. 

X Aetrovorthia bioari•ta (lavonh) Robena ooab. noY. 
"""" ........ _ 

(Aetrolob! rui!IB Roberts x Bpvorthia Marsar1t1ters 

(Linnaeue) Haworth. ) 

Apicra hicarinata Havonh Su 1 . Pl. >ucc. a 6:5, 64 

(1819); ker in our. Lin. • Load . 18 : 29 (1881) -
& iD nora Capenai• .§. ( 2) : :532 ( 1896) 1 non Berpr 

in Pflauseareich 4 (38) 1 116 (1~8) . -
Aloe bicarina1a (Havorth) Scbu~tea, SJat . Veg. 1 (1) 

1 652 (1829); Eunth :;num. Pl • .!.: 496 (1843) . 

Apicra tkim!eti Berger in Ptlanzenre1ch! (:58) 

I 116 (19 8) • 

ApiQra bu1lu1a1a sensu Uitewaal in Succulenta 1938 tll) 

: 171 - 177 (1938) non (Jacquill) Villdenow in Gee . 

Raturt . Jr . Berl. Mag, 5aro(1819) . -



Plan~a acauleacent up to 10 cm.higbt 1 at a~nta 

leaves in five etraight ranke to 1rre larl1 imbricate, erect to 

auberect, uauallJ tb la ter, leal apicea CUrvin& upvarda to 

outward a. 

Leaves tnberculate, the tubercles nuaeroua, 0.1 - 0 . 7 me. 

in height and 0 . 3 - . 5 mm.in dia .. terl 1a1rlJ eveDlJ dia'tributed 

aoMtime a few aggregated into aaall irregular groupe, aoaetiM a 

into loJl&itw!inal sroupa of up to 6 tuberclea. 

Leaf keel DOt 1 J8 distinct, occaaionall.J two keels 

preaent . 

Leat co lour& n 1 Verone green, 

8ap green or Scbeelea green_ treQuttDtq tiapel with Garnet broVDJ 

tubercles concoloroue or -paler. 

t.af dieeneionaa leagth, 3. 3 - 5 . 1 CII.J width at 

videet pert, 1.7 - 2 . , ca; length-breadth ratio, 1. 68 - 2. 591 

poe1t1on ot v1dept part of leaf in relation to aid-length, 

0 . 1 - .e am. belov •1d lensthl aucro lengt~ o.o, - . 12 ca. 

IDtloreecencet length of peduncle, 12 - 36 c•.J 

leagth of raceme, 4 - 33 cm1 thiclmeea o:t peduncle: at base, 
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0.36 - • 73 ca.; below tirat pedical, . 16 - . 37 cm.J inflorescences 

usually either branched or vitb Wlexpanded raceme buds in tbl 

axile of the aterile braO'tal nuaber ot sterile bracts, 2 - 5. 

Di .. naions ot ba•l eterile bnct& length, 0.40 - 1.05 

ca; width at base, . 28 - 0.10 c•; width halt way aloag leDgth 

o.cn - .2, em. 

1aena1ona of sal fertile braet: l~h, 0 . ' ' - 0.81 

ca; width at baee, • - .60 cm.J width half way aloag leqtb, 

. 10 - 0 . 23 ca. 

Leqth ot floveriq pedicela from base of raceme, 

' o.~ - 0 . 95 CllJ ~ middle of raceme, . • 26 - 0.57 em. 

Colour of pertantha llidriba of tepala pale green, vitb a 

glauooue or beige tiqe, veiD end ill lobes often with a reddish 

tingel ti8sue of the tube on either aid of tbe veins wbi~ieb, 

;rellowiah beig• or with green or pi ld.ah tinge, becoaiDB darker 

towards the brute ot the tube; lobes whitish, cream or yelloviah 

creaa; aometiaes tube vi th a very alight 1ntla1:ion of tissue on 

ei tber side of the ai4r1ba of the three outer tepala. 



Dimenaiona of perianth tube 1 leagth, 7 - 13 mm; 

~iameter of base , 2.5 - 4.5 mm; baaal diameter, 0 - 1. 5 mm. 

greater than the middle diameter; dimeneions of lobes: 

length outer lobes, 1. 5- 2. 5 mm ; length inner lobes, l . 5-

3.0 mm; width outer lobes lees ~han 1. 5 to 2.0 mm1 width 
) 

inner lobes,l.5 - 3.5 mm . 

DISTRIBU!ION. 

LiviD& apeciaena seen ~ the author:-

CAPE PROVINCB. 

Montagu Districts On tam Riet Ylei No . 2 nr Montagu; 

R50; J'rom tan garden on Baden road nr Montagu, R.58. 

Witbout localitJt Ex hort . Kiratenboech lio . 7262; 

Ex Karroo Gardens , Worcester , R 70; Ex bort . B.Carp, R 71; 

Ex bort. Malherbe, R 72; Ex hort . Stell.Un1v.G6ns. leg 

H.Herre R 73. 

Herbarium recorda:-

CAPE Pii>VIHCE. 

Montagu Districts Montagu, Hurling a: !!!! Ro.l:575 

in Berb.Marloth (PRE); 4 m out of Montagu on the Baden road, 

Hurling a:!!!! e . n . Rat. Bot . Gdns. 1942/28 (DOL); 

Montagu, HurlinB & !!!! s . n. No.21338 (BOL); on fara 

Rietvlei nr Montap , Ro-erts 50 (BOL). 

422. 
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Height 
Angle 
o~ lear Curvature 

0~ Spiral with 0~ 
Locali~. plant. angle. stem. led apex. 

CM. 0 0 

A. FOLIOLOSA 8Ubal!• FOLIOLOSA.. 

Steytlerville Rl4 9 19 60 0 
10 17 80 d 
10 30 70 0 
10 36 65 o• 
10 33 75 d 
10 19 65 0 
11 13 80 0 
11 9 70 d 
11 23 65 0 
13 28 80 0 
13 22 70 0 
14 24 70 0 
17 30 75 0 
18 28 55 0 

33 80 d* 

Mount Stewart Rl3 7 26 75 0 
14 30 80 0' 
14 24 70 0 
15 40 . 70 0 

24 75 0 
33 70 0 
33 70 0 
7 65 0 

Wo1ve~ontein Rl1 8 45 80 0 
12 36 85 0 
12 33 80 o• 
12 30 80 0 
13 23 60 ~ 
14 33 85 0 
14 40 70 0 
17 80 o• 

18 80 o• 
36 75 ~ 

Baroe Rl2 11 21 65 t 

Water~ord RlO 11 30 70 t 
11 30 80 0 
15 60 0 
18 36 85 0 

Lake Mentz R36, 37 7 70 0 
8 36 70 d 
8 16 75 0 

10 30 80 d 
12 30 65 o• 
14 36 70 t 
14 30 75 d 
15 30 80 o• 
16 22 70 0 
20 17 80 0 
22 24 70 0 
27 45 60 ~ 
30 20 60 o• 

23 70 d 
36 75 0 
30 75 o• 

nr. Pears ton R34 9 20 60 o• 
10 29 70 0 

.lppeD4U Table 1 LEAP A.RRANGEMENT IN FIELD l?OPULATION S.Al'IPLEB OF ASTROLOBA 
(~ • ~o1loving angle o~ lear with stem; u • upward; us • upwards & sideways 
1D the direction o~ the keel; o • outwardJ d • downwards, in the ease o~ 
very patent leaves; • • curvature onl7 alight.) 



Height 
Angle 

o:t·lea1' Curvature 
o:r Spiral with of 

Local1t,". plant. angle. a tell. leat apex. 

em. 0 0 

A. FOLIOLOSA subap. FOLIOLOSA.Ooa~. 

Graa!t Re1ne.t R29 10 33 ?5 ! 
11 17 75 0 
12 10 85 0 
15 9 70 0 
16 65 :r 

33 80 0 
24 '70 0 
30 65 0 

'1 65 o• 
21 65 t 
28 ?0 0 
14 ?0 0 
16 65 ! 
9 80 o• 

33 80 0 
20 70 0 

A. FOLIOLOSA sub&. CONGESTJ.. 

Krantz Dri!t Commins 6 17 60 t 
2063 14 1 60 0 • 

14 4 60 o• 

Dikkop Vlakte R40 11 41 35 ! 
20 41 40 o• 
21 20 40 o• 
25 13 40 ! 

Helspoort R41 9 - 45 f 
11 - 50 :r 
12 27 55 r 
13 23 35 ! 
13 55 r 
13 8 55 r 
13 15 40 u• 
14 - 40 r 
14 36 45 r 
18 26 40 o• 
18 ~ 40 r 

S. of Adelaide R38, 39 11 15 60 0 
11 5 30 r 
11 17 60 0 
12 10 45 :r 
12 11 60 0 
17 13 45 r 
1? 10 50 u 
19 15 50 0 
24 15 35 r 

12 50 ,. 
. 10 40 r 

15 35 0 
15 50 o• 
20 45 f 
20 35 :r 
9 60 0 

R~ers Kop R33 15 20 60 :r 
17 15 50 o• 

Appendix Table 1. contd. LEU ARRANGmm'!' IN :riELD POPULATION SAMPLES 
OF ASTROLOBA. 



Angle 
Height ot lear Curvature or Spiral with ot 

Loca11v. plant. &Dgle. stem. leat apex. 

em. 0 0 

.A. :FOLIOLOSA aubap • CONGESfi. Contd. 

~era Kop R33 20 10 40 t 
(contd.) 5 45 t 

10 60 t 
20 40 u 
10 30 t 
10 40 t 
20 45 u 

40 t 

Cradock R32 9 23 40 t 
11 25 35 t 
13 20 55 t 
13 21 40 o• 
13 22 60 t 
14 10 60 t 
15 15 60 o• 
16 18 35 o• 
17 9 50 t 

20 ?0 t - 28 40 t 
8 35 t 
9 ~ t 

19 40 u• 

N. ot Cradock R31 8 29 50 o• 
8 20 40 t 

12 33 40 o• 
13 9 45 t 
16 13 40 t 

20 40 t 

A. JIOLIOLOSA subap. ROBUSfi. 

Hiller R8 13 3 150 0 
14 7 40 o• 
17 20 35 o• 
18 4 45 t 
20 11 45 o• 
21 4 45 t 

9 40 o• 
2 50 0 
3 40 o• 

10 55 0 - 0 50 o• 
6 50 o• 
2 45 t 

10 40 0 
2 40 0 

Nelapoort R28 12 23 50 0 
12 6 45 t 
13 34 35 t 
13 24 40 o• 
1? 36 55 0 
20 13 40 o• 
20 28 50 o• 

16 35 o• 
36 35 t 
32 35 0 

J.ppelldi% Table 1 contd. LEAF ARRANGD'tENT IN FIELD POPULATION SAMPLES 

OF ASTROLOBA contd. 



A:agle 
BeJ.cht o~ lea:t Curvature 

-~ Spiral with 0~ 
Localit,'. plan-t. ans1e. stea. lear apex. 

OM. 0 0 

A. FOLIOLOSA subsp. ROBUSTA.. Contd. 

Nel~ort R28 
· (Contd.) 35 50 o• 

40 50 o• - 34 35 o• 

naarstroom R27 15 ·28 40 t 

E. or Laingaburg Rl 15 19 50 0 

Prince Albert R64 12 15 50 o• 
10 40 t 
15 45 o• 
12 50 0 - 2 40 o• 

4 45 0 
4 50 o• 
10 55 o• - 3 40 o• 

Ste7tlerville Rl5 6 1 45 r 
6 16 40 0 

7 16 45 o• 
7 13 40 o• 
8 2 45 ~ 
8 25 50 0 
8 10 40 r 
8 16 40 r 
9 16 40 r 

10 11 40 o• 
10 18 50 0 
11 6 45 o• 
11 8 45 ~ 
15 2 45 0 - 5 45 o• 

15 30 r 
3 40 0 

18 50 0 

:rt. Molteno Faas 12 - 60 o• 
Hall 2284 13 70 0 

14 20 70 0 
15 20 70 0 
16 20 60 0 
16 23 ?0 o• 

30 60 o• 
5 75 d 

A. SMtr.rSIANJ.. 

Ladiami th./Ba.n7dale 7 15 45 0 
R3 9 8 45 0 

10 36 50 0 
11 18 50 0 
11 36 40 o• 
11 15 50 o• 
11 10 40 0 
12 30 40 o• 
13 21 45 0 

Appendix Table 1 contd. LEAF ARRANGFl1ENT IN YIELD POPULATION SAMPLES 

OIP ASTROLOBA contd. 



A.Dgl.e 
H .. i t o~ lea:t 

Spiral with CtlrYature 
Locali't7. plant~ angle. stem. ot .. ~ . l!at!.JI!a I . . . I ~ ' 

A. SMUTSIAHA. (Contd.) 

Lad181l.i 'th/Barr;ydale 7 14 40 o• 
R5 8 27 50 0 

10 7 40 ~ 
ll 24 45 0 
11 10 40 0 
11 18 60 0 
12 15 50 o• 
12 30 50 o• 
12 23 45 t 
12 40 55 0 
13 16 35 r 
14 3 45 o• 
18 24 40 t 
19 12 45 t 
20 7 40 t 

22 45 t 
20 50 0 
10 45 0 

L:!;r~&mmveebl 10 11 55 0 
p R4' 1~ 14 55 0 

18 20 55 0 
33 50 0 - 13 ~ t 

Booinek Paas R51 11 27 50 t 
12 26 60 t 
14 18 50 0 
15 33 40 t 
16 14 45 t 
1? 33 40 t 
20 33 50 t 
20 28 40 o• 
20 2 60 0 
21 28 40 t - 20 40 o• - 24 40 0 

28 40 t 
30 50 o• 

HYBRID BETWEEN A. srmTSIANA & A. RUGOSA. 

Ladi.smi th/Barr74ale 
R4 12 11 45 0 

14 11 40 0 - 15. 40 0 

A. HALLII. 

Latngabug/SeYemreeka 
Poon B48 10 10 45 u 

l2 10 50 u 
13 5 45 u 

15 55 u - 5 40 u 
10 50 u 
0 40 u 

5 50 t 

Koup R26 23 10 35 u 
24 0 30 u 

Appendix Table 1 contd. LEAF ARRANGEMENT IN FIELD .POFOLATION SAME:,ES 

OY ASTROLOBA contd. 



~le 
Height ot eat Curvature 

0~ Spiral with ot 
Localiv. Plant. angle. stem. leat apex. 

em. 0 0 
.A. ' HALLII • (Contd.) 

Xoltp R26 8 40 u 
(contd.) 7 30 u 

5 45 u 
16 20 u 

- 0 30 u• 
5 40 u• 
5 30 u 

10 40 u• 
5 45 u• 

13 50 t 
5 30 u• 

10 50 u• 
10 35 u 

2 45 t 

A. BULLULATJ.. 

Cerea/SutherlaJld Rd 
R24 5 20 50 us 

6 8 40 us 
22 2 50 us 

7 55 us 
3 50 us 
4 50 us 

10 50 us 
11 4() us 
9 40 u 
4 50 u 
? lf.O u 

10 40 us 
8 50 us 

1 50 u 
2 40 u 

4 Mile• w. Platjes!'on-
tein R25 8 0 45 us 

8 5 40 us 
9 8 50 us 

11 8 40 us 
24 2 35 us 
30 21 40 us 

5 40 us 
2 45 us 
2 40 us. 

·A. RUGOSA. 

Ladismi th/.Barr1dale 
R2 8 14 40 0 

16 20 50 0 

Karoid areas near 8 2 40 t 
Plontague Rl7 - 23 11 6 40 0 

l2 1 45 0 

12 10 40 0 
14 6 50 0 
1.4 16 45 o• 
14 10 40 1' 
15 19 50 0 
1.8 9 40 0 
21 4 60 0 

25 10 45 0 

Appendix ~able 1 contd. LEAF ARRANGEMENT IN FIELD FOFULATION SAMPLES 

OF ASTROLOBA Contd. 



JDcl• 

~ ' ot leaf CUrvature 
Spria1 with 0~ 

Looallv. pla:d. sagle. at •• leat apex. 

em 0 

A, RUGOSA. (Oontd.) 

Xaroid areas near 4 45 0 
ISoDtagae Rl7-23 - 22 50 0 

(oont4.) - 25 40 0 - 1' 50 0 - 0 45 0 

Rietv1d. Bo. 2 26 1 40 t 
R50a - 9 40 ~ - 1 40 - 13 50 0 

:rarm Roekp1- nr A. HEBREI.t 
UniODdale :Bl6 6 30 lK> 0 

9 30 45 0 
20 30 50 - 20 . 55 - 30 40 0 - 20 45 - 30 · 40 - 10 40 - 20 .60 r 

Prillce Albert R46 9 10 40 t 
10 15 35 
13 10 40 u 
13 15 40 u 
17 10 40 
19 12 40 - 10 45 t - 15 40 - 10 40 u• - 15 40 0 

A. SPIRALIS. 

OUdtahoor.n B.7 F- 10 40 ~ 
7 10 40 
7 5 30 0 
8 - 50 
8 10 40 t 

21 25 u 
9 33 45 ~ 
9 16 45 
9 0 35 0 

27 ~ t 
12 24 '' t 
16 24 45 0 
20 30 50 t - 14 45 - 10 40 t - 10 35 ~ - 26 35 t - 20 40 0 

Calltsdorp M7 12 7 30 t 
13 !S6 30 

.,.. 

13 21 35 t 
13 22 30 t 
13 18 45 t 
1" l , 25 r 

.lppeDd1x Table 1 t. P'IELD POPULATION 

• 
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No. vase. bun-
dlea seen in No. of bundles Mean of B. tor 

Looa11t)'. Leaf width. T.S. per cm.(B) each plant. 
Ventral-Dorsal ventral-Doraal Ventral-Doraal 

em. 

Bubap. OONGESTA. 

Cra4ock R32 2.1 40 30 ·19.05 14.29 
2.5 44 31 1?.60 12.40 18.33 13.34 
2.5 47 - 18.76 -
2.4 43 26 1?.92 10.83 1?.01 10.42 
2.3 ~7 23 16.09 10.00 -
2.3 '' 2:5 14.33 10.00 15.04 10. 26 
1.9 30 20 15.75 10.50 

1.8 26 16 14.44 8.89 15.38 8 . 96 
1.9 31 17 16.:51 8.95 

2.1 28 15 13.40 ?.14 14.94 7-74 
2.0 31 14 15.50 ?.00 - -- 2.2 35 20 15.92 9.09 

1.9 30 19 15-75 10.00 14.82 9.1? 
1.8 25 15 13 .89 8.3:5 

1.9 28 . 16 14.73 · 8.42 14.28 7-57 
1.9 29 13 15.26 6.84 - -
2.0 27 14 13.50 7.00 
2.0 27 16 13.50 a.oo 
1.8 25 19 13.89 10.56· 1:5.25 9.16 
1.5 20 12 13.33 8.00 
1•9 24 17 12.63 8.95 -

. 2.3 26 18 11.31 ?.83 13.15 8.66 
2.0 30 19 15.00 9.50 

2.0 26 15 13.00 7-50 12.29 6.65 
1.9 22 11 '11.58 ;.so -
2.1 27 18 12.86 a.;? 12.18 8.29 
2 .0 23 16 11.50 8.oo 

2.0 23 16 11.50 8.00 12.07 8.35 
1.9 24 17 12.63 6.70 

1 .9 22 16 11.5& 8.22 11.88 8.46 
2.3 28 20 12.1? B.?O - -
2.0 23 11 11.50 6.50 10.84 6.05 
2.1 22 11 10.52 6.50 
2.1 22 10 10.52 5·15 

s.- of Adelaide 2.5 39 29 15.60 11.60 14.32 9.93 
R38,39 2.3 :50 19 13.04 8.26 -

2. 5 36 25 14.40 10.00 13.93 9.42 
2.6 35 23 13.46 8.85 -
1.9 25 11 13.15 5.79 13.46 4.?1 
1.8 24 ? 13.33 3.89 
1.8 25 8 13.89 4.44 

2.6 32 22 12.:5() 8.44 11.86 7-79 
2.1 24 15 11.43 ?.14 -

Appendix Table 5 SHOWING THE NUMBER OF VASCULAR BUNDLES WI'rli BUNDLE 
CAPS AS SEEN IN TRANSVERSE SECTION HALl' WAY ALONG 
THE LONGITUDINAL AXIS OF LEAVES IN A. FOLIOLOSA COMPLEX. 



No. vase. bun-
dles seen in No. ot bundles Mean ot B. tor 

Locali"t7. Leat width. T.a. per cm.(B) each plant. 
Ventral-Dorsal Ventral-Dorsal Ventral-Dorsal 

Subs~. CONGESTA (Oontd.) 

s. o:t Adelaide 
R38,39 (Contd.) 2.4 31 19 12.67 7-92 11.69 ?.71 

2.5 24 16 <}.60 6.40 
2 . 5 32 22 12.80 8.80 -
2.5 29 25 11.60 10.00 

1.9 22 12 11.58 6.32 11 .. 47 5.66 
2.2 25 11 11.36 5.00 -

Helapoort R41 2.4 31 22 12.93 9-17 12.77 9.15 
2.3 29 21 12.61 9.13 -
2.4 28 1? 11.67 ?.08 12.33 ?.04 
2.0 26 14 13.00 7.00 -

Dikltop R40 2.9 45 38 15.51 13.10 14.96 12.15 
2.5 36 28 14.40 11.20 -
2.8 39 33 14.25 11.79 13.79 11.64 
2.? 36 31 13.33 11.48 -

Alicedale Commins 2.0 24 20 12.00 10.00 12.59 10.69 
2063 2.2 29 25 13.19 11.37 

2.2 29 22 13. 19 10.00 13.35 10.?5 
2.0 27 23 13.50 ll.SQ -

Subs~. ROBUST.!. 

Molteno Paaa 1.5 18 11 12.00 ?.4 -Hall 2284 1.6 18 11 11.25 6.88 
1.6 18 9 11.25 5.75 - -1.8 20 10 11.09 5·56 
1.8 19 8 10.,56 4.M 
1.8 18 11 10.00 6.11 -

llelspoort R28 1.8 1? 8 9.44 4.A4 -2.4 20 13 a.;; 5.42 -
E. ot Laingaburg 1.4 16 ? 11.43 !).00 10.05 3.83 
Rl 1.5 13 4 8.67 2.6? -
20m1.1ea S.E. ot 2.2 16 8 ?.3g 3-64 6.54 3.96 
Laingaburg R 2.1 12 9 5·71 4.29 -

2.0 12 8 6.00 4.00 5-75 4.00 
2.0 11 8 ,.,0 4.00 

2.1 12 8 5-?1 3-90 5.6? 3-35 
2 . 0 11 6 5-50 3.00 
1.9 ll 6 5.79 3.16 -
2.2 13 8 5.91 ;.64 5.65 3.62 
2.0 13 9 6.50 4.50 -2.2 10 6 4.55 2.?3 - -
2.1 11 6 5.24 2.86 5.62 ;.43 
2.0 12 8 6.00 4.C)o 

nr. Yh1 tehill 0 1 . 8 1? ? 9-33 3-?6 9.14 ;.63 
1.8 15 6 8.33 3-33 - -1.9 17 7 8.95 3.68 -1.8 l? 7 9-33 3-?6 -
1.6 13 11 8.13 6.88 ?.89 6.67 

J.ppendix Table 5 contd. NUMBERS Olr VASCULAR BUNDLES WITH BUNDLE CAPS IN 
THE A. FOLIOLOSA COMPLEX Contd. 



No. vs.so. bun-
dles seen in No. ot bundle• Mean ot B. tor 

Looalit7. Leaf width. T.S. per cm.(B) each • 
Ventral-Doraal Ventral-Doraal Ventrs.l-Doraal 

em. 
Subap1 ROBUST.A. (Contd) 

nr. Whi•ehill 0 1.7 13 ll 7-65 6.47 
(Cont4..) 

1.8 13 7 ?.22 ?S-76 6.25 3.44 
1.8 10 6 ;.56 3·3?S -1,8 11 6 6.11 3·3~ 
1.8 11 6 6.11 3-33 -

Prince Albert 1.9 20 8 10.53 4.21 10.72 4.?1 
R64 1.9 20 9 10.53 4.74 

1.8 20 10 11.09 ;.;; - -
2.0 19 7 9.50 3-50 9·77 3·55 
1.8 18 6 10.00 ?S-33 
1.9 19 6 10.00 ,.16 
1.9 18 8 9.4? 4.21 

2.0 20 9 10.00 4.50 9.67 4.50 
2.0 17 9 8.50 4.;o -
2.0 21 9 10.50 4.50 -
2.2 21 13 9-33 5-91 9.66 5.23 
2.2 22 10 10.00 4.55 -
2.2 19 10 8.64 4.55 8.?6 ;.44 
2.2 18 11 8.18 ;.oo 
2.1 16 12 7.62 5-71 
2.0 21 13 10.50 6.50 - -
2.? 23 12 8.;2 4.44 8.40 4.62 
2.6 22 12 8.46 4.62 
2.5 21 12 8.20 4.80 

1.9 13 9 7.00 4.74 8.36 4.43 
2.1 18 9 8.57 4.29 
2.1 20 9 9.52 4.29 -
1.8 13 8 ?.22 4.44 7.43 4.73 
1.9 15 9 ?. 57 4.?4 
1.6 12 8 7.50 5.oo -

Nr. Hiller R8 2.2 22 11 10.00 ;.oo 8.86 4.?? 
2.2 19 10 7.73 4.;; 

2.0 18 6 9.00 3.00 8.39 2.94 
2.2 18 7 8.18 3.19 
2.0 16 4 8.oo 2.00 -1.8 16 6 8.89 3.3 -
1.9 15 6 ?.89 3.16 -
1.6 11 6 6.88 3.75 8.11 3.64 
1.5 14 7 9·33 4.67 
1.6 13 4 8.13 2.50 

naaratroom R27 2.5 23 15 9.41 6.00 9.90 6.46 
2.5 27 18 10.39 6.92 

2.5 21 14 8.40 5.60 8.43 ;.11 
2.6 22 12 8.46 4.62 

Ste,.t1erville 1.6 20 6 12.50 3-75 11.75 3-35 
Rl5 1.? 17 5 10.00 2.94 

Appendix Table 5 Contd. NUMBERS OF VASCULAR BUNDLES WITH BUNDLE CAPS 
IN THE A. FOLIOLOSA COMPLEX (Oontd.) 



No. vase. bun-
k/fJ dles seen in No. ot bundles Mean ot B. tor 

Locali't7. Leat width. T.S. per ca.(B) each plant. 
Ventral-Dor•al Ventral-Dorsal Ventral-Dorsal 

.em. 

SUbsJ2. ROBUSTA (Oontd.) 

st•f1en111• 2.0 22 11 11.00 5.5 10.7? 5.32 
· Rl (Oontd.) 1.9 20 10 10.53 5.14 - -

1.8 19 9 10.57 5.00 10.55 4.32 
1.8 20 8 11.09 4.44 
1.7 17 6 10.00 3.53" 

1.8 20 6 11.09 3.33 10.36 2.96 
1.8 18 5 10.00 2:18 -1.8 18 5 10.00 2.78 

1.8 17 6 9-33 3·33 9-'* 3.54 
1.8 19 7 10.56 3•?6 -

Subap. FOLIOLOSA. 

lliaoellaneou• 1.4 12 - 8.57 -Localitie• 1.4 1~ 8 9·29 5·71 
1.3 9 ' 6.92 3·85 
1.3 19 10 14•62 7.69 -1.2 16 10 13.33 8.-33 
1.1 12 8 10.91 7.27 
1.1 11 9 10.00 8.18 
1.1 15 9 13·64 8~18 
1.0 13 8 13.00 8.00 -

Appendix Table 5 Contd. NUMB~~S OF VASCULAR BUNDLES WITH BUNDLE CAPS 
IN THE A. FOLIOLOSA COMPLEX (Coil t. ) 



Thickness o~ 
Area largest sclereid vall 

~ bundle cap bundle cap 
Locality. Ligai.tication. (1 unit • 130K ) (1 unit - 35;< ) 

Mean Mean Mean 

" % aq.unit sq. unit. unit unit 

Molteno Pass Ball Suba;e. ROBUSTA .. 
2284 93 2.0 .45 

88 1.6 .40 
88 1.8 .35 
83 0.9 .40 
76 1.6 -35 

\lh1. tehill R57 90 ?.0 .20 
77 3.2 .40 

20 Miles S.E. of 86 2.4 .4.5 -LaSngaburg R65 72 79 3.4 2.9 .60 -53 
83 2.2 .50 
73 78 2.1 2.2 .45 .48 
80 2.4 .60 
57 69 2.6 2.5 -55 .68 

100 - 5.7 - .55 
100 5.0 ·55 
94 97 5.0 5.0 ·50 -53 100 - 1.8 .45 
90 95 1.6 1.7 ·35 .40 
95 - 4.1 .45 
95 95 5-3 4.7 -50 .48 
95 6.8 .60 
92 94 4 .8 5.8 .65 .63 
95 - 6.4- - .65 
90 93 7.0 6.7 -55 .60 
88 g.o - 6.5 
87 88 6.3 7·7 .60 .63 
91 3.8 ·50 
83 87 3-7 3.8 .45 .48 

naarstroom R27 86 7-2 .65 
78 6.4 .60 

Piiller R8 - 100 3.0 .40 
89 7-3 -55 
84 8.1 .60 
95 89 7.8 7.8 .55 -57 

88 8.6 .65 
84 7-3 .65 

73 3.6 .65 
90 82 4.6 4.1 -55 .60 

St;e:ytlerri.lle 94 4.4 .50 
Rl5 81 5-3 ·75 69 - 2.6 .50 < - 63 - 2.7 ·50 49 3.4 .45 

19 2.8 .40 
4 &-.o -30 

Sub!!e· CONGESTA. 

Cradock R32 97 1.3 .3Q 
91 1.7 .3<) 
90 1.9 -35 
88 1.3 -35 
86 1.3 -35 - 77 1.8 -35 
66 1.7 .25 
60 1.3 .25 

Appendix Table 6 SIZE AND LIGNIFICATION ·OF LARGEST BUNDLE CAPS FROM 
VEm!RAL SIDE OF LEU IN A. FOLIOLOSA COMPLEX .. 



Localit,r. 

Cradoek Rf 
(Contd. 

Adelaide R38, 39 

Helapoort R41 

Alice Dale 
Commins 

Dikkop Vlakte R40 

Miscellaneous 
Localities 

Appendix Table 6 

Thickness or 
Area Largest aclereid vall 

~ bundle cap bundle cap 
Lignif'1.cat1.on. (1 uni.t - 130 ) (1 unit • 35! ) 

Heaa s;a Hiaa 
% % s .unit eq.uni.t uni.t unit 

Sub•l!· CONGESTA. (Contd.) 

40 1:.0 .25 
82 1.0 - .25 -
42 62 1.0 l:.O .25 .25 
66 1.2 .20 

2 34 1.4 1'.3 .],() .15 
6 1'~4 .15 

7? 1.0 .20 
64 1'.1 .15 
52 0.9 .25 
51 1.0 .;1.5 
23 1.2 .15 
1 1.3 .10 
1 1".1 .10 

88 1.2 -35 
82 1.2 - -30 
77 2'.4- .30 
77 1.5 .25 

90 1.0 .3<) 
50 1.0 - .25 
14 1.8 .20 

94 1.8 -35 
35 1.8 .20 

0 2.3 - 0 

Subsp. FOLIOLOSA. 

75 0.9 .25 
75 0~6 .3() 

50 0.8 - .25 
25 1.0 - -35 
25 0.6 .15 
13 0.7 .20 
13 1.1 ~20 

0 1.0 
0 0.8 
0 0.7 

SIZE AND LIGBIFICATIO:N OF LARGEST BUNDLE CAP FROM 

VENTRAL SIDE OF LEU IN A. FOLIOLOSA COMPLEX. Cont. 



Diaa. Dlaa. 
Lea.t ped.. Leaf ped. 

Subspec:Les. 1ellgth. base. ltmgth. baae. 

FOLIOLOSA. em. em. em. em. 

Graa!f Reinet R29 3.0 .28 2.1 . 28 
2.3 . 32 1.9 .36 
2.2 . 32 2.0 .,a 
2.2 .36 1.9 .38 
2.4 -35 2.3 .25 
2.3 . }4 2.0 .23 

Lake. Hentz R36 ,37 1.6 .24 1.5 .30 
1.4 .27 2.1 .36 
1.5 .34 1.4 -35 
1.4 -35 1.6 ·33 
2.1 .,1 1.7 .,, 
1.9 -~9 1.4 ·'' 1.4 .25 

nr. Waterford BlO 1.7 -35 1.5 .35 
1.5 .70 1.8 .36 

Volwetontein Rl1 1.9 .41 2.1 .31 
1.8 . 30 1.7 -35 
2.0 .45 2.2 .38 
1.7 -34 1.9 -3? 
1.7 .31 2.1 ·50 

Baroa Rl2 2.2 ·35 
Mount Stewart Rl3 1.7 ·38 2.5 .29 

2.1 .42 1.9 -37 
1.8 .:54 

Ste.ytlerville Rl4 ·2.3 .:51 2.3 .27 
2.5 .45 2.1 ·37 
1.7 .,8 1.9 .29 
1.8 ·30 1.8 .25 
2.3 .25 1.9 .29 
1.? .29 1.8 .28 
2.2 .32 2.2 .43 
2.1 .38 2.4 .31 
1.? .25 1.8 .43 
1.9 -35 2.1 ·39 
1.7 .,2 1.8 .28 
2.0 ·39 1.8 .3? 
2.3 .32 1.7 .25 
.1.8 ·38 1.8 -~7 

CONGESTA.. 

19 Miles N. of 2.8 .25 2.7 .44 
Cradock R31 2.9 -55 2.6 .44 

Oradoek R32 3.6 .42 3·3 .47 

'·' .44 2.7 .46 
2.9 .40 3.8 .40 
3.2 .,2 4.0 .48 
2.7 ·34 3·3 .45 
2.8 .47 3-5 .48 

Raynera Kop R33 2.9 ·50 3.4 -37 
,.5 .44 3-5 .42 
4.0 .40 4.6 -55 
3.4 .49 4.5 -39 

Appendix '!able 7 LENGTH OF LEU' AND BASAL DIAMETER OF OLD PEDUNCLE 

BASES IN FinD POPULATION SAMPLES OF A. FOLIOLOSA 
COMPLEX. 



Specie a Area of largeet bundle cap Vertical diataDCe froa 
from Yentral aide of leaf lower epidermia of same 
in eq.unita bundle cap in unite 

A. HERRBI 
UDioDda1e R16 

Prince Albert R46 

A. SPIRALIS 
Oadteboorn R1 

Calitzdorp R47 

A. SMU!SIA:IA 
Ladia.ith-Jarr,dale 

23, R5 

19.0 
11.4 
9.2 
8.7 
7 . 5 
6.3 
4.4 
2.4 

5.6 
5.2 
5.1 
4.8 
4.0 
3.8 
3.7 

2.9 
2.3 
2.3 
1.0 

'·' 3.4 
3.2 
3.1 
2.6 
2.2 
1.4 

o.s 
0.6 

4.5 
4.5 
3.9 
3.0 
2.9 
2.6 
2.3 
1.8 

1.0 
o.a 
0.7 
1.0 
1.5 
0.7 
0.7 
0.1 

1.0 
1.1 
1.0 
1.1 
o.a 
1.2 
0.9 

4.0 
3. 5 
3.2 
3.6 

3.0 
3.2 
3.8 
3.2 
2.7 
3.2 
3.5 

4.5 .,.o 
2.8 
2.7 
2.8 
3.0 
2.5 
1.5 
2.5 
2.0 

Appeadix !able 8. VER'!ICAL DIS!ANCE FH>M LOWER EPIDEBMIS Ol 
URGES! BURDLr; CAP AID APPI[)XIMA!E AREA O:r 
SAME BUIDLE CAP, AS SEEN Ill !RANSVBRSB 
SEe-!IOlf HALJ'-VAY AIDltG LEAP (1 Unit = l ,Oj< ) 



Localit,. 

Rietvlei R50B 

Height or 
plant 

em. 

Spiral Angle 

0 

HAWORTHIA MARGARITIFERA 

11 30 

6 33 

13 40 

XASTROWORTHIA BICARINATA 

Miscell. garden planta:-

Ex B. Carp 10 13 · 

Ex. Malherbe 6 Irreg. 

Ex H. Herre 18 Irreg. 
(3 Vaalkoppena?) 

14 5 
Ex Karroo Gdns . 9 8 

Angle or Curvature 
lear with or lear 
stem apicea 

0 

20 u 

20 u 

30 u 

25 0 

40 r 
40 r 

30-50 0 

35-40 u 

Appendix Table 9A. - T:tA:P ARRANG:DmNT IN Sl~CIMENS OF HAWORTHIA 

MARGARITIFERA AND. 'ASTROWO:hTHIA BICARINATA. 

(See Appendix Table 1). 
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