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SUMMARY. 

The present work was undertaken to provide a much 

needed taxonomic revision of the genus stroloba Uitew. Type 

material of all previously .described species ap1enrs to be 

compl tely lacking. 

This revision was based almost entir l7 on living 

material collected b7 the author. Studies were made of 

morphological variation~ geographical distribution, cytology 

and ~colog. 

The morphological studies were based on field population 

samples. As a result of these studies, seven .species and 

three subspecies were established, of which three species 

and one subspecies are new : A. rugosa Roberts, A. hallii 

Roberts, A. smutsiana Roberts and A. foliolosa subsp. robusta 

Roberts. One new combination is made z A. foliolosa subsp. 

congesta (Salm-D.yk) Roberts. A new key to the species is given. 

Because this genus is so little known, a large number 

ot plates are included. 

A new b1'brid genus, X Astroworthia Roberts, was 

established for h7brids between the 'genera Astroloba and 

Haworthia Duval. This copsists at present of one species, 

X Astroworthia bicarinata (Haworth) Roberts comb. nov. 



THE GENUS AS!L'ROLOBA UITEW. 

I OD 10 D or, • 

.Aatroloba Uitev. (194-7) • (~araerl.7 known as icr a Duval) 

is a small genua of succulent plants coDrined to the South central, 

Southern and Eastern ksroid areas of the e Province. Since 

Berger's work on the Aloinae (1908), the only work on the genus to 

date, has been done b7 overseas succulent enthusiasts who have been 

unable to stu~ populations in t oe field. 

The similar facies or all members of this genus makes the 

del~tation of species a di_ficult problem. Early type deacripo-

tiona,. as will be shown later, were in most cases inadequate,. sel­

dom accompanied b,r an illustration, and taken from living plants 

which were not preserved as herbarium specimens. This has resulted 

in considerable confusion over interpretation of the described 

species . 

The present author found it necessary to begin this revision 

of t e genua by establish! , de novo, what she herself considered 

to be taxa ot at ~irst unspecified status. Succulent plants aake 

poor herbarium specimens and herbarium m terial or Astroloba, apart 

·rrom being acant, is no exception to this rule. Accordingly, this 

revision has been based almost entirel7 on living material collected 

by the author. 

In the field, 1 t of .Aatroloba do not occur sin~ but 

in v i n numbers over limited areas where the,- are numericall.J' 

conspicuous components o~ t 

these populations are uniform. 

ge tion. ith a few exceptions, 

Groupe of e baYe sut~icient 

characters in common to 3uatity the ~cogDition of e ch group as a 

taxon ot unapecitied status. These groups ot related o 1 tiona 

were used b7 t present author as a worki basis ~or her reassess-
' ment or the apeoitic concept in Astroloba. In the text t ey are 

referred to as entities, and, until their taxonomic position has been 

established, they are ind.icated by an underlined epithet~ e.g.: 

bullulata. 

1. 
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Detailed knowledge o~ these entities made it possible to 

associate certain of them with previously described taxonomic cate­

gories . The~e are bullulata, spiralis , herrei , congesta , !oliolosa 

and rugosa, (which vas erroneously named Aloe aspera by Salm-Dyk 

(1836-63)~ Other entities recognised by the present author are 

hallii , smutsiana and robusta. 

Grounds ~or the superficial recognition of these entities 

are given below. 

The entities spiralis and herrei are distinguished by the 

fact that both have an inflated perianth, and are separated by the 

presence of fine striations on the leaves of herrei , which are absent 

!rom the leaves of spiralis , and by the !act that the perianth in 

spiralis is very markedly transversely rugose. 

The nature of the leaf surface divides the remaining enti­

ties into two groups. 

The entities foliolosa , congesta and robusta have leaves 

with a glossy sheen. 0~ these three, the entit7 robusta has 

characteristically thick peduncles , long floral bracts and predomi-

nately sessile flowers . The leaves of the entity foliolosa tend to 

be shorter and more rounded than those of the entity congesta , as 

well as more patent and imbricate in arrangement . 

The remaining entities have leaves with a matt sheen of 

these , the entities bullulata, hallii and rugosa have some or all 

individuals with tuberculate leaves . The leaves o~ the entity rugosa 

are the smallest of the three , and have apices of the true arginate 

type (see page 14 ) • Both the entities bullulata and hallii have 

the majority of leaves with keeled-marginate apices. The leaves of 

bullulata tend to be broader than hallii , and with the tubercles 

tran&Yersely arranged. In hallii the tubercles tend to be in longi­

tudinal series, and !'urther there are fine striations on the under 

surfaces of most leaves. 

The remaining entit7, smutsiana, has no tubercles and leaves 

with true marginate apices , but sometimes the leaves do have fine 

striations on their under surfaces towards the apex . 

A short account of the plan of this thesis now follows . 

First a survey ot the morphology and anatomy in the genus as a whole 

2 . 



is given. It is hoped that this will contirm ror the reader the 

recognition by the author or the groups or populations rererred to 

as entities. From this survey, similarities between certain enti-

ties are established and various groups are recognised. 

A detailed discussion or the. distribution of the entities 

then follows. 

Because or the ease with which leafy Shoots strike root, 

cytological material was readily available, and as far as possible 

a cytological survey was also made. An account of the cytology of 

the entities rollows the account of entity d~stribution. 

Then, a more detailed examination of the various groups of 

related populations is given. From this it is possible to assess 

their taxonomic position. This is followed by a survey or the 

literature and taxonomic history of the genus. 

The thesis concludes with a key to, and descriptions or, the 

species according to the present author, accompanied by their synononcy 

and citation of specimens examined. 

Note on representation of numerical data. 

The actual measurements or the various characters are given 

in the a.ppendixo In the text these are expressed in a more compact 

and comprehensive form in tables. 

In each table the range covered by the measurement is di­

vided into appropriate classes , and the number or individuals 

occurring in each class is shown. The range of classes and the num-

ber of individuals in each class are shown under the heading: "Class 

range of measurements." in the tables. These tables gives more 

information than the histograms usually used to demonstrate the same 

point, and, in the author's opinion, are easier to assess visually, 

especially when taking into consideration the unevenness of sample 

size orten met with in a survey of a taxonomic nature. Also included 

is the range of actual measurements for each sample. In the text 

the class or classes including the greatest number of individuals is) 

for the sake of brevity, sometimes referred to as the "majority 

range". 



It is felt that this gives an adequate picture of the vari­

ation patterns within each group. From these tables , the taxonomic 

significance of the various measurements may be determined by inspec­

tion of the data thus presented. It is felt that in this case there 

is no need for a further assessment by statistical methods . 

4 . 
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ASSESSl1ENT OF CHARACTERS IN THE GENUS AS A WHOLE 

Throughout this survey. population samples collected by the 

author are described by a collecting number and paceded by the letter 

"R". 

A. VEGETATIVE CHARACTERS. 

1. PLANT HABIT AND GRO\ITH 

J.ll the species of Astroloba have a cauleseent habit, with 

adventitious roots at the base of the stem, and crowded mucronate 

leaves, t~e bases of which completely encircle the stem. The number 

of stems constituting a single plant varies - up to fifty have been 

recorded. Stem lengths of up to 60 em. have been recorded in plants 

growing supported by bushes. notab~ in the enti't7 rugosa, but leaf7 

shoots growing unsupported in the open are generally less than 30 

em. in height. As the ledy stem increases in length, 

the basal portion comes to lie on the ground and develops adven­

titious roots. 

It haa been observed that all species for the most part only 

flower once a year. producing usually a single raceme. The peduncles 

are persistent, and thus a count of leaves between them gives an 

estimate of the number of leaves produced annually. This is found 

to be between five and eight. indicating growth to be quite slow~ 

2. LEAF ARRANGEMENT. 

Because of crowding of leaves at the growing apices and be­

cause the developing leaf tends to be triangular in shape • the under 

surface of a tully developed leaf is keeled, the keel extending .from 

the leaf apex for about two-thirds of the leaf length. (See Pigs. 

lA, and 2A and B.) 

The leaves are alternate and spirally arranged with the 

keel always slightly to one side of the leaf depending upon the dir-

action of the genetic spiral. It this is acropetally anti-clockwise, 

then the keel is situated to the left of the leaf undersurface 

(see Fig. lB) and vice versa. 



a b c 

A 

Fig.l.!: Leaves from a plant of the entity robusta (R67) Xl; 

a lower side of leaf showing keel; b upper side of leaf; 

c lower side of leaf with two keels. 

B: Diagram of phyllotaxy of six successive leaves from 

the apex of a shoot of the entity herrei (R46). 

6. 

Plants of the entity rugos a fro~ Dobbelaars Kloof (R21) , with leaves 
0 

in five straight ranks . (The spiral angle is 0-10 ) . 

Plants of the entity smutsiana from the Ladismit~-Barrydale 

Karoo. Here the five ranks of leaves are spirally twisted . 

In t h e specimen on the right , the leaves are s o spirally twisted, 

that they appear imbricate . 

PLATE 1 . 
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A 

Fig . 2 . A: Apex of shoot of the entity robusta (R67) , showing 

the leaf arr angement (X li) . The keel side is shaded ; 

~ old peduncle base . B : Section through apex of shoot 

from same plant (X 3) . C : Diagram of phyllotaxy of 

shoot A. The leaf numbers in A and C corresp ond . 



In leaf phy~lot~~, if every s~~th le f is situated dir­

ect y above the leaf formed five leaves before, and two complete 

turns of the genet c npiral are de to achieve this, then the 

ph llotactic fraction is 2/5 (Esau 1953). 

Such is basically the case in stroloba. It every sixth 

leaf is situated immediately above the leaf formed five leaves be-

fore, then the leaves appear five ranked. In most cases observed, 

however , the sixth leaf is situated not immediately above that formed 

_ive lea es before, but in such way that the angle of the sp .., al 

between the two 1s less than ?20° (See figs. l.B., 2.C. and 3). 

Thio angle has never been observed to be greater than ?20°, and 

may very considerably along the same stem. In the text it is re­

ferred to as the "spiral angle". 

Naturally, .he appearance of the leaf arrangement will vary 

depending upon the size of this angle. This is depicted in Figure 

3, for 0°,10°, 20° and 30° less than ?20°; only every sixth leaf is 

shown. (See also Plate 1). 

The divergence from the r·ve ranked condition is paruu due 

to a twisting of the stem in a direction apparently always counter 

to that of the genetic spiral. 

The direction of the genetic spiral varies amongst differ­

ent stems of one plant, and a few instances have been observed where 

the g netic spiral had changed direction on a single stem. This 

was indicated by the change in orientation of the leaf keels. In 

som c,-. ...,es, the leave in the re: io ..... of change were smaller, in others 

they were the same size as those on the rest of the stem. 

Leaf phyllotaxy, although affecting the appearance of the 

shoot , is not of great taxonomic significance in Astroloba, but the 

matter is 'dealt with in some detail bee 1use of the considerable 

e p asis placed on it by early taxonomists, as expressed in the des­

criptive phrases "five ranked" , 11five ranked spirally twisted" and 

"so twisted as to appear imbricate", and in the specific epithets 
11spirlllis" and "pentagona". 

8. 



Spiral angle 0°, leaves in 

five straight rows. 

Spiral angle 10°, leaves five­

ranked, the rows in a slight 

spiral. 

Spiral angle 20°, leaves five­

ranked, but the rows in a 

marked spiral. 

Spiral angle 30°, the five 

ranks of leaves so spiralled 

that leaf arrangement appears 

imbricate . 

Fig.3. Diagram showing the effect of the size of the spiral 

angle on the leaf arrangement. 

9. 



Approximate measurements were made of the angle by which the 

spiral of successive sixth 1 vee was less than ?20°. A mean value 

of this spiral angle in eaCh ease was obtained by measuring the 

angle between a number of successive sixth leaves and dividing this 

by the number of spiral angles involved. 

The angle the leaf makes with the stem and the curvature 

ot the leaf apex, both of which also effect the appearance of the 

leafy shoot, show some slight differences depending upon species. 

In all samples, there£ore, measurements obviously only approx~mate, 

were made of this angle, and the curvature o£ the leaf apices was 

noted. 

Descriptive term Erect Suberect Patent-erect Patent 

FOSSIBLE CURVATURE OF LEAF APICES 1-

following angle of Curving CUrving 
leaf with stem. upward. outward. 

Curving downward. 
' In the case of some 
very patent leaves) 

TABLE 1. Showing the possible angles made by the leaves 

with the stem, the curvature of the leaf apices and the 

associated descriptive phraseology. (See also Plate 2). 

A number of previous authors give the diameter of the stem 

including the leaves. Some of the accounts, notably that of Baker 

(1896-9?) indicat that the measurements were made from leaf tip to 

leaf tip, in which case the diameter would vary according to the . 

curvature of the leat apex, as well as according to leaf size. Here 

t e diameter of leafy stems is omitted for this reason. 

NUMERICAL ASSESSMENT OF LEAP ARRANGEMENT. 
(See A peDdix Table 1.) 

~11 these measurements were made with an ordinary protractor 

and are therefore, considering the bulky nature of the objects mea­

sured, somewhat approximate. 

10. 



Spiral angle (See T ble 2) 

is shown in ~able 2 , the total range of values is quite 

. t ensive in all entiti least in hallii ( 20°) and widest 

in folioloea ( -50°) . 

The entities hallii , bullulata and rugosa , with a majority 

range of 0-10° , have most individuals with leaves 1n 5 straight or 

very slightly spirally twisted rows . With increase of the spiral 

angle , the leaves become more spirally twisted . In the entities 

robusta and congesta the majority of individuals have a spiral angle 

of 0-2 • The entity smutsiana , with a majority range (see page 3) 

of 10.30° has spirally twisted or imbricate leaves in most individuals , 

while the entity foliolosa has the greatest number of individuals 

with imbricate leaves . In the entities spiral is and herrei there 

is an even distribution of individuals with all types of leaf 

arrangements . 

Angle of leaf with stem (See Table 2) 

In this character , the entity foliolosa stands apart from 

the other entities in having the majority of individuals with leaves 

either patent-erect or patent . With the exception of one specimen 

of the entity robusta , no individuals from samples of other entities 

extend into the patent class . 

In the other entities , the majority of individuals have 

suberect ·leaves. 

Curvatyre of leaf apices (See Table 2) 

Here , the entities bullulata and hallii stand apart in that 

in most individuals the leaf apices curve upwards . The entity 

bullulata is further distinguished by the fact that most of the leaf 

apices not only curve upward but to one side , - the side on which the 

keel is situated. The l eaf apices also curve upwards in a few indi­

viduals of the entities , spiralis and congesta , but in the majority 

of individuals of these entities the leaf apices follow the angle the 

leaf makes with the stem. In the entities smutsiana , rugosa , folio­

!2!! and robusta the majority of individuals have the leaf apex 

curving outward . The entity herrei has an even distribution of in-

11. 
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• ~otal no • 
Entity. Class range of measurements. indiv. 

SPIRAL AIIGLE. Class InterYal 10°. 

0 10 2 30 40 0 

Bu1lu1 1 .... 2 1 - - 24 0 - 21 
Ballll ~ 18 ' - - ""l - 16 .__ 

tian 8 16 15 7 46 2 -
pira.l~s 1 1 5 8 2 23 - 36 

H rrei 6 8 5 19 ]!() - 30 
1 1' 6 2 22 - 25 

oliolo a 6 13 ~'9 l 2 G8 7 - 45 
Congeata - 18 27 9 ~ 2 59 1 - 41 

busta 1 28 20 7 7 63 0 -
ANGLE OF LF..AF \liTH STEM. Class Interval 20° 

0 50 100 
Sub- Patent 

Erect Erect. Erect. Patent. 

Bul1ula1ta 24 24 35 - 50 
Hall11 6 18. - - 24 20 - 50 
Smu siana 1 38 7 - 46 30 - 60 
Spiralia 7 17 - 24 25 - 60 
nerrei 18 1 - 19 35 - 60 

21 1 22 40 - 60 
40 32 72 55 - 85 

3 45 17 - 614- 30 - 70 
1 53 10 1 65 30 - 55 

CURVAWRE OF LEAP APICES. 

Upward 
YolloviDg 
angle of 

OurviDg 
outward 

and to leat with OurviDg 8lld 
one aide Upward stem. OUtward downward. 

Bullulata 19 5 . - 24 
llallii 21 ' - 24 
Smutaiana 16 30 46 • 
Spiralis 1 16 7 24 
errei 5 5 9 19 

go - 4 ' 22 
oli 1 1 54 8 72 

Co ta 5 40 19 - 64 
obusta 15 49 1 65 

2 A moLE 

• 1 . (.; . _ whol d j the e e s, which has been 
divided up into ... ~propriate classes,· the number or indinduala in 

b i shown. 
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a b c 

Fig. 4 . Leaves seen from u pper side of a : hallii 

(R26); b: bullulata (ex hort) ; c: s mut·siana 

(R3), (X 1). Note keeled marginate apex in~ 

and b and true marginate apex in c. 

Leafy shoot of the entity 

robusta with the leaf apices 

following the angle made by 

the leaf with the stem . 

Leafy shoots of the entity 

bullulata; with the leaf 

apices curving upwards and 

sideways; the sideways 

curvature is less marked in 

the specimen on the right . 

Leafy shoot of the entity 

smutsiana, with the leaf 

apices curving outwards. 

(All scales in em . ) 

PLATE 2 . 



dividuale with leaf apices curving upwards, following the angle of 

the leaf with the stem, or curving outwards. 

A note on the shape of the leaf apex 

In the entities hallii and bullulata, all of the planta 

examined had most or all of the leaves with apices in which, when 

viewed from the upper side of the leaf, the margin on the side to 

which the keel was situated, lost its identity as an edge towards the 

apex, the keel itself then "functioning as a margin". (See Fig. 4). 

Suah an apex is referred to as "keeled marginate". In both these 

entit~es 9 the leaf apex is often "shouldered" just below the mucro. 

In all other members of the genus, the margin of the leaf 

on the side towards which the keel was situated, retained its 

identity as an edge. This is referred to as a "true marginate" 
• apex, In these entities the leaf apex varies from ~ute to acumi-

nate below the mucro. 

Summa.u. 

14. 

From the foregoing it is seen that several entities do emerge 

with a distinctive leaf arrangement. These are the entities hallii 

and bullulata with the majority of individuals with leaves in 5 

straight or slightly spirally twisted rows, and their apices curving 

upwards in the case of the entity hallii and upwards and to the 

side in bullulata; and the entity foliolosa, with the majority of 

individuals having patent leaves with apices curving outward. The 

entities hallii and bullulata are further rendered distinct by the 

shape of their leaf apices. 

The remaining entities have intermediate forms of leaf 

arrangement, which at their e~mes embrace the condition found in 

these three, with the notable exception of the curvature of the leaf 

apices in the entity bullulata, and the ver,y patent angle of 46% 

of the leaves of the s~le of the entity foliolosa. 

3. LEAF SHAPE. 

In all species, the leaf shape is basically the same, t~at 

is roughly deltoid and keeled, with an acute acuminate apex ending 

in a short mucro. The base of the leaf forms a complete sheath 

around the stem, a few mm. wide at its narrowest part (See Fig. lA), 



but excluding the thin sheathing part , the widest fleshy part of 

the leaf is generally found approximately half way along the length 

of the leaf. few cases were found where two keels were present 

on the leaf under surface, a feature of no significance , although 

considered ot some importance by early wr.i ters and expressed in the 

name Apicra biearinata Haw. 

Fv~ the record, imprints of leaf shapes. as viewed from the 

up!er surface were made using an endorsing ink pad. 

There is , on the whole , little difference in size between 

mature l~aves in a single plant . This is seen in the following 

table (Table 3), for leaves trom the stem of a specimen ot the en­

tity robusta (R64) . As indicated by keel orientation, the genetic 

spiral ehansed directionnlne mature leaves !rom the apex in this 

specimen. 

Width at Orientation 
Lea.t Length widest part of keel 

em • em . 
.Apex 3.4 2 . 0 Right 

3. 5 2 . 0 Right 

3.4 1.9 Right 

3.4 1.8 Right 

3.4 1. 7 Right 

3. 3 1. 7 Right 

3.4 1. 6 Right 

3·3 1. 5 Right 

3.4 1.6 Right 

3.6 1. 9 Left 

3.4 1.8 Left 

3.4 1. 9 Le:rt 

3.5 2 . 0 Left 

Lea!' Broken Left 

3.4 2 . 0 Left 

3.4 1. 9 Left 

Base 3·3 1. 9 Left 

Table 3 Size of mature leaves taken in succession from a 

single stem of a plant of the entity robusta 

from Prince Albert (R64) 



For purposes of study two, sometimes more, mature leaves 

were taken at random from each plant and measurements of the folow­

ing were made a-

1) Leaf' length. 

ii) Lea! width at the widest fleshy part, See under (v). 

iii) The length breadth ratio was estimated. 

iv) Distance of ·widest part from base and hence position 

_of widest part in relation to the longitudinal half­

way m~k of the leaf. 

ficance. 

These measurements proved to be of some taxonomic signi­

For the sake of completeness, other measurements were 

made, but were found to be unimportant. 

v) Basal leaf width (excluding sheathing part) and hence 

difference between basal width and maximum width. 

vi) Length of keel. 

noted. 

The orientation of the keel was also 

vii¥ Length of mucro (difficult to measure accurately). 

In the Appendix the mean of these measurements is given for each 

plant. 

NUMERICAL ABBES!!T OF LEU . DIMENSIONS. 
(See lppe !x Tab1e 2) 

The length of the leaf, the length breadth ratio, and the 

place along the length of the leaf at which the widest point occurs 

contribute to the appearance of the leaf. 

Leaf Length (See Table 4) 

As can be seen in the table, the majority ranges are dis­

tinctive, but in most cases the total class range is wide with 

consequent overlap o! measurements between the entities. 

The entities with the longest leaves are bullulata and hallii 

both with a majority range of 3.0-3.5 em., and the entity congesta 

with a wider majority range of 2.5-4.0 em. The shortest leaves are 

found in the entities foliolosa and rugosa where most individuals 

have leaves between 1.5 and 2.5 em. long. The remaining entities 

have most individuals with leaves of intermediate length. 

16. 



Total no. Range actual 
Entit7. Olase range ot measurementa. indiv. measurements. 

1.5 2.0 2.5 ,.c; 3·5 4.0 4.5 ;.o 5·5 em. 
LEA! LENGTH. C!aes interv!,l 0.2Q em. 

Bullulata - - 3 6 13 4 - - - - 26 2., - 4.0 
Ha1111 - - - 3 14 2 6 - - 1 26 2.7 - ;.a 
Smutaiana - 9 ~1 21 7 2 - - - - 70 1.8 - 3·9 
Spiral is - 1 11 11 ' 2 1 - - - 29 1.9 - 4.2 
Herre! - 1 15 4 1 - - - - - 21 1.8 - ,.2 
::fo•• 1 '' 21 - - - - - - - 57 1.4 - 2.5 •o iolosa 8 49 36 1 - - - - - - 94 1.4 - 3.0 
Oongeata - 1 1 18 21 14 6 3 - - 64 2.0 - 4.7 
Robusta - 1 18 29 19 1~ - - - - 80 1.8 - 4.0 

GBEATEST WlDf.H 01 LEAF. Class Ipterval 0.25 om. 

1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 
~m~.6 Bul1ulata - - ~ ' 7 6 4 1 - 26 1.3 

Ha1111 - - 10 8 1 - - - 26 1.3 - 2.1 
Smutsiana 2 7 '' 17 9 - - - - 70 1.0 - 2.0 
Spiralia 4 9 16 - - - - - - 29 1.0 - 1.5 
Bene1 3 6 11 1 - - - - - 21 0.9 - 1.6 
~oea - 6 38 12 1 - - - - 57 1.1 - 1.8 
P 1o1oaa 3 25 44 16 4 2 - - - 94 o.g - 2.1 
Oongesta - - ' 20 17 15 6 2 1 64 1.4 - 2.8 
Robuata - 1 19 19 32 7 2 - - 80 1.1 - 2.4 

LENGTH£l!REAP£H RADIO OF LEAl. Claa! Iate~ Ot$2 
1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 

Bul1ulata - - 6 15 2 2 - 1 - - 26 1.28 - 2.72 
Hallii - - - 2 ' 13 6 1 - 1 26 1.72 - 3.14 
Smutaiana - 2 15 26 16 9 2 - - - 70 1.14 - 2.31 
Spiral is - - - ' 9 Z' 7 3 2 - 29 1.57 - 2.90 
Berrei - - 2 4 a ' - - - 21 1.44- 2.42 
Rufoaa 1 12 28 14 2 - - - - - 57 1.00 - 1.8~ 
Po ioloaa - 17 51 22 ' 1 - - - - 94 1.06 - 2.14 
Oongeata - - 10 26 20 6 2 - - - 64 1.35 - 2.,, 
Robuata - 1 11 35 28 5 - - - - 80 1.2.5 - 2.20 

Table 4 VARIATION IN LEAF DIMENSIONS IN GENUS AS A WHOLE. 
.... 
....:1 
• 



Leal wi4th at widest part apd lepgtb:breadth ratio ( table 4). 

The width of a leaf at its widest part tecta the appear­

ance of the lea! when considered in relation to the length. The 

greater the length-breadth ratio, the narrower the leaf. In a 

Aatroloba, the values ot this ratio range from 1.00 where the letd 

width is equal to the length, to ~uat over 3. , where the width is 

roughly a third that of the length. 

Aa the tables ahow,there ia considerable overlap of both 

measurements in the various entities. However, the entities w_­

iolosa and rugqsa, with a majority range of 1.25 - 1.50 tor the 

length-breadth ratio tend to have the broadest leaves, while the 

entity hallii, with a length-br adth ratio of 2.0 - 2.25, in the 

ma~ority of individuals, tends to have the narrowest leaves. The 

entit7 spiralis, with a wider majority range .of 1.75 - 2.50 for the 

length-breadth ratio also tends to have narrow leaves. The remain­

ing entities have leaves with intermediate length-breadth ratios, 

but, as examination of the table shows, the majority r8J'lges tend 

to differ slightly for the different entities. 

Position ot widest part or leaf in relation to longitudinal 
}lal.fwa.y mark. (See Table 5) 

This character, estimated from the diatanoe from the base 

of the widest part of the leaf, also determines the 8hape of the 

leat.In the entities hallii, spiralis, congests and robusta, the 

majorit.J of individuals have the widest part of the leat ocouring 

0. 25 - 0. 50 em. below the hal.flfay mark. In the entities amutsiana, 

herrei, rugcsa and foliolosa, the majority range is 0 .00 - 0 .25 em. 

below the half) ay mark, while for bullulata it is wider being 0 .00 

- 0.50 em. 

Difference between maximum and basal width of leat (See Table 5) 

This ia another factor determining leat shape. As the 

table shows, the great at difference between maximum and basal width 

is found in the ma~ority of individuals of the entity bullulata, 

wl il the 1 aat difference between these measurements is found 1n the 

ma~ority of individuals ot the entities spiralis and herrei. 

18. 



Class range of measurement • 

19. 

Total no. Range actual 
indiv. measurements. 

FOSI~lON OF ~~IMUM LEAF WlD1~ IN RELATION TO LONGITUDINAL • 
HALP 'WAY ttAU. Class intemJ. 0 .• 25 em, 

Above Below Half w~q mark 
0 0 0.25 0.50 0.75 1.00 1.25 

Bullu1ata 1 11 13 1 26 
Hallii 1 14 7 3 1 26 
Smutsiana 5 43 19 3 ?O 
Spiral is 7 17 2 2 28 
Herrei l 14 6 21 
Rugosa 11 23 22 1 - - 57 
Foliolosa 2 21 68 3 94 
Congest& 1 23 35 5 5 - 64 
Robusta 3 3 26 46 2 2 80 

DIFFERENCE BETWEEN MAXIMUM AND BASAL WIDTH O:F LEAF. 
Inteml. p.2, ' 

.25 .50 -75 1,00 1.25 
Bullulata 1 5 8 8 1 3 26 
Ha1111 1 6 15 4 26 
Smutaiana 25 37 4 1 67 
Spiralis 3 24 2 - 29 
Herrei 5 10 5 1 21 
Rugosa 21 30 6 57 
Fo1io1osa 17 62 15 94 
Congesta 3 48 13 - 64 
Robusta .. 7 39 29 5 80 

LalGTH OF KEEL: Class Inteaal o. 20 em. 

1.0 1.5 2.0 2.5 3.0 

Bul1ulata 5 15 5 1 - 26 
Ha1111 1 12 9 3 l 26 
Smutsiana 6 47 15 2 - - 70 
Spiral is 10 14 4 1 29 
Herrei 1 17 3 - 21 
Rugosa 37 20 - - 57 
Folio1oaa 27 66 1 .. 94 
Congest a ' 35 20 6 64 
Robust a 27 40 12 - 79 

MUCRO LENGTH: Class interval 0!02 em • 

.05 .10 • 15 

Bullu1ata 1 18 4 1 24 
Hallii 1 12 12 25 
smutsiana 13 53 4 - 70 
Spiral is 2 18 8 1 29 
Herrei 13 6 2 21 
Rugosa 31 25 .... .... 57 
Fo11oloaa 9 61 24 .. 94 
Congesta 5 50 8 - 63 
Robust a 21 35 21 3 80 

em. 
o.o -o.6be1 
0.2 -o.6bel 
0.0 -o.6bel 
0.1 -o.9bel 
O.lab -o.5bel 
0.2ab -0.3bel 
O.lab -o.3be1 
O.lab -O.'lbel 
0.2ab -o.7be1 

Class 

0.20 - 1.30 
0.20 - 0.90 
0.30 - 1.10 
0.20 - 0.60 
0.10 - o.ao 
0.40 - 0.90 
0.35 - 0.93 
0.40 - 1.00 
0.25 - 1.00 

1.3 - 2,7 
1.4 - 3.2 
0.9 - 2.2 
1.2 - 2.9 
1.0 - .18 
o.8 - 1.5 
0.8 - 1.8 
1.1 - 2.8 
1.1 - 2.3 

.03 - .20 

.05 - .15 

.03 - .13 

.04 ~ .16 
.07- .18 
.04 - .10 
.04- .15 
.05 - .13 
.03 - .20 

Table 5 VARIATION IN LEAF DIMENSIONS IN GENUS AS A \JHOLE. Contd. 

• (ab • above half-way mark, bel - below half-way mark.) 



Keel length (See Table 5) 

On the whole this depends partly upon lea! length and partly 

upon the distance of the widest part o! the lea! !rom the base . The 

longest keels are .found in the entities bullulata , hallii , spiralis 

~ongesta and robusta , the shortest in the entity rugosa . 

Mucro length (See Table 5) 

In a leaf with an acuminate apex , mucro length is somewhat 

difficult to measure as the mucro is not sh~ly distinct !rom the 

rest of the lea! . 

As can be seen in the Table , there is little variation in 

the different members . The entity hallii, with a majorit7 class 

of 0 . 05 - 0 . 15 em. tends to have the longest mucros , while the entit.1 

rugosa , with the majority of individuals with mucros less· than o.o; 
em. long, tends to have the shortest mucros. 

Summary. 

From this introductory survey of leaf characters in the genus 

as a whole, two entities with the shortest and broadest leaves stand 

out from the rest , namely rugosa and, .fol iolosa , while the entity !!!.!­
!!! is recognisable by having the longest and narrowest leaves of the 

whole genus . The remainjng entities are intermediate in size and 

Shape and , although the majority ranges tor each entity may be 

slightly different , the overlap of measurements between entities is 

considerable . The characters of leaf size and shape , apart from the 

nature of the leaf apex , are thus not of primarytaxonomic importance 

or value . 

4 . LEAF COLOUR AND ORNAMENTATION. 

Colour o! leaf as a whole 

Lea! colour is difficult to describe and quite variable 

within different populations , often depending upon whether the plant 

grows in the open or under a thick bush. 

The author has attempted to associate the colours with the 

Royal Horticultural Society colour charts, and these colours are 

quoted . It is .felt , however , that with regard to greens , these co-

lour charts are inadequate. 
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The basic colours of leaves of the entities hallii and 

smut siana are similar, and may be likened to Agathia green ( 60/2, 

60/3), Pod green (061/2 061/3), ¥eronese green (660/2, 660/3), and 

Sap green ( 62/2, 62/3) • 

The entities bullulata, rugosa and spiralis have similar but 

sometimes darker shades, including Scheeles green (860), and the 

entities bullulata and rugosa often have a garnet brown (2240) over­

tone. 

The entity herrei has leaves of the colour of Paris green 

(58/3), Cyprus green (59/2, 59/3), Veronese green (660/2) and Pod 

green (061/1, 061/2). 

In the entities copgesta and foliolosa, the basic leat col­

ours are darker and may be likened to Scheele a green ( 860) , Lettuce 

green (861), Fern green (0862) and Spinach green (0960). In the 

entity robusta, the leaves are ot a whole range ot shades, including 

all those mentioned, but they often have a greyish tint similar to 

Willow green (000862/3). 

Colour of margins and keels, and striations. 

In the entity hallii, the margins and keels of the leat are 

a darker green, usually becoming reddish brown towards the apex of 

the leat. The top third of the leaf itself may have a pale reddish 

brown or Garnet brown tinge. This appears to be correlated with 

degree of exposure to sunlight, as in plants growing in fairly thick 

bushes the reddish tinge is absent. 

Faint longitudinal lines, up to 0.5 mm. broad and about 1.0 

mm. apart, corresponding to the bundle caps of the vascular strands 

are visible on the lower side of the leaf, and sometimes also on the 

upper, either for the whole length of the leat or only extending a 

short distance from the apex. In some leaves they may be absent, 

but they are always present on some leaves of aey one lant. In 

colour these vein lines are darker than the rest of the leat, (Paris 

green (58/1) and Cyprus green (59/1), and often have a reddish tinge. 

In the entities bullulata and rugosa, no bundle cap lines 

are apparent , and the margins and keels are usually concolorous. 

In the entity smutsiana, the margins and keels are concolo­

rous or a darker green, and as in the entity hallii, the apices of 

21. 



the leaf may have a ple reddish brown or garnet brown tiDge. Ot 

the 50 plants exam1ned 9 42 had some or all leaves in which longitu­

dinal bundle cap lines were visible towards the apices on the under­

side ot the lear. 

22. 

In the enti't7 spiralis >the llllrgins and keels are as in the 

entit7 Sl11Utsiana9 and leaves with a reddish tinge towards the apex 

were obserYed in 8 a£ the 28 plants examined • and in 12 or them darker 

longitudinal bundle cap linea were .taint~ visible on the leat UDder­

aide. 

In the entities hall11 9 smutsiana and spiralia, the mucro is 

otten reddish brown even when the rest of the leal does not have a 

reddish tinge. 

In the enti t7 herrei 9 tine darker bundle cap lines are al.V~qe 

present either just visible pro~ecting as e ly tine ridges, 

on the leat underside. The marg1na are generall7 concoloroua or 

paler and veq rare~ ie the tip or the leaf' reddiah. 

In the entity robusta, margiDs and keels are uauall7 paler 

or white 9 and in 42 out of 70 plants observed, taint darker green 

bundle cap linea were visible. In the entit7 congesta, margins and 

keels are concolorous, or paler, rare}J' llhi tiah9 and in 15 out ot 63 

apecbtens e:xami ned, taint darker btmdle cap lines were apparent. 

In the enti t,. .toliolosa the urg1na and keels are similar to those 

of the enti t,.. cpngeata, and in 7 ot the ?5 plants examined, .taint 

bundle cap lines were visible. 

Tubercles and maculae: 

In most leaves, the II8Z"giDs of the top halt' or the lear have 

a double row, the keel a single row, or 8118l.l tubercles. Measurements 

ot tubercle diJDenaiona were made uaing a micrometer eyepiece. o -

ever • this vas not very aatisractory because in 1lUDlY instances the 

tubercles tend to coalesce into groups, or rise . gradual~ t'rom the 

surface ot the leat so that 1t ~.ticult to measure their true 

diam&er or height. 

In tbe enl1t7 ro.gosa all leaves of all 57 planta examined had 

concoloroua sb1rq tubercles on the under surface ot tbe exposed top 

t or the leaf. Sometimes tubercles were present on the upper side 



towards the apex as vall. The degree or tuberculation varied troa 

about 5 per sq. 4 ma. to 30 per aq. 4 mm. These tubercles tend to 

be arranged in longitudinal series, up to 6 conrgi.ng in a aingla 

lODgitudinal group. The degree o~ tuberculation tends to be the same 

tor ~1 tbe leaves on a:rq one plant. Where t leaves are apanel.y 

tuberculate 9 the tubercles are generaJ.l.7 less proainent. 

In entity bullulata, all the plants examined had some 

or all ot the leaves with tubercl s on them . and 6 out of 26 plants 

had some leaves with no tubercles. The tubercles m~q be irregularly 

aca.ttered or more uauall:y aggregated into groups of up to t1 ve which 

are often transverael7 eloDgated. These groups tor the most part 

tend to be arranged in irregular 9 but distinct, transverse rows, vi th 

wmall;r up to 4 such rows r lea.t, and these rows are uauall7 0.2 

to ,. .5 em. apart. In colour the tubercles m~ be eoncolorous, paler 

or whitish. 

In the enti 1:7 hallli, tubercles were found in some cases to 

be present on the underside o~ the leaf and ve~ rarel;r on the upper 

side. When present, the:y senerall7 occur longitudinall:y associated 

w1 th the vein lines, and arise ae ~1 individual protuberances or 

converge in irregular longt;ud5 nal rows. The greatest llUDlber of 

tubercles per lea.t observed vas up to 12 longitudinal groups of tub­

ercles per leaf~ vith up to 9 ' tubercles · in the largest group. Not 

all the leaves of ~ one plant are tuberculate. OUt ot 25 plants 

examined, 13 had leaves vith no tubercles, of these, 10 had a few 

whitish spots, sometimes slightly raised, on some ot theleaves, and , 

these were us~~, but not alvaya, associated vi th the vein lines. 

The remaSning 12 plants had some or all or the leaves tuberculated 

to a greater or lesser degre • In colour the tubercles~ be 

whitish, paler, concolorous, reddish or darker tban the rest ot the 

lear. 

In the enti t;y smutsiana, none of the plants examined had any 

lea..-es with tubercles but 8 ot he 50 specimens, were seen to have 

one or more leaves vith, on the underside, up to about tour very 

alightly raised, ( .05 mm. or less high), t ehiu;y patches , 

darker in colour, about .5 mm. wide and up to 3. - :mm. lo~ • 

times these l o tudi.Bal areas had several lo tud1nall7 arranged 



minute projections. 

In the. enti 1;.y congesta, similar loDgi tudinal patches were 

observed a some of the leaves of 13 out of 64 specimens. Here, up 

to seven per leaf were observed, up to 5.0 mm. long and 1.0 vide. 

In the entity foliolosa, one out of 94 plants had leaves with similar 

elongated patches. 

In the entity robusta, 20 out of the 70 plants examined had 

leaves with one to 15 whitish necks up to 1.0 mm. 1n diameter on the 

undersurface of some of the leaves. 

In the entity spiral is, no plants were observed in the .field 

to have any such markings on the undersurface, but, under cultivation 

one specimen from Calitzdorp, R4?, developed whitish flecks on some 

ot the leaves, 0.05 to 0.10 mm. in diameter and somtimea very slight­

ly raised, but of a height of less than 0.05 mm. (See Plate 25 ). 

In the entity herrei, no markings of any sort were observed 

on plants in the field or under cultivation. 

Tubercles of margins and keels: 

As can be seen from the Table below, there is some variation 

in dimensions between the different entities. 

Those entities with tuberculate leaf undersides, tend to have 

more prominent tubercles on the margins and keels. 

Entit,'. 

Rugosa 
Bullulata 
Hallii 

Bu.llulata 
Hallii 
Smutsiana 
Spiralis 
Herrei 
Rugosa 
Polio1osa 
Congest& 
?'lobusta 

Diam. Tubercles Height Tupercles 
mm. mm. 

Tubercles from underside of leat 

0.10 - 0.50 
up to 2.00 
0.05 - 0.50 

Tubercles of margins and keels 

up to 1.00 
0.10 - 0.50 
0.10 - 0.25 
0.10 - 0.20 
0.10 - 0.15 
0.10 - 0.50 
0.10 - 0.45 
0.10 - 0.30 
0.10 - 0.35 

0.10 - 0.30 
0.10 - 0.35 
0.10 - 0.25 

0.10 - 0.35 
0.10 - 0.25 
0.10 - 0.20 
0.10 - 0.10 
0.10 - 0.10 
0.10 - 0.25 
0.10 - 0.20 
0.10 - 0.15 
0.10 - 0.15 

Table 6 VARIATION IN DIMENSIONS OF TUBERCLES FROM THE 
LEAVES OF ALL ENTITIES OF THE GENUS. 
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S\lmlll8ry 

Thus it can be seen that the presence or tubercles 

on the ~dersides or the leaves tends to distinguieh the entities 

rugosa, bullulaya and hallii from the other members of the genus . 

These three entities are themselves distinguished by the transverse 

arrangement or tubercles in the entity bullulata and the 

longitudinal arrangement in the entities ~llii and rugosa, 

Unlike the entities bullulata and rugosa, hallii has leaves with 

striations on the underside. These striations are always found on 

the ~dersurtaces or leaves or the entity herrei, often present as 

fine ridges, while they are also visible, but not a fine ridges 

in a large number or specimens or the entities amutsiana and robust!. 

Lear ornamentation is consequently or some taxonomic 

significance. 

5. WF A~ATOMI (See Plate )), 

Gross Astroloba lear anatomy is similar to that ot some 

species of Gasteria and Haworthia• and Poellnitzia rubriflora 

(L.Bol) Uitewaal. Certain anatomical details, notably the shape 

or epidermal cells, and the size and degree ot lignification or 
bundle cap cella are or some taxonomic significance, as will be 

shown. 

In all cases, leaves a comparable distance from the 

shoot apex were examined, Transverse sections cut halt way along 

the length or the lear were used, except in certain cases where 

sections were taken a few millimetres from the apex. 

In transverse section, because of the keel, the leaves 

appear in outline as flattened, slightly curved triangles. 

Epidermis 

The epidermal cells in surface view are isodiametric or 

elongate, depending upon their situation, and five or six sided 

(See Fig. 5C), In longitudinal section, they are seen to be taller 

than broad, with a heavy thickening or cutin••impregnated cellulose 

on the outer part of the radial walls and outer tangential walls, 

• Species examined were G, starneri von Pbell.J R: becker! Sch8nl., 
G. starneri Schanl., and H. margaritifera (L w. 

•• Schultz's solution was used to stain the epidermal cells. 
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which resul~ in a gourd-shaped cell lumen. In some sections the 

demarcation between cutin impregnated thickening and original 

cellulose wall is clear cut , in others there is an infiltration 

or the one by the other. (See Fig. SA) . In most sections , the 

layers in which the thickening was laid down are visible as fine 

strata. 

The outer races or the epidermal cells may be almost 

flat to extremely convex to papillate , and this teature ia or 

taxonomic importance (See Figs. 6 , 7 and 8) . It is best seen in 

epidermal cella trom the lower epidermis or the upper halt or the 

lear . Towards the rgina and keel , the epidermal cella become 

elongated , the cell lumen now re bling a long- necked gourd , and 

the outer faces become t la t ten d . ( See Plate 3 ) • Towards the base 

ot the lear , the thickening or the outer epide 1 cell walls and 

the resultant gourd shaped lumina become less m r kctd . 

The stomata are sunken , (See Fig. 58) , the numerous 

supra-stomatal depressions appearing as minute puncticula over the 

surface or the lear. The epidermal cells surrounding the guard cella 

do not ditfer rrom other epidermal cells and thus are not or the 

na~ure or subsidiary cells (Esau 1960) . In shape , the guard cella 

are or the common crescen~ type , with Yery noticeable rims or wall 

material impregnated with c1.1tin above and below the stomatal aperture . 

(See Figs. 58 and C) . 

Tubercles 

Where ~ubercles occur , when these are only very slightly 

raised , they are tormed by groups or elongated pidermal cella 

with rlat races. When the tubercle is more prominent, however, it 

is formed by a mound or colourless or chlorophyll containing 

parenchyma enclosed by epidermal cella whose outer races are often 

flatter than ~hose adjacent to the tubercle . (See Plate 3) . 

TUbercles generally do not have stomata, and this increases their 

shiny appearance . 

In~ernal anatomy 

lmmediately below the epiderwds is a layer or 

chlorenchyma , the component cells or Which may be round to elongate , 

26. 



Fig. 5. 

!• Diagram of transverse section ot lear of 

the entity robusta ( Rl) x 6i: !. stoma seen 

in pertect section; ~ vascular strands 

with centri-petal xylem; s. chlorenchyma; 

£ central water storage parenchyma. 

!. Section through epidermis showing sunken 

stoma:~ cellulose part or cell wall; 

t outer thickening of cutin impregnated 

cellulose; g cuticle; a and i rims or 

cutin impregnated wall material below and 

above stomatal aperture; k. guard cells. 

~. ~race view or epidermal cells surrounding 

supra stomatal depression !.• !. and t seen 

in optical section, also ~ the neck or 

gourd shaped lumen. 

Q. Spidermal cells with guard cella seen from 

below. B, C and D are also from the entity 

robusta. 

B. Transverse section or vascular strand from -
a lear or the entity congesta (N40). 

!· libre-sclereid from lear or the entity 

smutsiana (R5) • 

7. 
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A. B. 

T.S. Leaf of the entity rugosa showing: A, papillate epidermal 

cells; ~' a section through a tubercle. 

A. B. 

T.S. Leaf of the entity congesta showing: A, epidermal cells of 

keel; B, cells from the lower epidermis. 

T.S. Leaf of the entity robusta showing: A, vascular bundle with 

heavily lignified fibre sclereids of the bundle cap; B, stomata 

from the upper epidermis. 

PLATE 3. 

T.S. Leaf of the enti ty 

s muts i ana s howing cells 

from the lower epidermis. 
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and in some instances , slightly lobed. There may be a few 

smaller , round or oval colourless cells between the chlor nchyma 

and th~ epidermal cells or the margins and keel. 

The vascular strands are arranged in a flattened 

triangle at the junction or the chloren~hyma an the central mass 

ot large colourless water stora parenchyma cella. (See Fi • 5A) . 

Details of xylem and phloem anatomy were not investigated , 

but , like other members of the Liliaceae , the xylem lacks the large 

conspicuous metaxylem vessels typical of the Glumiflorae . To tbe 

outside or the phloem in each strand (See Fig. 5E), is a cap of 

cella ~ich vary in size, but for the most part are of quite a 

large diameter, and longitudinally elongated. These bundle cap 

cells may lignify as fibre- sclereids. The degree of lignification 

will be shown to be or some taxonomic importance and in the text 
I 

these cells are referred to as bundle caR cella rather than fibre­

scler eids. Surroundin the vascular tissue and bundle cap is a 

sheath or cnlorophyll containing parenchyma cells. 

The vascular strands , includir bundle caps, become 

smaller to~rda the leaf margins Where some or the strands may 

lack bundle caps. The largest strands with bundle caps occur on 

the underside or the leaf near the keel. 

In a number of species , the vascular strands including 

bundle caps affect the external character or the leaf in that they 

are seen externally as faint lines extending from the lear apex 

for about a third to a halt ot the lear length, or sometimes for 

t1e entire len th of the lear. In some instances a red pigment is 

associated with these "vein lines". 

The number of vascular strands per unit lear width , the 

size of the bundle caps and degree or lignification or bundle 

cap cells will be shown to be also or taxonomic significance in 

some instances. 

Assessment of Significance or Anatomical Cbaract§ra 

Epidermal Cella 

Examination or the surface of the top halt of leaves 

or entities or Astroloba reveals two types of leaf - those with 

glossy sheen and those with a dull sheen or a matt surface . 



The entities congests, foliolosa and robusta all have 

leaves with a glossy sheen, while the remaining entities have 

leaves with a dull sheen. A reason ~ or this i s found on 

examination of the epidermal cella i n lon ~ tudinal section. 

In the leaves wi~ a cssy surface, t h o ter surface or tbe 

epidermal cells re flush with on another, or only very ali r. tly 

convex. In the tt leaves, the outer -urfaces or the epidermal 

cells are ~ rkedly convex. lar~ n ber of transverse sections 

ot leaves was examined and in all instances th i a was found to be 

the case , although it was not very marked in certain members of 

the entity smutsiana, (See Fig . ?C), but the leaves of these 

specimens still had a dull, not a glossy sheen. 

Entities 

bullulata 

hallii 

smutsiana 

spiralis 

herrei 

_rugosa 

foliolosa 

congests 

robusta 

Table 7. 

Populations examined 

Matjiesfontein R2. 

Koup R26; Rietvlei R4S. 

Ladiesmith/Barrydale R) and 5. 

Oudtshoorn R7; Calitzdorp R47; 
Ladisaitn/Barrydale R6. 

Hoekplaas Rl6; Prince Albert R46. 

Montagu Rl7, 22. 

waterford RlO; Steytlerville Rl4 . 

Cradock R)2; Adelaide R)8 and 39; 
Dikkop Vlakte R40. 

Klaarstroom R27; ~lspoort R28; 
Miller R8; Steytlervllle Rl5; 
MOlteno pasa (leg. Hall). 

Population samples ot Aatroloba in which lear 
anatomy was investigated. 

It can be seen in Figures 6, 7 n · 8 , that size and 

degree of development of the cutiniaed part of the cell wall 

varies considerably. In two sections of epidermal cells from 

leaves or a plant ot the entity congesta (Fig. 6A. 1 , 2) , the 

cutinised par~ or the wall had a thin outer layer Which stained 

up a much darker colour. 

In the entity rugosa, the concave outer wall of the 

epidermal cells is in some instances papillate (See Fig. 8A). 
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A.l. 2. 

- - __ .,.---
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T . 

4. 5. 6. 

B.l. 2. 

5. 

C.l. 2. 

4. 5. 6. 

Fig.6. Cells of lower epidermis from top half of leaf seen in 
longitudinal section. Epidermal cells shown of: ! the entity 
congesta; ~ the entity robusta; Q the entity foliolosa. 
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D. l . 2 . 

Fig . 7. Cells of lower epidermis from top half of leaf seen in longi­
tudinal section . Epidermal cells shown of : A the entity herrei; 
~ the entity spiralis; Q the entity smutsiana; ~ putative hybrid, 
between members of the entities smutsiana and rugosa . 
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Fig.8. Cells of lower epidermis from top half of leaf seen in longi­
tudinal section. Epidermal cells shown of: ! rugosa; ~ hallii; 
Q bullulata; ~ Astroworthia X bicarinata ~ Haworthia margaritifera. 



1 ; will be seen, the entitie congests, robusta n' foliolosa 

peria~th and inflorescence characters in common as well, 

an it i• ~elt that the glo sy sheen to the lear surfaces and 

the nature of the epider :ta l cells 2re of significance in 

rec1deri them di stinct from othe~ e b rs of the enus . 

Bundle Cap Cells 

The de r ee of li ~n·rication or bundle cap cells wa 

found to vary in the different entities. Transverse sections 

of th leaf were cut a short diseance from the apex. · 1is 

distance depended uoon the length or the leaf s i shown in 

ble 8. 

Lear Length 

Dis tance in mm. from 
apex t which section 

s cut. 

2 2.5 

5 

Bundle 

3 ).5 

6 7 8 9 

Cae Cell§ 
Inti tie a No. leavee All Partly All un-

epmined li&if&!d -- u · • ligities& limified ... 

bullulata 20 - 20 

hallii 20 20 

smutsiana 20 20 

spiralis 20 20 

herrei 20 20 

rggosa 2 J 20 

foliolosa 10 5 5 

congesta 30 22 8 

robusta 30 30 

Table 8. Variation in de~ee of li jn1 ication .of bundle 
cape cells s1 .cified istance from the leaf apex, 
(for all bundle caps). 

10 

It was found in the entities hallii, srnutsiana, spiralis, 

herrei and aspera that at tnis level in the lea~ 11 the bundle 

cap cells were lignified. In the entity bullulata norte of them 

were, ~nd in the entities foliolosa, congests and robusta, some 

specimens ~ d completely unlignitied bundle cap cells, in others 

the degree of lignifi cation varied. 

In leaves where the bundle cap cells are incompletely 

lignified at the apex, it is found that at the base of the leaf 
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all bundle cap cells are li nified. The size of the bundle cap 

itself varies but this is 10t of prime importance. 

It is of some interest that leaves with limified 

bundle caps often dry with these strands forming a series or 
ridges. This is sometimes of use when .dealing with herbarium 

aterial. Dry ridged leaves are fou~d in the entities hallii, 

herrei and aspera nd sometimes in smytsiana and robu§ta. 

It was hoped that this c 1 racter and bundle cap size 

would help to distinguish the entity smutsiana from the entity 

spiralia when they are not in flower, as, although the leaves 

or the latter are often narrower, it is difficult to disti ~uish 

between the two when only vegetative material is available. 

A small sample or leaves of the entities herrei, 

spiralia and smutsiana were sectioned one third or the length from 

e apex. The area or the large t bundle cap in the ventral part 

of the leaf wa ro~ ~hly estimated i n micrometre eyepiece units, 

d h shortest distance of thi bundle from th_ lower epidermis 

was also measured. 

The entity herrei was found to have the most and the 

largest bundle caps, which are also closest to the lower epidermis 

and this accounts for the appearance of the bundle cap lines as 

very fine ridges in many of the leaves. The difference between 

the entities sprialis and smutsiana howev er, is slight. 

This is sh own in a scatter diagram (See Fig. 9). 

Summarx 

us, from the texture of the lear surface and the 

1ape of the walls of the outer epidermal cells, the entities 

congests, foliolosa an robusta tend to be separated from the rest. 

The entities hallii and bullulata with characteristic 

eledmargiriate apices in common, are further se rated from one 

nother on the grounds or bundle cap cells li ~ified at the lear 

apices of the former, as opposed to unli nified bundle cap cells 

at the lear pices or the latter. 

The size of the bundle caps and their proximity to the 

lower epidermics tend to separate the entity herrei from the entity 

spiralis, althou , both have in common an inflated perianth tube • 
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In concl~sion the3, o 1 tions of the various e1tities 

ca be recognised o~ a su c tion of their veg tative characters. 

or these . however t only the shape of the lear apex, the presence 

or absence of tubercles , and the nature of the outer wall or the 

epiaermal cells as arrecti t texture or the lear , are of major 

taxonomic iaportance. 

B. INFLORESCENCE AND FLORAL CHARACTERS 

1 . INFLOR8SCENCE MORPHOLOGY 

In 11 species of Astroloba , the inflorescence is 

racemose with s ortly pedicellate flowers . Each flower arises 

in the axil or a small bract and there are usually a few 

sterile" or empty bracts on the peduncle below the raceme . 

Sometimes lateral racemes or unexpanded· inflorescence buds are to 

be found in the axils of these bracts . 

The peduncle is usually of the same length as, or 

sli htly longer than the raceme, a d while there is some variation 

in this measurement among different entities, it is not always a 

r liable taxonomic character, beca~se growth in length may be 

i nfluenced by external conditions. Furthe~ specimens are often 

collected when rae e s o fully expanded. 

The base of the ped ~cle is flat ~ened, owing to ita 

origin in the axil of one of a number of crowded leaves. This 

flattened portion extends for bout a centimetre and is expanded 

ei,her side into a thin wi of tissue with a width of 1 to 2 mm. 

nd margin 1: · ch may be smooth, wav , sli htly serrated or 

crenellated , within the same entity . In the closely related 

monospecific genus, Poellni tzia, t .1is wi ~ is, however, rather 

distinctive . 

Bract characters, 

Sterile and fertile bracts are deltoid in shape , that is , 

widest at t base , and brano~s with one to several central veins. 

Acropetally, these midrib veins decrease in thickness and nUmber , 

so that at the apices of most inflorescences, the bracts become 

1 t lery nd are thickened with chlorophyllo~s tiss~e about the 

midrib. Ih one instance • s will be shown , the number of midrib 

veins in the bracts is of some significance . 
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Bract length is a character which shows some variation 

in the different entities , and , as will be sho , is of some · 

importance . 

Pedicel length 

Pedi cel length generally ·decreased acropetally , b t 

few cases wer seen in which pedicels some way from the base of 

the raceme were longer th , those belo t them , or the pedicel 

second from the base was longer than the basal one . ith the 

development of fruit there i n increase in pedicel thickness 

which may or may not be accw 1i ~ by an increase in length • 

Pedicel length too , will be shown to be or some -i tftcance . 

In moat instances the lowest flowers open in acropetal 

· ~cce ~~. on, but sometimes those from higher up are the first to 

do so. The successive openin_ or the flowers takes place one or 

two flowers at a time . 

Measurements of inflorescence h r cters were made to 

itclude the following:-

!) Length of peduncle and length of flower bearing 

part, here termed " ceme". 

ii) The number or "sterile" bracts below the raceme 

was noted , and this included those subtend1 

axillary buds. 

iii) Humber of side branches or undeveloped buds found 

in axils or "sterile" bracts below raceme . 

iv) Peduncle width at widest part of base and immediately 

below the raceme, where it is still slightly oval 

in section. In bo instances , the wider diameter 

was measured. In the case of branched inflorescences 

this latter me surem ~t s taken below the raceme 

terminating the ma in tem. 

v) Dimensions of lowest "sterile" and "fertile" bracts. 

These included length , basal width and sometimes 

middle width . On a aingle inflorescence, there was 

little difference in these measurements amongst the 

lowest fertile bracts an so. where the lol st one 

wa d ge , measurements were made or the one 

immediately above it. 
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vi) The lengths or the lowest pedicel or the one 

immediately above it, and one from the middle or 

the raceme, when it was fully expanded and 

flowering, were measured. In the case or 

fruiting racemes, the length or the lowest 

pedicel was noted. Sometimes it was possible 

to record the length or a lowest fruiting pedicel 

and a flowering pedicel from the middle ot the 

same raceme. 

Measurements or herbarium specimens are also given in the appendix, 

but consideration was given to the fact that in some instances 

these were no longer reliabl' due to shrinkage through drying, and 

where this was so, they were excluded in the assessment of the 

characters or the different groupe. 

Measurements or peduncle width and pedicel length 

were made with a vernier gauge, and those o£ bracts with a 

micrometer eyepiece. 

Nymerical assessment o£ inflorescence characters 

(See Appendix Table 3) 

Degree of branching o£ inflorescence (See Table 9) 

40. 

Entity Individuals with one or 
more branches to 
inflorescence. 

Individuals with un­
expanded infl. buds in 
the axile or sterile 
bract;e. 

Total number 
individuals. 

bullulata 0 

hallii 1 

emutaiana 0 

epiralis 1 

herrei 0 

rugosa 0 

£oliolosa 5 

congesta 22 

robust& 0 

2 

11 

2 

4 

0 

0 

2 

28 

7 

Table 9. VARIATION IN DEGREE OF BRANCHING OF INFLORESCENCE 
IN GEl US AS A 1 OLE. 
(Herbarium specimens included). 

14 

35 

45 

45 

22 

68 

69 

69 

97 



In most cases the inflorescence is unbranched. A very 

notable exception is the entity congesta which has a large number 

of individuals with branched inflorescences or unexpanded axillary 

raceme buds in the axile of the sterile bracts. A fair number 

ot such buds are also found in the entity hallii. 

Length of peduncle and raceme (See Table 10) 

In all cases there is considerable overlap ot these 

measurements in the different entities. The shortest peduncles 

are found in the entity robusta, (majority range 5 - 15 em.) 

which also tends to have the largest number or individuals with 

racemes under 10 em. in length. 

The entity with the longest pedunclesis spiralis 

(majority range 20 -35cm.~ich also has the longest racemes, 

together with bullulata and hallii. 

Peduncle width (See Table 10) 

There is an overlap of. this measurement between the 

different entities. The widest peduncle base is round in the 

entity robusta (majority range 0.45 -a. 75 em.) and in the entities 

bullulata, hallii and herrei, all of which have a majority range 

of 0~45 - 0.60 em. The entity rugosa has the narrowest peduncle 

base with a majority range or 0.15 - 0.30 em. Measurements for 

the other entities are intermediate. 

The width of the peduncle below the raceme is greatest 

in the entity robust&, where the majority range is O.JO - 0.45 em. 

For the other entities with the exception of the entity hallii, 

where it is 0.15- 0.45 em., the majority range is 0.15- 0.30 em. 

Number of sterile bracts. (See Table llA). 

The number or sterile bracts below the raceme is quite 

variable. The entities with the least number ot sterile bracts 

are herrei and rugosa, which have the majority or individuals 

with 1 - 4 bracts. The other entities have the majority or 

individuals with 2 - 6 bracts. 

Length ot lowest sterile bract (See Table llA). 

The range of variation ot this measurement is wide in 

most entities, and again there is overlap between the di£ferent 

entities. The longest sterile bracts are found in the entity 

41. 
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Total no. Range actual 
Entity. Class range of measurements. indiv. measurements. 

PEDUNCLE LENGTH. Class Interval ,2.0 em. 
5 10 15 20 25 30 35 40 em. 

Bullulata 2 ? 1 3 13 14 - 30 
..,1111 2 4 11 ? 8 5 3? 8 - 32 

Smutsiana 3 11 14 6 4 38 8- 29 
Spiral is 5 12 16 10 5 48 16 - 39 
Herrei 1 1 9 8 2 21 10 - 30 
Rugosa 1 7 9 24 11 4 1 66 10 - 43 
Foliolosa 3 24 30 11 1 69 9 - 28 
Congesta 2 6 26 26 12 1 - ?3 6 - 31 
Robusta 2 34 44 15 2 9? 5 - 21 

RACEME LENGTH. 

Bullulata 4 1 4 4 13 11 - 29 
Hallii 1 ? 14 12 1 2 3? 8 - 32 
Smutsiana 6 15 14 2 - - 3? 8-. 25 
Spiralis 3 15 10 15 2 1 48 8 - 36 
Herrei 5 4 3 2 14 13 - 28 
Rugosa 1 14 19 11 1 2 48 5 - 27 
J'o11o1osa 6 26 16 1 49 6 - 24 
Congest a 2 31 2? 7 6? 8 - 25 
Robusta 1 29 45 14 4 2 1 96 6 - 33 

WIDTH OF PEDUNCLE BASE. Class Interval 0.1,2 em. 
0.15 0.3(> 0.45 0.60 0.75 0.90 1.05 

Bullulata 1 8 1 10 0.44 - 0.80 
Hal1ii 4 22 ? 3 36 0-39 - 0.90 
Smutsiana 15 22 3? 0.22 - 0.42 
Spiral is 6 19 5 30 0.26 - 0.56 
Herre! 4 12 16 0.40 - 0.60 
Rugosa 37 18 55 0.22 - 0.40 
Polio1osa ? 43 5 55 0.26 - 0.50 
Congest a 22 29 11 2 55 0.32 - o.8o 
Robusta 1 22 29 8 5 4 69 0.42 - 1.10 

PEDUNCLE WIDTH BELOW RACEME. 

Bullulata . ? 2 9 0.24 - 0.32 
Hallii 18 16 34 0.1? - 0.44 
Smutsiana 6 33 39 0.11 - 0.2? 
Spiral is 5 25 30 0.14 - 0.25 
Herrei 1? 1 18 0.20 - 0.32 
Rugosa 6 49 55 0.14 - 0.28 
J'olloloaa 2 54 1 5? 0.15 - 0.35 
Congest a 4? 16 63 0.20 -o.40 
Robust a 14 38 19 ? ?8 0.28 - C.?3 

Table 10 VARIATION IN DIMENSIONS OF PEDUNCLE AND RACEME IN 

GENUS AS A WHOLE (HERBARIUM MATERIAL INCLUDED.) 



43. 

Total no. Range actual 
EntitJ" Class range ot measurements. indiv. :measurement I 

NUMBER OF STERILE BRACTS. Class Interval 2 bracts. 
2 4 6 8 10 12 em. 

Bullulata 5 6 3 14 3-? 
Hallii ? 17 ? 3 1 35 3 - 14 
Smutaiana 1 12 20 5 1 39 2 - 10 
Spiral is 15 23 ? 45 3- 8 
Herrei 9 12 1 22 1 - 6 
Rugosa 19 49 2 70 1 - 6 
1'olio1osa l 26 32 8 1 68 1 - 10 
Congesta 20 28 22 3 73 l - 8 
Robusta 9 49 32 8 1 99 l - 10 

LENGTH LOlJEST STERILE BRACT. Class Interval 0.20 em. 
0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Bullulata 8 6 14 0.42 - 0.73 
Ballii 9 21 3 33 0.43 - 0.93 
Smutsiana - 13 1? 5 1 36 0.42 - 1.05 
Spiralia 2 15 15 4 3 39 0.52 - lo40 
Herrei 8 12 ' 23 0.'70 - 1.10 
Rugosa 11 20 6 37 o.40 - o.ao 
J'oliolosa 4 32 23 6 2 6? 0.56 - 1.30 
Congesta 9 22 3 1 35 0.70 - 1.27 
Robusta 4 11 28 25 17 6 .q. 1 96 0~?5 - 2.15 

LENGTH LOWST FERTILE BRACT. Class Interval 0.20 em. 

Bullulata 8 7 15 0.35 - 0.53 
Ballii 11 23 ~ 0.30 - 0.54 
Smutsiana 20 15 35 0.30 - 0.60 
Spiralis 3 25 12 1 41 0.32 - 0.86 
Herrei 4 21 4 1 0.68 - 0.10 
Rugosa 52 14 66 0.23 - 0.50 
Folio1osa 2 41 34 4 81 0.40 - 0.90 
Congest a - 10 32 8 50 0.45 - 0.95 
Robusta 2 20 30 36 7 1 96 0.43 - 1.50 

Table llA VARIATION IN DIMENSIONS OF INFLORESCENCE BRACTS 

IB Gmus AS A. WHOLE (HERBARIUM MATERIAL INCLUDED) 



ropust& , (majority range 1. 0- 1. 6 em), the shortest in the entity 

rugosa, (majority range 0. 2 - 0. 6 em) . In the other entities the 

basal sterile bracts are intermediate in length, with varying 

majority ranges , as can be seen from the table . 

Length ot lowest fertile bract (See Table llA) 

This is somewhat shorter than the lowest sterile bract , 

and tends to vary in length with it. 

Basal width of sterile bracts (See Table 118) 

Sterile bracts with the widest bases are found in the 

entities congeal(! and robusta , both with a majority range or 
0. ~5 - 0. 60 em. The entities bullulata, smutsiana , spiralis and 

rugosa have sterile bracts with the narrowest bases (majority range 

0. 15 - 0 . )0 em) and the remaining entities have the majority or 

individuals with intermediate measurements. 

Basal width ot fertile bracts (See Table llB} 

This measurement tends to be slightly less than that 

for the sterile bracts. Fertile bracts with the widest bases are 

again round in the entity robusta (majority range 0.)0 - 0.60 em) 

and in the entity congesya (0.)0 - 0. 45 em} . With the exception 

44. 

ot the entity herrei which has a majority range or 0.15- 0.45 em., the 

remaining entities have most fertile bracts 0. 15 - 0. )0 em. wide at 

the base . 

MJddle Width of lowest at§rile and fertile bracts (See Table 118) 

The lowest fertile bracts are, on the whole, narrower 

than the lowest sterile bracts , but the pattern or variation tends 

to be the same in both types of bracts. The entities robus\@ 

(majority range 0.2 - O. ) em) and congesta (majority range 0. 1 -

0.) em) have the broadest bracts, while the most tapering bracts 

are found in the entities smytsiana and spiralis, both with a 

majority range or leas than 0.1 em. 

Pedicel length (See Tables 12A and B) 

The entities with the longest basal flowering pedicela 

are herr!i , with a majority range or 0.4 - 0.8 em, and bullulata , 

hallii and rugosa all with a majority range ~r 0. 4 - 0.6 em. 

The shortest basal flowering pedicels are found in the entities 



45. 

ot no. tu 
EntiQ'. Ind1 v. measurements. 

JU~ \oiiDTll QF LOWES'l &rERILE BRAC!r: Class Int!!£Yal 0.12 Q!!a 
0.15 .3() o. 5 • 1.05 1.20 em • 

- 7 2 - - - - - 9 - 18 3 2 - 33 
1 31 - - -- I 11 4 - -' 2 - - ~ 

29 5 68 - - 9 17 8 - - ,_. 
2 11 1 1 95 

BASAL WIDTH OF LOWES'! FERTILE BRACT. Class Interyal 0.15 ca. 

- 10 - - - 10 • 
31 2 - 33 • 

1 32 1 - 38 • 
3 37 1 - 41 ·35 - 10 19 2 - - - 31 - .so - 31 ~ "- - .3() 

62 15 - 0 . 18 - 0. 45 - 3 11-2 4 - - 49 . 28 - ,.58 - l 33 9 13 l - - 97 0 . 30 - o.ao 

MIDDLE WIDTH OF LOY.ES'f Sft1RILE BRA~. Clas Interval Q•lQ em • 

0.10 • 20 o. .11-0 

2 5 2 - 9 - .23 .- 15 - 23 - 0 .. 22 - • 
2 12 - - 36 0.05 - 0. 15 
27 - - - 35 0 . 05 - 0 .15 

16 2 - 22 - 0 . 30 
7 1 , 1 - - - 25 - .23 

14 41 9 - - 64 - .36 
11 12 3 - .48 - 21 49 2 4 1 5 - 0 . 52 

!fiDDLE WID'lH OF LOWES! nRfiLE BRACT. Class Interra]. 0.10 ~· 

3 
16 
30 
39 
5 

16 
34 

Robusta 

Table llB V l 

G 

6 
7 
5 
1 
24 

15 
41 
23 
27 

--l -2 - -1 -18 
58 12 

DD 

- - .16 - 23 ? - 0.14 
5 7 - 0.13 - o. - 0 .23 
~ 8- .24 - n o. 7 - 0 . 17 - ?6 o. - 0.22 - - 45 . 1 - o.110 - 97 o. - 0.40 

.&.AI ... ........,C CE BRAC~ IN 

MATERIAL DiCLUDED.) 



Entiqr. Class range of measurements. 
~otal no. Range actual 

indiy. measurements. 

LO\IEST PLOWERING PEDICEL IN FIELD SFEOIMEBS • 

0 .6 • a 1.0 em. 

Blll.lulata 1 8 - 9 0.37 - 0.53 

Balli! - 7 20 6 33 0.35 - 0.75 

S.Utaiana 3 31 3 - 37 0.14 - 0.48 

Spiralia 4 11 2 2 - 19 o.17 - o.eo 
Herrei - 2 6 6 2 - 16 0.25 - 0.95 
Rugoaa 9 26 15 2 - 52 .3()- .• 90 

Po11olosa 23 22 - 45 r .og- .38 

Congest&. 16 15 - - - 31 0.07 - 0.40 

Robusta 62 - - - 62 o. 0- 0.18 

MIDDLE :FLOWERDlG PEDICEL IN FIELD SPECI1'1linS. 

Bullulata 5 4 - - - 9 0.30 - 0.47 

Ball11 21 12 - - 33 0.28 - 0.59 

Smutaiana 11 21 1 - - 39 0.09 - 0.60 

Spiral is 21 10 1 - - - 32 o.os - o.43 
Berrei - 2 8 4 - 14 0.23 - 0.70 

Rap sa - 21 20 .... 1 46 0.28 - 0.92 

Po11oloaa 45 8 - 5:5 0.08 - 0.32 

Conge eta 37 4 - - 41 0.06- 0.28 

Robu.ata 67 - - - 67 o.oo - 0.07 

BASAL PRUITiliG PEDICEL Ill FIELD SPECIMENS. 

Bull.ulata - 2 - - 2 0.39 - 0.42 

Bal111 - - 4 - 4 0.41 - 0.53 

Smutaiana 10 1 - - - 11 0.24 - 0.43 

Spiral1a 3 l'l. 2 1 17 0.17 - 0.82 

Herrei - 1 2.00 

Rugosa 2 1 3 ·52 - 0.89 
Poliol.oa 2 15 - - 17 0.14 - ·38 
Oongeat;a 19 23 - 42 .06- .,a 
Robusta 35 - - 35 o.o2 - o.15 

Claaa Interyal 0. 2 em. 
Table l2A v I IN PEDICEL L G G .1 WOLE. 



tolio).osa nd cong§ta, both with a majority range or v.2 - .4 em, 

nd ro)N§1(! i tb a me jori ty z-&nge ot < • 2 em. 

Pedicel8 become shorter cropetally and the entities 

' the longest pedicele trom the middle or the raceme are a in 

herrel (majority range 0.4 - .6 em) a b\&llulat;! and rggosa, 

both with a majority range of 0.2 - 0.6 em. The ahorte t pedicels 

trom the middle or the raceme, which are < 0.2 em in length are 

round in the jor'ty o£ indiYiduala Of the entities spiralis, 

toliolosa, ;gn~est@ and robustp. 

Unfortunately the samples or tru1t1 pedicela are 

small, ~t tb~ variation pattern doe not differ much from that 

of the lowest tloweri pedicel. 

The table showing range or variation i dried and 

herbarium material tallies with that ror fresh material. or 
interest is tbe Yery wide rar ~ or length of pedicel fOWld in 

tlowerin ' and trtti ting terial or the enti tr herrei - troua 

v.25 - 200 em. 

Summerx 

In conclusion it can be seen that in all cases there 

1 . an overlap or the ran s or measurements or the various 

inflorescence parts for the different entities. Inflorescence 

characters cannot thus be considered to be of primary taxon0111ic 

iaportance. However, in a number or instances, the IDBjority 

ranges do differ, and accordingly, certain inflorescence 

cbaract rtstics are discernable. 

14ng slender Wlbrancbed peduncles • long pedicela and 

small bracts te to characterise the entity rugo88 , while long 

stout unbranched peduncles, medi sized to large brae . and 

very long pedicels are typical of the entity htrrti• 

Very abort pedicel& tend to distinguish the entities 

(oliolo§!, ;ongesta nd robu1t:@ from the rest, lending support 

to the s~ggestion that ~ese three entities be regarded a a 

distinct group becauae ot their glossy sheen leavee. Congest@ 

na robusya further diatin isbed from the other entities by 

the hi percentage or branched i florescence. n the former, 

by short ped~ncle with wide ses nd o. bracts in the 

latter. 
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Entit7. 

Bullulata 
Ha111i 
Spiral1a 
Berre1 

0 
1101 

Oongeata 
Robusta 

Bul1ulata 
Spiral. is 

~ 

~=oaa Congest a 
0 

Spiralla 
Berrd 

Clasa • 

o.2 0.4 0.6 0.8 1.0 

W\IEST FLOWERING PEDICEL IN HERBARIUl"1 SPECiflmfS. 

- ' 1 - - 4 
1 - - - 1 

1 9 1 - 11 
1 1 2 

1 3 6 2 - 12 
9 5 - - 14 
7 - 7 

12 - - - 12 

l'IIDDLE P'U>WERING PEDICEL IN HERBAlUUM SFECil"'mS. 

- 3 - - - ' ' 9 - 12 - 1 - 2 1 8 
2 9 1 - 12 
8 -7 7 

12 - - 12 

BASAL FRUITING PEDICEL IN HERBARIUM SPECIMENS. 

4 - - 4 - 1 1 - 2 - 2 
1 - - - 1 
1 1 
1 - 1 

48. 

em. 

0.30 - 0.45 .,, 
0.20 - .42 
o. - 1.68 
0.20 - 0.?4 
o.o - ·29 
0 .14 - 0.18 
o. - .o 

0.23 - 0.33 
o.1o - o·~ 
0.39 - 1.10 
0.18- -.58 

.0? - .20 
0.07 - 0.15 

.00 - .04 

0.30 - 0.39 
0.83 
0.53 

.20 
0.15 - o.,, 
0 .02 - 0 .10 

Tali! l2B VARIATION IN FEDIOEL LENGTH IN GENUS AS A WHOLE. Contd. 

2. FLOHAL MORPHOLOGY 

In Aatroloba a t related genus Haworthta Duv-a 1, the six 

t ls or the peria t are loosely fa to f orm tube, usually 

about a centimetre long nd itb a mean iameter ot abo\lt 3 • 

expanded tree apical parts of tepal , here reterred to as 

Jegee, vary in lengtb trom l to 3 • i n Aatroloba a ) to 5 mm. 

in worthia. 1 inner tepal i in e POsterior position. 

In Haworthia, the lobes in addition to i on than 

in troloba' open in such tba t the' t::tree anter or lobes are 

s ly \lP curved, re u ti\g in secondarily sygoaorpbic,• 

bilabiate lo fer. ( e te 4). 1is feature is not strongly 

rked in so!Ue apecle uch as H. margaritifera ( L.) Haw nd 

H. albicaos Haw. 

In t 0 0 • 
o re 1 , al o 

.. o n rra 

t 

nt o the lobe is 

t ior o r lobe 

• l'he term " ~gaaorphy" implies a morpholo ical syaaetry in the 
flower while "secondary ~ o hy" covers the situation in ieh 
there i an apparent lack or radial symmetry due to groupi or 
floral part , themselves perfectly symmetrical, in the open l o · • 

• 



nds to be o t-curved through an angle greater than that formed 

by two outer lateral lobes. (See Plate 4) . The inner lobes 

ten not to open out as much as the outer ones and they are often 

somewhat hooded . The inner posterior lobe generally opens out 

mor than the remaining inner lobes. 
v<Jn Poellnitz 

In Poellnitzi~, the ird and mono-specific genua 

associated with this group or the Aloinae, the perianth tube ia 

lo er and bri ht orange-red in colour with connate yellow lobes, 

the aide margins ot which are revolute. The placing of 

P, rybri!lora (L. Bol. ) Uitew. in a separate genua on account or 

its unusual perianth is quite justified, 

The colours or Astroloba flowers are indistinct , 

generally pale colours, difficult to describe - beige, olive 

green , pea green , laucoue green , yellow, sulphur yellow, cream 

and white . In c~ltivation under glass at Kirstenboach, the 

perianth colours may become sli tly paler , but on the whole do 

not differ very much trom colours observed in the field , 

Perianth characters do indicate certain trends in the 

genus, and the most obvious character is that which disti shes 

the entities herrei and spiralia from the other entities. Each 

tepal has a midrib of three central veins which converge to form 

an inverted V in the lobes, and the tissues surrounding these 

veins is pigmented. In the outer tepals, on either side of the 

midrib, there is an inflation of loosely packed parenchyma ti ue, 

which may be white or faintly pi ted, the colouring becoming 

more intense towards the base or the tube. Save for the entities 

§Ptrali§ and her~ei, this inflation is slight, (See Fi , 10), 

In these two, however, it is consider able {See Pig. 11) . They 

may further be distinguished by the fact that in the entity 

herrei this inflation is generally smooth or undulati g in 

appearance, while in the entity spiralia it tends to be transversely 

ragoae . This will be discussed in more detail later. 

Numtrical Analysis of Perianth Characters in the Genus as a whole. 

The measurements of perianth characters or individual 

populations are given in the Appendix Table - · hether the flowers 
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Fig. 10 ! Diagram of transverse section of perianth of the 
entity rugosa (Rl7) X 30: ~ spongy parenchyma causing very 
slight inflation on either side of midrib in outer tepal, 
b midrib composed of three vascular strands, extent of 
pigmented tissue shown by stippling; B section through 
epidermis of perianth of same specimen showing stoma, 
labelling as for Fig.4.B; Q transverse section of vascular 
bundle from midrib of tepal; note thin walled cells of bundle 
cap. 
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Fig.ll. ! Diagram of transverse section of perianth of the enti~y 

spiralis (R61) X 30: ~ inflation Qf spongy parenchyma; 

B detail of part of section through ~· 
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sured from inflorescences growing in the field or from 

inflorescences which developed under cultivatior is indicated in 

table. 

Perianth lobes. These are dealt wit:Jl first. In colour, the) 

r y llo ' le or whitish, in the open flower; the v or the 

vein endings usually itn the same pigmentation as the midribs 

of the outer tepals. Apices of unopened buds re a deep salmon 

pin • The margins or the lobes are generally somewhat ra d or 

serrated, this · being on the whole more marked in the inner lobes. 

surements ot the length and width of inner nd outer lobes wer 

made using a micrometer eyepiece. The width or a lobe was measured 

halt way alon~ its length. 

Dimensions of individual lobes vary slightly as is shown 

in ble 13 below. 

Entity lobe length in em. Lobe width in em. 

B C u F A I) 

52. 

F 

robusta (R 43) • 23 .28 • 30 

• 30 • 30 .28 

.28 .30 .30 

smutsiana (R62a) .18 .15 .15 

ha1lii ( R 54) 

.14 .1) .13 

.15 .16 .15 

.19 .17 .17 

.17 .16 .15 

.20 .20 .20 

.32 

.37 

.33 

.15 

.15 

.15 

.18 

.18 

,2 

.32 

.37 

.32 

.15 

.15 

.15 

.19 

.17 

.20 

.31 .30 .20 

.36 .30 .)0 

.32 .19 .20 

.14 .10 .13 

.15 .10 .12 

.15 .12 .13 

.18 .12 .13 

.18 .10 .1) 

.20 .15 .1 

c 

.20 

.28 

.20 

.14 

.13 

.14 

.15 

.13 

.16 

.30 .31 .30 

. 40 .40 .40 

.30 .)2 .)0 

• 5 .15 .15 

.15 .15 .14 

.14 .15 .1) 

.17 .18 .18 

.18 .17 .18 

.18 .20 .18 

Table 13 showing variation in length and width 

or individual lobes taken at random from original 

measurements. The lobes are lettered as shown in 

the adjacent diagram. 

These measurements are somewhat approxima 

E 

~ 

~~ )· 
~ 

A 

in view of 

the tact that it is difficult to determine the exact extent or the 

length or a lobe. In the Table 4 of the ppendix, the mean of the 

me surements for ch whorl are ven and i is these which are uaed 



in the analyses below. 

64ngth of Perianth lobes (See Table 14) 

There is little difference in length between the inner 

nd outer perianth lobes ro holt the genus. 

Entities with the lon at outer lobes are herrei 

( jori ty range 2. 0 - 3. 0 mm) nd robusta ( . o · •y ra P' 1. 5 

). mm), while the shortest lobes are round i the entities 

smgtsiana and SRirali§, both with a jority range or 1.0- 1.5 mm. 

The other entities have the majority or plants with outer lobes or 

intermediate length. 

A similar pattern of variation is.found for the length 

or the inner lobes. However it is of interest to note that about 

a third or the i ividuals or the entities foliolosa and congest& 

have inner perianth lobes 2.0- 2.5 long, while for the entity 

rob~st§ the majority range is 2.5 - 3. ~~. 

Width of perianth lobes (~e fable ~) 

In general, the inner perianth lobes · re wider than the 

outer ones. 

The broadest outer perianth l~bes re ound n the 

entity herrei 1 wit majority range of 1.5 - 2.5 , nd th entities 

scongesta, fol~o!e@ and robusta, all w1 th 1. 5 - 2. 00 mm a the 

majority range. The other entities have narrower lobes, the majority 

range in each case being 1.0 - 1.5 • 

The broadest inner peria th lob.s ar fo·~d in the 

entities robust& (major·ty range 2.5- ). mm), herrei nd congesY@, 

(both with a majority range or 2.0 - ).0 ) foliolosa, i h 

jority range of 2.0 - 2.5 mm. narrowest ri nth lobes are 

found in the entities smutsiana and spirelis, both with 

range or 1.0- 1.5 • 

jority 

Thus in dimensions or perianth lobe ' herrei, an entity 

with an inflated perianth stands a rt with robusta, an entity with 

a smooth perianth, in having the longest n broadest lobes in the 

genus. The entities foliolosa and congests, are disting~shed from 

the remaining ~ bers or the genua by the possession or wider.~ not 

longer lobes. 

5). 
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Total no. Range actual 
Enti~. Class range or measurements. indiv. measurements. 

1 . 0 1.5 2.0 2.5 3.0 3-5 mm. 

LENGTH OF OUTER PERIANTH LOBES. 

Bul1alata 2 7 9 1.5 - 1.9 
Ra11i1 3 22 1 26 1.4 - 2.1 
Smutsiana 30 4 ~ 1.2 - 1.8 
Rugosa 12 · 12 ... 24 1.4 - 1.8 
Herrei 2 5 4 11 1.8 - 3.0 
Spiralia 15 5 20 1.4 - 1.9 
Oongeata - 22 8 1 31 1.6 - 2.8 
Iro1io1osa 3 32 1 36 1.4 - 2.3 
Robusta 7 7 10 24 1.7 - 3.0 

LENGTH OF INNER PERIANTH LOBES. 

Bu11ulata 1 8 9 1.4 - 2.0 
Hallii 4 20 2 26 1.5 + 2.2 
Smutsiana 2 27 5 34 
Rugosa 13 11 24 1.4 - 1.8 
Herrei - 2 4 4 1 11 1.6 - 3-2 
Spiral is 16 4 20 . 1.2 - 1.9 
Congesta 18 10 3 31 1.8 - 2.8 
Iro1ioloaa 1 24 10 1 36 1.4 - 2.7 
Robusta 5. 12 4 3 24 2.3 - 4.0 

WIDTH OF OUTER PERIANTH LOBES. 

Bu11ulata 7 2 9 1.3 - 1.8 
Hal111 16 9 1 26 1.2 - 2.1 
Smutsiana 6 24 4 34 1.0 - 1.9 
Rugosa 22 2 24 1.2 - 1.7 
Herrei 1 5 4 1 11 1.5 - 3.0 
Spiralis 2 17 1 20 1.0 - 1.6 
Congest a 1 28 2 31 1.5 - 2.2 
lro11o1osa 12 24 36 1.2 - 2.0 
Robusta 9 2 3 

WIDTH OF INNER PERIANTH LOBES. 

Bullu1ata 9 9 1.6 - 2.0 
Ha1111 18 8 26 1.6 - 2.5 
Smutsiana 20 14 34 1.2 - 1.9 
Rugosa 2 22 24 1.5 - 2.0 
Herrei 1 5 5 11 2.0 - 3.0 
Spiral is 12 8 20 1.3 - 2.0 
Congesta 1 1? 12 1 31 2.0 - 3.2 
Fo11o1oaa 1 4 22 8 1 36 1.5 - 3.5 
Robust a 3 17 2 2 24 2.2 - 4.0 

Class Interval 0.50 mm. 

Table 14 V.ARI.ATION IN DIMENSIONS OF P:ERIANTH LOBES IN GENUS 

AS A WHOLE. 
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d 
' 

The entities smutsiana ~nd spirali a have the smallest 

1 le .L the entities rugosa , bullqta nd hallii , the lobe 

r of i t e diate size . 

Althou,h the sampl s of herrei ana bullulata are sm 11, 

it i felt t in t is case t ea uremente are ~u!ficient to 

ttern or lobe dimensions within i n icative o~ the v·riation 

h se entitle • ( See Plate 4 ) • 

The position of the lobes in ~he open flower (See Table 15) 

The figures obtai,ed by estimating with a protractor 

the angle (Fi~ . 12) t hr ou3h which the lobes curve outward from a 

projection of the line or the periantb tube,are very approximate . 

It was found that the two lateral outer lobes open at 

roughly the s me n le and so do the t.1o inner lateral • In the 

ap .ndix, then, four measurements, or the open an~les made by the 

anterior outer lo . , outer laterals , posterior inner lobe , and 

in~er laterals , are given. 

Ot 11 measurements made of perianth character these are 

the least ft!!liable becaus • both in the field and under cultivation 

the lobes do not always open to their fullest extent. 

as is seen in Table 15 sli -' t differences between the 

vert less , 

ities r 

apparent. Because or the rae that these measurements re only 

approximations a wide class interval or )0° is given in this Table . 

Angle made by the oqter anterior lobe 

Heference to Table 15 shows that the most open anterior 

lobes are round in robusta (majority range 90 - 120°) , and foliolosa 

and congests, (both with a r jority range or 60- 90°) . Entities 

with the least open anterior lobes are rugo§! , herrei and spiralis , 

all with a jority range or )0 - 60°. The re :nE> i "1 ing entities have 

a majority range of )0 - 90 • 

Angle made by oqter 1ateral lobes 

Table 15 shows that in some instances , the outer lateral 

lobes are less open than the outer anterior lobe. The most open 

outer laterals are also ro~d in the entities congest&, foliolosa 

and robysta. 
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Fig. 12. Diagram showing angle ~ measured to indicate 

position of lobes in the open flower. 

(X 1) 

(X 1) 

Flowers of the entity robusta , showing 

broad perianth lobes, which open out 

in a wide angle . In one of the flowers 

below , the anterior outer lobe curves 

back through an angle of 180° . 

Flowers of the entity bullulata with smaller perianth lobes which 

do not open out as much as is found in .the entities foliolosa, 

robusta and congesta . 

PLATE 4 . 



57. 

otal no. Range actua1 
Entity. Class range of measurements. indiv. measurements. 

30° 600 900 120° 150° 0 

ANGLE MADE BY OUTER ANTERIOR LOBE. 

Bu11ulata 3 3 1 7 30- 90 
Hal1ii 2 10 8 2 22 5- 90 
Sm.utsiana 3 '9 8 20 10 - 80 
Bugoaa 4 9 4 17 0 - 70 
Herrei 6 2 1 9 40- 125 
Spiral is 2 10 3 1 16 10 - 90 
Conge at a 3 13 6 2 1 25 30- 180 
1Po11olosa ? 16 8 1 32 30 - 180 
Robusta 3 3 8 3 2 19 40- 180 

.ANGLE MADE BY OUTER LATERAL LOBES. 

Bul1ulata 1 2 4 ? 20 - 80 
Hal111 1 15 4 2 22 0- 90 
Smutsiana 3 8 9 20 10- 70 
Rugos• 11 6 17 10 - 55 
Herrei 3 4 1 1 9 0 - 90 
Spiral is 4 11 1 16 0- 70 
Congest& 5 12 7 1 25 30 - 180 
:ro11o1os& 4 8 1? 3 32 10 - 100 
R•busta 4 4 · 6 4 1 19 30 - 170 

ANGLE MADE BY INN~ POSTERIOR LOBB. 

Bul1ulata 6 1 7 30- ?0 
Hal1ii 9 8 5 22 0 - 80 
Smutsiana 2 13 5 - 20 10- 70 
Rugosa 16 1 17 0 - 30 
Herrei 9 9 0 - 10 
Spiral is 8 8 16 0- 50 
Congest a 9 9 5 2 25 0 - 110 
1Po11o1oaa 2 16 10 4 32 0- 90 
Robusta 5 6 5 3 19 30 - 130 

ANGLE l'IADE BY INN~ LATERAL LOBES. 

Bu11u1ata 3 4 7 10 - 45 
Hal1i1 20 2 22 0 - 45 
Smutsiana 14 6 20 0 - 45 
Rugosa 16 1 1? 0 - 30 
Herrei 9 9 6 - 10 
Spiralia 15 1 16 0 - 30 
Congesta 11 ? 5 2 25 0 - 110 
J'olioloaa 5 23 4 32 0 - ?O 
Robusta 6 8 2 3 19 30 - 130 

Class Interval 30°. 
' 

Table 15 VARIATION IN POSITION OF PERIANm LOBES IN OPEN FLOWER 

IN GENUS AS A WHOLE. 



Angle made bx inner posterior lobe 

or all entities there is tendency for thi~ to be 

le open than the o ter lobes. The entities with the most open 

ir 1er posterior lobe are robusta and foliolosa, ile the entities 

·ith the lea~t opet inner posterior lobe are aspers and herrei . 

The remaining entitle are intermediate . 

Angle made by inner lateral lobes 

The inner lateral lobes tend to open out least or all 

the lobes . 1 the entitle robu~ta and foliolosa have the most 

open lobes. The entities cong8~ta nd bullulat! are intermediate. 

w i le the remaining entities all have the majority of inner lateral 

lobe~ opening at an a ot 3cf'. 

Thus the entities robusta and foliolosa, and to a lesser 

extent conge~ta appears to have the most open perianth lobes in the 

genus. 

Perianth tube (See Table 16) 

Dimensions and shape of ttl! perianth tube vary ~Ughtly . 

and measurements were made, usi a vernier ~yg~. or the following:-

(i) Basal diameter of perianth tube . 

(11) The diameter of the perianth tube half way alon ita length. 

(111) The diameter or the perianth neck - the point at which the 

lobes begin to diverge• 

The perianth tube is in ~eneral slightly oval in ~eetion• 

the broadest diameter being along the anterior posterior axis, nd 

surements were made in this plane. 

( 1 v) Dle length of the perianth tube was measured !rom the base 

to the neck . 

length of nerianth tgQ.t 

titles with the longe~t pe ianth tube~ are hallii and 

;mutgian!, both ' th a majority ran or 9 - 11 mm, while the 

shortest perianth tube 1 found in the entity herrei with a majority 

rs e or 5 - 7 mm. The remainin entitle~ have perianth tubes 

intermediate in length. 
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Total no. Range actual 
Entity. Class range o~ measurements. indiv. measurements. 

LENGTH OF PERIANTH TUBE ... Class interval 2.0 !!• 
7.0 9.0 1.1 mm. 

Bul1ulata 4 5 1 10 8.0 - 12.0 
Hallii 7 22 1 30 7.8 - 11.3 
Smutsiana - 8 21 5 34 8.3 - 12.1 
Rugosa 13 6 8 2? 7.3 - 12.5 
Herrei 8 3 11 5.? - 8.0 
Spiralis 13 6 3 22 7.3 - 11.9 
Congeata 16 15 31 5.8 - 9.0 
Jolio1oaa 3 31 2 36 7.0 - 9 •. 9 
Robust a 9 14 1 24 5.8 - 9.6 

DI.AHETER OF PERI.ANTH NECK. Class interval 0.:2 mm. 
2.0 2.5 3.0 3.5 mm" 

Bullulata 10 10 2.3 - 2.5 
Hallii 15 15 30 2.1 - 3.0 
Smutsiana 15 17 2 34 1.9 - 2.8 
Rugosa 12 14 1 27 1.9 - 2.6 
Herrei 1 6 4 11 2.0 - 3.0 
Spiral is 15 5 1 21 1.? - 2.8 
Congeata 7 19 4 1 31 2.3 - ,.6 
P'oliol.oaa 2 15 17 2 36 2.0 - 3.4 
Robusta 1 4- 17 1 23 2.2 - 3.2 

MIDDLE DIAPIETER OF PERIAN'fH TUBE. Class interval 0.2 mm. 
2.5 3.0 3.5 4.0 4.5 5.0 5-5 mm. 

Bullulata 2 4 2 - 8 2.9 - 4.1 
Hallii 5 10 7 1 23 2.8 - 4.1 
Smutsiana - 17 12 4 1 - ,.. 2.8 - 4.1 
Rugosa 1 18 4 1 - 24 2.5 - 3·7 
Herrei 6 3 2 11 3·7 - 5.0 
Spiralis 7 11 2 20 2.6 - 4.3 
Congest a 8 12 10 1 - . - 31 2.8 - 4.3 
Foliol.osa - 10 15 9 l 35 2.6 - 4.3 
Robusta 1 11 10 2 23 2.4 - 3.8 

BASAL DIAMmER OF PERIANTH TUBE. Class interval 0. 5 mm. 

Bullulata 1 6 1 2 10 3.0 - 4.4 
Hallii 4 17 5 4 30 2.8 - 4.3 
Smutaiana - 20 10 4 34 2.? - 3-7 
Rugosa. 1 9 15 2 27 2.5 - 3.8 
Herrei 3 3 2 2 1 11 2.9 - 5.6 
Spiral is 2 8 6 4 1 21 2.4 - 4.2 
Congesta 5 20 4 2 31 2.2 - 3.7 
J'oliolosa 3 20 10 3 36 2.4 - 4.0 
Robust a 2 15 6 23 2.3 - 3-3 

~able 16 VARIATION IN DIMENSIONS OF FERIANTH TUBE IN GENUS AS A 

WOLE. 



01•meter or perianth neck 

Entities with the widest neck are congesta and robusta, 

both with a majority range or 2.5 - ).00 mm, while the entity 

spiralis, with a majority range or 1.5 - 2.0 mm has the most 

constricted perianth neck. The remaining ·entities have necks 

intermediate in diameter. 

Middle diameter or perianth 

The broadest mid diameter is round in the entity herrei, 

with a majority range or ).5 - 4.0 mm, while in spiralis, the other 

entity with a marked inflatton or the outer tepals, the majority 

range is 2.5 - ).5 mm. 

or the entities with a smooth perianth, the broadest mid 

diameter is round in congesta and bullulata, (majority range ).0-

4.0 mm), while the narrowest mid diameter occurs in the entity rugosa 

with a majority range ot. 2.5 - ).0 mm. Measurements tor the 

remaining entities are intermediate. 

Baaal diameter of perianth 

Entities with the broadest perianth bases are bullulaya, 

hallii and rugosa, all with a majority range or ).0- ).5 mm. 

The majority ranges tor the entity spiralis, (2.5- 4.0 mm), and 

the entity herrtt, (2.5 - 4.5 mm) are more extensive. The remaining 

entities have the majority or individuals with perianth bases 

2.5 - ).0 mm in diameter. 

Difference betwten diamettr of baae and dtameter 

or middle of perianth. (See Table 17) 

The middle diameter or the perianth is tor the most part 

less than or equal to the basal diameter in the entities bqllulata, 

hallii and rugo§!. In the entity smutsiana the majority or 

individuals have the middle dia ter equal to or greater than the 

basal diameter. In the other entities, the middle diameter of the 

perianth tube is greater than that or the base in the majority or 

individuals, this difference being most marked in the entity qerrti. 

Difference between diameter of middle and diameter 

or neck of tbt perianth tUQI• (See Table 17) 

In all cases the neck of the perianth tends to be 

narrower than the middle. The greatest difference in diameter ie 

60. 



Entit7. 

Bu1lu1ata 
Hall11 
Smutaiana 
Rugosa 
Herre1 
Spiralis 
Congeata 
Jolio1oaa 
Robust a 

Bullu1ata 
Hall11 
Smutsia.na 
Rugosa 
Herre! 
Spiralia 
Congeata 
Fo11olosa 
Robuata 

Class range ot measurements. 

-1.5 -1.0 -o.5 0 0.5 1.0 1.5 
DilFERENOE BETWEEN Du.t'lE;ER OF niDDL;E 9D DIAMETER OJ' NECK OF PERI.uml TUBE. 

- - . - - - - 6 -- - - - - 2 12 9 - - - - - 5 19 ? - - • - - - 5 17 1 - - - - - - - 6 - - - ·- - - ' 11 
- - - - - 18 12 1 - - - - - ? 2:5 4 - - - - 3 16 4 -

DIF:FERENO! BETWE.EN DIAMETER OFt BASE AND DIA.rmrER OF ru:nDLE OF IERIAJ!!m fUBE • 

- - - - 1 7 - -- - - 6 5 12 - -- - - 14 12 8 - -- - - - 3 21 - -- - 6 ' 1 - 1 -- - 1 11 3 5 - -1 - ? 22 1 - - -- - 6 22 5 2 - -- - 2 10 ? 4 - -
Class interval 0.50 mm. 

Table 17 SHOWING VARIATION IN SHAPE OF PERIANTH TUBE IN GENUS AS A WHOLE 

• A negative value indicatea that the base ot the perianth is leas in 
diameter than the middle. 

Total no. 
indiv. 

2 8 - 23 
3 34 
1 24 
5 ll 
4 20 - 31 
1 35 - 23 

- 8 - 23 - 34 - 24 
- 11 - 20 - 31 
- 35 - 23 

Range aotua1 
measurements. 

mm. 

0.6 - 1.? o.s - 1.4 
0.4 - 1.? 
0.4 - 1.? 
1.1 - 2.0 
0.? - 2.0 
o.l - 1.4 
0.3 - 1.9 
o.o ~ 0.8 

o.o - 0.3 
-0.3 - 0.4 
-Q.4 - 0.4 
o.o - o.,; 

-1.0 - 0.6 
-0.7 - 0.3 
-1.6 
-0.9 - 0.2 
-o.8 - o.3 

0\ 
~ 
• 



1 thee 1 1 tlated r1 n t ti • n 

berrti ( or y ra 1. - 2. n sgiralia ( j o""it y 

1.0 - .5 ) . 1 t c in 

d t r n lai 1 nee 0 nt re cor.gesta n 

rgl'?gatt • bot jori y range or .5 • r 

t1ties are int r iate . 

The varying diameter ot the baee, Dl1 le and neck or 
t perianth t be do tend to rrect its appearance. 

the entities b~llu1ata and ball11 have periantha similar 

in character in that they tend to be the loqest in the genus, 

with the base or the tube tor the most part being broader than 

the raiddle . 

'ftle entity rugo@ , it is seen , bas a periantb in general 

aorter in lengtb than Qullulay an hal,lii, but also with a 

similar basal diameter and a •id ·le diameter narro~r than the 

basal dia•ter. Here , howev er , the lllidctle diaMter is less than 

in the two other entities. The appearance or the perianth as a 

whole is conaeq\Mntly somewhat different. 

In tbe entity 811lutsiana , the basal diameter tends to be 

less than in the entity rugosa , while the •1ddle diameter is more 

or less the same, so that the aiddle part may be greater than, 

equal to , or in 8 t .. cases , less than the di&Mter of the base. 

The entities herrei and spiralia, both with inflated 

per1antb tissue have someWhat dissimilar perianth tube dimensions, 

the per1anth t\lbe being aborter and broader in htrrei. 

The entities cgngesta and robQSta tend to have perianthe 

wi the widest necks, while these n the entity fol1gl21! tend 

to have the aiddle diameter larger than the basal diameter. 

Icngth qf otauns, ovary &nd atxle 

In general these are too variable to be or ny taxonoatc 

signiticanc but for the ~e o~ c le on ovary style n 

are included in Table 4 or appendix. 

length or the stamen varies within one flower since 

t do not 11 ture at the time, an generally the three 

anterior stamens are tly longer than the three posterior onee. 
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On the whole , the len t or the longest stamen is roughly equivalent 

to or a traction aborter than the len th r the per nth tube . 

Stamen length is ot included in the Appe 1ix Table , but 

the variation in stamen length in flowers of two p 1 tion samplsa 

i s own in Table 18. 

Entity 

bullulata 
(R55) 

IAngth or 
perianth tube 

. 92 

. S6 

.so 

. 83 

1.oo 
. 98 

. 94 

. 89 

. 7 

. 77 

. 70 

.66 

. 70 

. 90 

. 70 

.so 

.85 

I.enstb or atamye• 
Anterior terior 

. 82 • 97 . 85 

• 75 • 70 • 73 

.so . 82 • 78 

. so . 75 • 75 

. 90 .so . 86 

. 85 • 70 . 82 

. S6 . 90 . S5 

• 75 . so . . 80 

. 7 

. 60 . 70 . 70 

• 70 . 65 • 70 

. 65 . so • 75 

• 70 . 60 . 60 

• 70 .so . S5 

.65 . • 70 . 70 

• 70 .so • 70 

• 70 . 65 • 70 

. 82 .so . 85 

. 65 . 72 . 70 

• 75 • 75 • 72 

• 77 • 73 • 70 

• 75 . 85 • 75 

.so • 75 • 75 

• 70 .so • 70 

. 70 .so . 70 

. 57 • 5 . 55 

. 65 . 65 • 70 

. 65 . 60 • 70 

. 60 . 60 . 65 

. 63 • 70 . 65 

• 50 • 70 .60 

. 60 . 60 .65 

• 70 . 65 . 65 

. 60 . 60 . 60 

Table lS. VARIATION IN LENGTH OF STAMENS IN 'l"wO POPUlATION 
MPL&S OF STROLOBA (THE CENT I L IGURB IN ?HE 

MEASUREMENTS OF ANTEtiiOR STAMEN LENGTH APPLIES 
TO THE ANTEHIOR STA F THE OUTER STAMINAL 
WHORL WHILE THAT IN THE MEASUREMENTS OF THE 
POSTiAI T ~ENS IS THE LENGTH OF THE POSTERIOR 
STAMEN FROM THE INNER HORL OF STAMENS.) 

Perianth Colourg (See Plate 5). 

The colours or the perianth are hard to define but do yary 

somewhat in the different entities. Mention has been made earlier 

or the greatly swollen tissue on either side or the midrib in the 

three outer tepala of the entities spirali§ and herrei. 
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In these two, the midribs or the tepala are a pale green, 

with a bluish or a beigey tinge, the inflated tissue on either side 

or the outer tepal midribs is white, and the lobes are a clear 

yellow, which may be bright or pale, but is always definitely yellow. 

In the entities congeata, foliolosa and robusta, the 

colours or the perianth are similar for all three. 'nle veins or 

the tepals are green with a slightly blue, beige or yellowish tinge, 

the vein endings in the lobes being or the same colour, but some­

times with a pinkish tinge. The rest or the lobe is white or pale 

cream, but never yellow. The tubular part or the outer tepala on 

either aide or the midrib is greenish 'white or pale cream, becoming 

greener towards the base. 

In the entity hallii, the colours or the perianth tube 

are similar to those or the above three, same that the tissue on 

either aide or the midrib or the outer tepala often has a greenish, 

beige or greenish yellow tinge. The lobes may be a _ bright yellow, 

or more often a pale yellow or yellowish cream, and in a few 

instances, cream. When the lobes are yellow, the vein endings tend 

to be a reddish brown otherwise they are greenish, greenish beige 

or · beige. 

In the entity bullulata, the lobes in most cases are a 

bright yellow, or a pale yellow, and very rarely yellowish cream. 

No specimens with cream or whitish lobes were observed. 

In specimens with bright yellow lobes, the midribs or . 

the tepala are otten green with a reddish brown tint. 

In the entity smutaiana, the colour or the perianth is 

much the same as in the entity hall11, eave that the lobes are white 

or. cream. 

In the entity rugosa, the midribs or the tepala are green 

with a beige or pinkish t~nge. The three outer tepala or the 

perianth tube may be very slightly inflated on either side or the 

midrib. This tissue is white cream or·with a very faint pinkish or 
I . 

greenish tinge and it tends to be more distinct from the midrib than 

in the entities halli1, bullqlata or smutsiana. 
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Swmnarv 

Thus on grounds or perianth characters, the entities 

herrei and spiralis stand apart f'rom the other entities in the 

possession or markedly inflated tissue on either side or the 

midribs of' the outer tepals, and the tact that the lobes are 

always yellow. However, the lobes or herrei tend to be longer 

and broader than those of' spiralis, and the perianth tube tends 

to be shorter in length and broader than in spiralis. 

The entities congesta, robusta and f'oliolosa tend to be 

distinguished from the remaining entities on the grounds of' 

having the broadest and most open lobes which are never yellow in 

colour, and a perianth tube which ia for the most part broader at 

the middle than the base. 

The entities hallii and bullulata tend to have, in the 

majority of cases, a yellow tinge to the perianth tube and yellow 

lobes, and the width or the base or the perianth tube is f'or the 

most part equal or greater than the width of' the middle. 

The entity rygosa tends to have the least open lobes, 

which may have a pinkish or yellowish tinge, and a perianth tube 

in which the midd~e diameter is in nearly all cases les~ than the 

basal diameter, and this middle diameter tends to be less than that 

ot the entities hallii and uullulat@. Also the tissue on either 

side or the midribs of' the outer tepala is sometimes slightly 

inflated. 

The entity smutsiana tends to have a perianth tube with 

the middle diameter greater than the basal diameter and short lobes 

which never have a yellowish tinge. 

But, with the exception or the inflated perianth or the 

entities herrei and spiralis, these variations in perianth character 

while tending to have slightly different peaks or expression in 

the different entities, cannot be used as taxonomic delimi tants. 
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Right: inflorescence of 

the entity herrei, showing 

open flowers, with yellow 

lobes, and the three outer 

tepals of the tube with an 

inflation of parenchyma 
1 tissue. (Approx. X ~5 ). 

66. 

Left: inflorescence of the 

entity foliolosa, showing 

open flowers with white lobes, 

tips of unopened buds are a 

salmon pink. (X 1). 

Left: Flowers of the entity smutsiana 

with smooth perianth tubes and cream 

lobes, and flowers of the entity 

spiralis with yellow lobes and 

perianth tubes with a marked inflation 

of the outer tepals, which is 

transversely rugose . (Approx X 2) . 

PLATE 5. 



DISTRIBUTION OF ENTITIES. 

In this account, Acock ' s classification of veld types 

(1953) is cited because a reference to his lists of species gives 

some idea of the vegetation with which Astrolobas are associated . 

Further, Acock•s work is the only comprehensive survey to date on 

South African veld types, and his terminology is at present that 

most widely used. 

The present author however, does not necessarily agree 

with all of Acock's classification of karoid types . It is felt 

that his use of the term "False" implies encroachment of karoid 

vegetation at an artificial rate which is by no means proven in 

all cases. Inaccuracies are to be found in the only listing of 

Astrolooa species in the work, under "26 Karoid Broken Veld (b) 

6?. 

The Little Karoo •••• Apicra foliolosa, A. deltoidea and A. rubriflora . " 

Poellnitzia rubriflora (L . Bol . ) Uitew. occurs chiefly in the Robertson 

Karoo and the other two entities are found in the eastern part of 

the Great Karoo and marginal karoid - grassveld areas. 

The map used to illustrate entity distribution is taken 

from that of the Botanical Provinces of South Africa , by R.S. 

Pinker, 1930 in Marloth's Flora (19 32) See Fig. 13. In the 

distribution maps, only the position of the mountain ranges is shown, 

and the broken line indicates the appro~te boundary between 

karoid areas and grassvel'd. 

To permit assessment by the reader of adequacy of data 

on distribution, the distribution of the various entities is 

discussed at some length, and localities visited by the author are 

given in detail. It can be seen that herbarium records are 

few, and although the author at~empted a comprehensive collection 

of the entities, the record cannot be regarded as complete. 

Collecting in karoid areas has its physical limitations, for 

one is more or less confined to areas which are not a gre t 

distance from roads. 

Spelling and identification of localities in this text 

is take~ from the Topographical Edition of the 1:500,000 map o! 

South Africa. (1950-1958). 
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THE ENTITY CONGESTA. (See Fig.l4). 

Or all Astrolobas, this entity has the Eastern most 

distribution, occurring in areas transitional between karoid veld 

and grassveld. 

The most Northerly record is from Rosmead (Bruwer s.n. 

No. 2?629 in Herb. Bol. (BOL)), but the present author failed to 

find any populations or Astroloba in the vicinity or Rosmead. 

Further South t ere are a number or records along the 

Fish River valley North of the Suurberg, where, according to 

Acocks, the vegetation is False Karoid Broken Veld {3?). (The 

numbers in brackets are those given by Acocks for his dirrerent 

veld types.) Personal re ;ords of the author are: 19 miles 

North of Cradock, where the population consisted or a few plants 

gro ing under bushes over a small area of about 50 yards square, 

on a gentle North racing shaley slope; a prominent shaley hill 

just outside Cradock where the entity congesta was a dominant 
. 
member of the community, growing alone or under bushes of 

Rhigozum obovatum; and Rayners Kop, where the locality was a 

stony North East racing slope and the plants were again locally 

very common, growing alone or with low shrubby bushes less than 

a foot in height. 

• 

To the est o! this part or the Fish River valley lie the 

Tandjiesberg and Bruintjieshoogte, and to the East, the western 

part or the 1interberg, orth of which the veget ~ tion is bush or 

grassveld. 

South of this part of the Fish River valley, topography 

and veget tion are varied, but, where patches or karoid broken 

veld occur, congests populations may occur, as the author found 

along the road to Grahamstown, South or Adelaide, where, over small 

areas, the entity congests was common, growing mostly under Rhigozum 

obovatum bushes on gentle ~orth racing shaley slopes. 

Further South, near Dikkop Vlakte population or the 

entity congesta was round growing under somewhat difrerent conditions, 

on silty vlakte ith low bushes or the karoid bro en veld type -

chiefly composites and shrubby mesems. 

in this context in the widest sense). 

(The word "mesem" is used 
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An extremely interesting locality was a North facing 

slope at the poort near Hels~oort, where there was a very small 

pa ~ch or karoid broken veld which merged into a mixture of 

Succulent 1ountain Jcrub or Spekboomveld (25) and Valley Bushveld 

or the Fish River Scrub type (23(c)) . In this small area, the 

entity congesta was extremely common, being a dominant member of 

the community and growing on its own in dense clumps. There are 

a number or herbarium records of congesta from this locality. 

The easternmost record for congesta is "the top or 

Brakkloo!", (Acocks 12049 PRE) . The author visited the area, 

without succes· , but conditions under which plants or congesta 

might be found appeared to be similar to those near Helspoort . 

There are few records for congesta to the South of Helspoort, 

the southernmost one probably being from near Alicedale. 

THE ENTITY FOLIOLOSA. (See Fig . l4) . (See plates 6 and 7) . 
This entity is found in the lower lying flat karoid 

areas between the Baviaanskloof - Groot Jinterhoek ranges and the 

line made by the more arid Grootriverhoogte, olve!onteinberg, 

Klein ''interhoekberg and the Suurberg, and to the North o! these 

as far as the Koudeveldberg, Sneeuberg and Tanjiesberg. 

Following \cocks' classification, the vegetation types 

with which the entity foliolosa is associated are Great Karoo Karoid 

Broken Veld (26(a)) and ~entral Lower Karoo (30) . 

The most northerly record for foliolosa appears to be 

that of the author , 10 miles orth of Graaff teinet on the 

Middleburg toad. Around Graaf! einet, the topography is 

extremely varied with resultant variations in vegetation. Near 

the town itself, 1 e population of foliolosa was found at 

the turn off to ~he Valley of Desolation. This locality had 

the appearance of having been an old flood plain, as it was flat 

and silty. Over an are of about s uare mile, foliolosa was a 

dominant member of the vegetation, the plants gr owing in the open 

as compact tussoc s, of up to 50 shoots, not more than about 20 em. 

in height, often less . Vegetation was sparse, the other components 

being low shrubby composites and mesems. 

The Tandjiesberg and Grootbruintjieshoogte seem to set the 

orth astern limits to the distribution or foliolosa, while the 



known Eastern limit appears to be along a line .from Fearstot\ to 

Voelri vier.* 
\ 

To the immediate North of the - lein interhoekberg ~ 

~uurberg ranges, a nu ber of foliolosa populations were found ~y the 

author near Jaterford and , round Lake I~entz, in flat silty area s 

similar to those near the Valley of Desolation. Although the author 

did not find any specimens in these loc lities, there are herbar~um 

records of the entity robusta from Lake Mentz, and East of 
1: 

aterford. 
\ 

To date there are no records of plants of foliolosa to the East of 

this. 

To the immediate orth of the Grootrivierhoogte, the author 

found foliolosa populations in flat silty areas around Mount Stewart. 

From this locality too, but not found here by the author, is a 

record or the ent ty robusta. South East from .1ount Stewart runs 

a silty flat bottomed valley, also possibly a former flood plain, 

betw~en the Klein rinterberg and Eastern part of the Grootrivierhoogte 

and olvetonteinberg, along thich populations of foliolosa occur. 

South of this, to the orth of the Groot ' interhoekberg 

is a record from Springbokvlakte, (NBg 171/59, in hort. Kirstenbosch) 

and the southernmost record south of the Suurberg, appears to be 

from Addo Bush. Two early records from unplaceable localities, 

but prob · bl:r from this area are "Zwartkops Sundays River", Zeyher 

4184 (GRA) and "Koegakammaskloof", Zeyher 1054 (GRA). 

Acocks describes the vegetation around Addo as Valey 

Bush Veld, Addo Bush and ~days River Scrub (23 (d) i ii). 

South of the Grootrivierhoogte lies a flat silty plain, 

the ·teytlerville Flats, the vegetation of which .~cocks typefies 

as Succulent ~raroo, }teytlerville Karoo type (3l(c)), possibly­

False Sueculent I roo derived from Central Lower .aroo. 

Just outside jteytlerville on the illowmore road, 

over an area of several square miles the author found a mixed 

population or the entities foliolosa, and robusta. The area 

is flat and silty- rising to a low shale ridge to the South. 

• ~. ~ocks tas a record of localities of species o! large number 
of enera i dentified on the spot and not collected. The author 
obt ined a co >y of his records tor Astroloba, which were most 
unfortunat ly lster mi ~laid. 
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Fig.l4. Showing the distribution of the entities congesta, 

foliolosa and robusta. 



A plant of the entity 

robusta from the above 

population growing with 

a bush of Rhigozum sp. 

Showing the habit of a 

plant of the entity 

foliolosa growing with a 

Rhigozum bush from the 

above population. 

The vegetation of a shale 

ridge near Miller on which 

a few plants of the entity 

robusta (R8)were found. 

A population of the entity 

foliolosa (RlO) on the farm 

Toekomst near Waterford. 

PLATE 6 . 



A general view of the sandy vlakte just outside Steytlerville 

showing the mixed population of the entities foliolosa (Rl4) 

and robusta (Rl5) . 

A single clone of the entity foliolosa (Rl4) from the same 

population . As the stems elongate so their bases come to lie on 

the ground and develop advent.i tious roots . These bases can 

be seen in the vicinity of the matchbox. 

Showing the sparse 

vegetation on the ridge 

south of the sandy vlakte 

shown above. 

PLATE 7 . 
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Plants of both entities grew, not under bushes, both on the flat 

area and the slopes of the ridge, forming a conspicuous part of 

the sparse vegetation, other components being low bushes of 

me sems and compos! tea on both vlakte and shale ridge , and in 

addition, creeping mesems on the vlakte. 

Steytlerville and Mount Stewart appear to be the western­

most records for the entity foliolosa, apart from an extremely 

discontinuous locality: "between Ladismith and Laingsburg" 

. . s. Pillans 877 (in Herb.H.Bolus). (BOL). This specimen was 

pressed after flowering in Mr. Pillans' garden. Examination 

of likely localities along t . Graarr Reinet-Willowmore road 

was fruitless. and fairly extensive collecting in the Northern 

foothills of the Swartberg, and in places along the Ladismith 

Laingsburg road, revealed popula~ions or other entitle~, but not 

of foliolosa. 

It is or· interest to note that Acocks, (loc.cit.p.ll5) 

considers a large part ot the area between Aberdeen and Adelaide, 

to be False Karoid Broken Veld (3?) or False Central Lower 

Karoo (38), having been previously arginal grassland. North 

of the Grootrivierhoogte, !oliolosa occurs, according to existing 

records, only in these areas . I.t Aeocks' theory is to be 

considered, then has there been a shift in foliolosa distribution 

with encroaching karoid vegetation or was foliolosa there 

previously with the former marginal grassveld types? 

THE ENTITY ROBUSTA. (See Fig. 14). (See plates 6 and 7) . 

Of what may be termed the foliolosa group, (consisting 

of the entities congesta, foliolosa and robusta), and indeed ot all 

Astrolobas, the entity robusta has the widest distribution. 

The eastern-most records, near Lake Mentz, Mount Stewart 

and Steytlerville, have already been mentioned. It seems 

likely that in all these cases the plants were growing with or 

75· 

near plants of the entity foliolosa, and that the localities included 

rlat silty areas. 

The next recorded localities to the est ot this are low 

lying shale ri s near iller, where the lants were locally 

frequent growing under Rhigozum bushes in vegetation of the 



Karoid Broken Veld type. This area lies to the North and orth 

East of the Witteberg and Grootrivierhoogte, where the topography 

and consequently the Tegetation, is more varied. A.n herbarium 

record, •Between Oudtshoorn and Willowmore", Stell. Univ.Gdns . 

?859 (BOL), is the only record to date of a possible locality for 

robusta South of the Eastern Swartberg - Slypsteenberg series . 

There are a number or records from the Northern foothills 

of the Swartberg where the vegetation is karoid broken veld, 

being more of the Great Karoo type (26(a)) East of Sevenweekspoort, 

and to the est, more related to the Little Karoo type (26(b)) . 

).Tear :Prince Albert, plants of robusta were a dominant feature of 

the vegetati)n over a small area, growing on undulating ground, 

the other com~onents of the very sparse vegetation being Rhigozum 

obovatum, Pentzia sp. and other low shrubby composites and mesems . 

To date, the southernmost record appears to be between 

the itteberg and the /estern end or the Klein Swartberg. 

The author found plants further West near Laingsburg, 

on a shale ridge where only two plants were found growing alone 

not under bushes; and near Whitehill, and Matjesfontein where the 

plants were locally frequent growing in sha.ley undulating areas 

with vegetation of the Karoid Broken Veld type. t the Matjes-

fontein locality, the robusta population occurred next to a 

opulation of the entity bullulata on shale outcrops, members or 

each occurring over an area of about an acre , the margins of which 

overlapped. 

To the North of this, are records from Beaufort est, 

and the foot of Molteno Pass, (H.Hall . 2284) . The Northernmost 

exact record to date appears to be a collection of the author 

10 miles East of Nelspoort along the fturraysburg road. Here 

a in the plants were locall~ frequent, either under bushes or 

alone, on a Shaley orth facing slope, associated with low bushes, 

up to a foot in height, o species of Pentzia, Eriocephalus and 

bushy mesems. 

It is quite possible that populations or robusta do occur 

further orth in similar areas. 
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!BE ENTITY BULLULATA. (See P'ig. 15) . 

The entity with the most westerly distribution is 

bullulata. It is found in the eastern part of the ~anqua Karoo , 

being recorded from karoid areas North of Ceres , and in the 

vicinity of the Roggeveld mountains. 

The Western part of the Tanqua Karoo and the Succulent 

Karoo of the Namaqualand Coast Belt have been extensively surveyed 

by Mr . H. Hall of Kirstenboseh, who has found no plants of 

stroloba in this area. Examination of possible localities along 

the Grootrivierhoogte - Blinkbergpass Road which runs along the 

eastern karoid foothills of the Cedarberg, also failed to reveal 

any stroloba populations . 

The author collected plants of the entity bullulata at 

a locality 35 miles North of Ceres on the Sutherland road , where 

the Tegetation was intermediate between Succulent Karoo, Tanqua 

Karoo type (3l(b)) and Great Karoo Karoid Broken Veld (26(a)) . 

The area consists of a series of low shaley ridges with low 

shrubby mesems as the commonest bushes, and plants of bullulata 

growing with them, or, for the most part alone, and forming a 

fairly common constituent of the vegetation over a small area . 

According to Acocks' typefication, the vegetation of the 

Roggeveld foothills is estern Mountain Karoo (28) rising to 

Mountain Rhenosterbosveld (43) . 

A more easterly record is near Matjesfontein where the 

author found bullulata plants again on sbaley outcrops and 

growing adjacent to a population of robusta as described earlier . 

The easternmost record is between Ladismith and 

Laingsburg , (No . 9363 in Herb . H. Bolus, BOL) . 

THE ENTITY HALLII . (See Fig. 15). (See plate 8) . 

The entity hallii, to date has only been found in two 

areas: near oup, the type locality where it was first collected 

by Mr. H. Hall of irstenbosch, and on shaley ridges along the 

road from Laingsburg to Sevenweekspoort. 

The Koup locality, was a low shale ridge to the West of 

the ational road almost . opposite the railway station. The 
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Fig.l5. Showing the distribution of the entities bullulata, 

hallii and smutsiana. 



The habit of a plant of the entity hallii from the population 

R42 near the farm Rietvlei in the Northern foothills of the 

Swartberg . 

A plant of the entity hallii growing under a bush of Rhigozum 

obovatum from the population R26 on the shaley ridge near Koup . 

PLATE 8 . 
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vegetation was very sparse, and of the Great Karoo Karoid Broken 

Veld type (26(a)) with Rhigozum obovatum the dominant shrub, and 

a !ew trees ot Euclea undulata and Carissa haemotocarpa. 

Hallii was locally very common occurring along the top and slopes 

or the ridge, with greater numbers on the Northern aspect. lost 

or the plants were growing under Rhigozum bushes, where they 

attained a height of 30 em. or more. 

South of the Sevenweekspoort-Laingaburg Road, alon the 

shale outerops,(vhich sometimes include quartzite and sandstone) 

and join with the northern foothills of the .Klein Swartberg, the 

vegetation is more of the Little ' aroo ' aroid broken veld type . 

Euclea undulata, Carissa haematocarpa, Crassula rupestris , 

Euphorbia mauretanica , Galenia africana , Pteronia and Pentzia 

spp. and Cotyledon panicul ata were common species in the -localities 

where two populations of hallii were round by the author on 

northern aspects of shaley ridges. The plants were not as 

common nor as vigorous in habit as those from Xoup . Here they 

were growing in rocky crevices unprotected b7 bushes, and 

averaging a height ot under 20 em. 

THE ENTITY RUGOSA. (See ~ig.l6). (See Plate 9) . 

The entit7 rugosa appears to have the most southerly 

distribution or all Astrolobas. It is most common in the dr.1 

hilly areas around Hontagu, where it is locally frequent on 

shaley orth East facing slopes, associated with karoid broken 

veld of the Little Karoo type. In this area, the karoid broken 

veld vegetation merges into Renosterbosveld (43) with change or 

aspect or increase in rainfall. 

The vegetation associated with rugosa in the Montagu 

Karoo is denser than that found in the shaley hills South of 

laingsburg, although the constituent species are much the same . 

Here however more succulents are found and Dodonaea thunbergiana, 

which is apparently associated with karoid vegetation transitional 

between 1 aroid broken veld and rhenosterbos, is a fairly common 

low tree . The entity rugosa does not occur in true Rhenosterbo -

veld , although scattered Elytropappus rhinoeerotis may be found 

in the roximity ot rugosa opu tions . 
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The area was quite extensively collected by the aut or 

along the Upper Baden, Pietersfontein, Rietvlei To. 2 and 

obbel ars loor roads. Plants or the entity rugosa grew alone 

in t open or under bushes; in several cases where the shade and 

protec t ion afforded by a bush was considerable, lea!7 shoots of 

up to ? em. were observed. 

o other entities or Astroloba were found in this 

area. Very locally, (two verified localities being known 

to the author), an intergeneric hybrid between rugosa and 

Harworthia margaritifera . 

from dubious record "Bonnievale J n. 1937, .u • • 

van der 11erwe 226 (BOL), there are no records or rugosa outh of 

the L Tht loc lity or this s eci en , which consist 

only of rlowerin s 1 is doubted, because there is another 

specimen, consisting only of a leaty shoot, 1ontagu ex hort 

Bonnieval ",Jan. 1937 .J.S. van der Merwe 227 ( ) . 

The north-western most record for rugosa i . 

of Touws River, while to the orth or the Montagu are 

outh 

lie the 

a ooms erg , and to the North East the Warmwaterberg , where, tith 

and increase in altitude, the vegetation changes to Rhenosterbos 

and 1acchia. 

Apart from a specimen, "Graatf R inet", s.leg.4202 in 

herb . Marloth (PRE); the northernmost records !or rugosa appear 

to be in the northern foothills or the Klein Swartberg under 

conditions similar to those for the hallii populations. 

All other records come from the I~ittle Karoo South of 

the Svartberg. The author found a population 23 miles South of 

Ladismith on the old Barrydale road, on a shaley knoll. Here the 

81. 

entity rugosa was locally common, growing tor the most part in the 

open, over an area or about 40 square yards, associated with a sparse, 

much goat-eaten type o£ aroid Broken Veld. About 200 yards 

aw~, for the extent o! which distance there were no stroloba 

_lants, was a large population or plants of the smooth leaved 

entity smutsiana growing on an adjacent ridge. Amongst these 

was one plant with slightly tubercul te leaves and flowers 

intermediate in character between those or rugosa and smutsiana. 



82. 

A general view of the vegetation found at the head of the Baden-

Baden valley, near Montagu. Populations of the entity rugosa 

in this area are associated with this type of vegetation. A 

shrub of Dodonaea thunbergiana is in the left foreground. 

A plant of the putative intergenerichybrid between the entity rugosa 

and Haworthia margaritifera growing in situ next to a plant of the 

entity rugosa on the farm Rietvlei No. 2 . n ear Mont agu . 

PLATE 9. 
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Showing the distribution of the entity rugosa, 
Astroworthia X bicarinata, (a hybrid between rugos a 
and Haworthia margaritifera), and Haworthia margaritifera . 
(Only the distribution of the parental form of Haworthia 
margaritifera is shown). 
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s rolob 

l oth s 

i 0 

cim ro Gr f inet pr s 

th i 

l oth s 

t problem, 

0 i t .... oc l l. er:> discont inuous fro 

p ll,tt ! or rugosa th ~ ~ cr 

c si t 0.1 in l or c nc , hich nti i , 1.. .. 

belon in to nti rugosa , on account or the l on di~ 1 

d f irl s 1 r ct , lt o h t e rae e r o chat lonrer 

.han u u l l y found in h iel d . .u~"' 1 llin e o in 

Schlechter' s hand and there i s no collect ors umber. nth same 

t, rul d OI pr bl indic t il: t ' t i t i not art of the 

s e c is le f shoot of rugosa rit th c ption in ~ 

d f ferent han : "collected by Dr. J. !1uir". 

Dr. J . 11uir d a ey of th v et tion of the 

i versdale re (1921). In t section on the - itt e oo , 

listed under leaf succulents are Apicra foliolosa ~ A. aspera, 

the latter de cribed as growing in partial shade, which is 

certainly not typical of all members of po ul tions observed by 

the pr sent author. The r tl er poor pecimen on t e loth sheet 

1 , ho ever, the only kno m bar um ""pecim n or· an . stroloba 

collect d by 1uir. Jhat he meant b Apicra foliolosa is unknown. 

It would simplify the d~stribution tte n f or the 

ent ity rugosa greatly r it possible to consider the 1 elling 

of t he arloth specimen as a i t • ~ the ounds t at there 

e no ot her records of this entity :from Graaff R inet or the 

interveni portion of t he Great aroo sufficient to o thi ? I 

is of interest to note th .... t erger ( 1908) w~itin of Apicra 

foliolosa cited amongst other specimens examined Marloth 42 ~· 



e a 

una l 

an or tellenbo ch , au ho t7 on l o 

any into t i on b out the numbers 4202 4204- in 

ion. 

A. (See • • 15 and 17). 

t ftention has alre~ been aade or the occurrence or the 

enti'lr.r autaiana in the LadiBJD.ith - BUTJdale ltaroo, where it has 

been found b7 the author to be locall7 frequent, growing on ahale7 

ridges along the old Ladisaith Barr,rdale road. Here the Yegetation 

waa sparse ccmaiat chiefi7 ot ahrubb7 ••eaa and coapoaitea, 

85. 

notably Pentsia sp., so that .tor the aoat part the plants occurred 

alone, not asociated with bushes. In soae areas the shale ridges 

sloped dovn into flat ail~ areas, where creeping meseas were com.on. 

!he· easteruaoat recorda to date in this area are two localities 

between Adaaakraal and Ockertskraal, along the ftuiakraal - Ladiaai th 

road where the plants were locall7 frequent OYer small areas. ~· 

weater!Dlo t record is •AD7aberg•, Nbg, 784/63 Kiratenboach hort. 

Aspect clid not seem to a!' .teet occurrence or the anti t7 

aautaiana iD the Little Karoo, but on the ahale7 ridges along the 

LaiDgaburg - Sevenveekspoort ro 4, no 8JIUtsiana populations ere 

found .tac1Dg the outh. 

A nuaber of locall7 frequent populations ot amutsiana 

were fOUDd iD this area, between the farm Rietvlei and the 

pass, of which only one collection as made, (Roberts 49). 

ooiD.eok 

Mention 

has alread7 been aade ot populations of the enti ties rugosa, hallii 

and robusta occurring in this area, aDd the associated vegetation 

described. Towards the ooineck pas a, however, on some shale7 

ridges, Rhisosua obOYatua occurs as a dcadnant aeaber or the 

vegetation. A population of amutaiana as found in such an 

area, where 1 the lants grew under BhigosUll bushes. One 

specillen had a leaf7 atea of 40 em., the support or the Rhigoswa 

branche nabl it to reach this length. At Rooineck Pass the 

Tegetation con iated or ver.r sparse shrubb7 aeaeas aDd composites, 

all au inches or less in height, and here autaiana plants .tor 

the aost art in the open. 

~date, these are the 0Dl.7 record .tor f!Utsiana. SaTe 

~or a arch 1 the iDee Albert- Gaaka road • which .tailed 



to rev al l anvs of trolo~ , the are to the i i te orth 

of "-h aingsbur cievenieeks)oort road was not examined. 

THE ( ee Fi,.... 1?) 

1 ant ~ from t smutsiana localities alon the u dis~ith 

Barrydale r ~ere lanted t irs tenbosch, h re most of ~he 

!lotered t t he end of the year producing intloresc 3 r. ces wit 

smooth perianths. 

In December of the follo i n y ar, 1960, a plant (~obe t 

6) from the o ulation (; Jberts 5 _. thieh had not r viousl 

f'louered, r uced a race ~ of .fl Tiers ·i ;h the rugose p r1.anth 

typical of the entity sp1ral1s. The locality was vi -ited the 

f'ollowing brua.ry to collect flowering material of both enti ti·s, 

but no other plants o! spiralis were found. (,.t this locality 

plants of' smutsiana were in full flower as at the s ti were 

spiralis plants .... o d .sho~J n; . 

This is the only record of the author for the entity 

spiralis in this art of the Little varoo, nnd to ate, is the 

westernmost precise loe ~lity f or this entity. 

Proceeding east ards t h next locality for spiralis 

found by the author was pproxi tely 5 miles South of C li udo p 

86. 

on aShaley hill to the est of the Rooiberg ~as8 ro • This hill 

rose from a silty vlakte, strewn with quartzite p bbles on hich 

creeping mesems were . common, notably Glottophyllum and 0 thelmopbyllum 

spp . Veget ation on the shaley hill consisted or low shrubby 

compo~ites d mesems togeth r with spiralis plants wh~ch ~e~ 

locally frequent over a s all area, ror·n alone or · t hes. 

Bet teen 0 lit~ orp an Lad1s "th, the ve t ation is 1 gely 

Spekboomveld (25) with Portulaearia afra dominant along the 

Huisrivier P~ s, ~md no plants of .st ulob were f ound here. South 

of' this area rise the Rooiber~e and orth• the orart ere . 

The road from l" tzdor . to r dtshoorn runs thr gh 

cultiv t d l an , then tur 1 v g tation o ~hie· 

as ~aroi Bro~~n Veld Little Karoo type (26(b)) . 

c ocl's ~ esc i bes 

.,.orth outh 

of' this extending to the .l. o•_)".:;h lls a the ifartber and 

and "ant- est f rom ~ d i th to .,.ni· 1 , h c s r the 

veget .ion to be 'pekbo' v~ld or ucculent 1ountain ~crub with a 

patch of' succulent Karoo (31) to the immediate South or the 
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Fig.l7. Showing the distribution of the entities herrei, 

spiralis and smutsiana. 



Calit orp- dtshoorn ar id Broken Veld. In the kboomveld, 
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THE ENTITY HERREI. (~ee i • 17).(See Plate 10). 

Of the entities •tith convex outer 1 ed epi 

cells, herrei, apart from the discontinuities of the oth 

specimens, has the e t ernmost distribution. 

two localities for this species are known. 

o date, only 

• 



89. 

The Hoekplaas locality for 

the entity herrei (Rl6). 

Note bushes of Pteronia, 

Pentzia and Eriocephalus spp, 

with plants of Aloe ferox, 

Carissa sp and Euclea undulata 

in the background. In the 

distance are the Kammanassie 

mountains. 

The h abit of a p l ant of the entity herre i from the popu l a tion 

(Rl6 ). Tops of s hoots appear to h ave been grazed. The 

plant is growing under a bush of Eriocephalus sp. 

PLATE 10. 



l 

The first is about 10 miles est o£ Uniondale, near 

the £arm Hoekplaas. To the est, South and East or Uniondale 

lie the Kamanassie, Outeniqua and Kouga mountains. Around 

Uniondale, the vegetation is Rhenosterbosveld (43), while to 

the North 'est towards De Rust it becomes Succulent Mountain 

Scrub, and North East towards Willowmore, Karoid Broken Veld. 

The Hoekplaas localit7 was a shaley "vlakte" with 

vegetation of the Karoid Broken Veld type - low growing bushes 

of coaposites such as Eri~ephalus, Pteronia and Pentzia spp. 

and shrubb7 mesems, with a few bushes of Euclea undulata and 

Carissa sp.' and occasional plants or Aloe ferox. Here, over 

a small area the entity herrei was occasional, mostly under bushes. 

The other known local! "t7 for herrei is 5 miles South 

East of Prince Albert along the Prince Albert Klaarstroom road. 

Acocks described the vegetation to the North of the Swartberg, 

East and West or Prince Albert as a narrow band or succulent 

Mountain Scrub (25). Near Prince Albert itself, there is quite 

90. 

a large area where Portulacaria arrra is dominant, and where no 

Astrolobas were found, but in the kloor where the entity herrei 

grew the vegetation was more typical or the karoid broken veld type, 

with low shrubby mesems and compos ites, some succulents notably 

Crassula rupestris, and occasional low trees or Euclea undulata. 

The author found herrei growing on both sides or the kloof, i.e. 
r 

with North and South aspect, where the plants were occasional 

growing alone or under bushes. 

RAINFALL AND DISTRIBUTION OF ENTITIES 

Rainfall statistics were taken from the publication 

by the eather Bureau (W.B.20). Mean, maximum and minimum annual 

rainfall figures for selected weather stations near Astroloba 

localities are given in Table 21. 

In some instances these figures m~ be considered to 

apply to the locality in question, in other instances the rainfall 

of the weather station is probably higher. An example is 



afforded by the figures !or weather stations near localities tor 

the entity bullulata. (See Table 21) . Nuwe Dam is more or less 

in Verlatenkloor, and Spes Bona is very near the locality on the 

Ceres Sutherland road (Roberts 24), so that figures for these 

stations may be taken as being very similar to those for the 

actual localities. However, there is a locality described as 

91. 

"between Ladismith and Laingsburg", (No . 9363 in herb . H. Bolus BOL) . 

For the sake or completion figures are given for Laingsburg , 

Pr1nsrivier (between Ladismith and Laingsburg) and Ladismith, but 

the Ladismith figures are nearly 100 mm . higher than any or the 

other weather stations for bullulata localities . Sutherland is 

included because its rainfall is similar to that of Nuwe Dam and 

there are additional figures tor this station or seasonal rainfall , 

expressed as a percentage per quarter, over a period or 30 years . 

MEAN ANNUAL RAINFALL 

In an attempt to give a rough visual picture or the 

average annual rainfall associated with localities or entities, 

for each entity a diagram was constructed indicating at the same 

time , along the horizontal axis: !requency· o! rainfall classes, 

the cl iSS interval being 50 mm, and along the vertical axis: 

the actual measurements or the selected stations within each 

class. {See Fig. 18) . Stations tar from the actual localities, 

such as Sutherland and Uniondale, which are included in Table 21 

because or their seasonal variation records, are omitted. In 

the case or towns for which there is more than one average annual 

rainf'all figure , the average of these is given , with the exception 

of Laingsburg, {104. 4 and 135. 1 mm) . 

The resultant picture is only approximate but it does 

show that most localities tor the entities foliolosa and congesta 

are associated with the highest rainfall or all entities, or 

between 250-400 and 300-450 mm . respectively . The three recorda 

tor the entit7 foliolosa in the 100-150 mm . cl ss are included 

on account ot the dubious locality between Laingsburg and 

Ladismith, (Pillans 877 BOL) . For the third member of the 

foliolosa group , the entity robusta, most localities are associated 

with a rainfall or 150-250 mm . 
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Fig.l8. Showing the average annual rainfall for weather stations 
nearest localities for each entity. Each horisontal stroke 
denotes the average annual rainfall for a single station. 
On the vertical axis the actual measurement is indicated, 
along the horisontal axis, the measurements are grouped in 
classes with a class interval of 50 mm. 



o loc lities re associated with an annual r ain! 1 of 

less than 100 mm. In the c e of the remaining entities, records 

of above 250 :r.un . per annum are from the towns of tont gu, 

Barrydale, ,adismith and Graaff einet, for rugosa; from Ladismith, 

De Rust and Gras!! Reinet for spiralis; from Barrydale and 

Ladismith !or smutsiana; and from Ladismith !or hallii and bullulata. 

In general it is seen that 1n the Great and the Little 

Karoo, the mean annual rainfall decreases southwards from the 

northern. mountain ran es, and from East to est and thus the 

entities with the easternmost distribution are associated with1 

the highes t annual rainfall. 

SEASONAL RAINFALL 

ention has been made of figures for quarterly percen­

tages of rain! 11 obtained over 30 years for some stations. 

In the Great and Little aroo there are changes in the 

percent ge of quarterly rainfall from 1est to East. Between 

latitudes 33°and ~0 South the seasonal rainfall changes from most 

precipitation in July-August with December-February the driest 

months as seen for Mont gu and Touwsriver, to two or 

precipit tion in arch-May and )eptember-November, with two 

drier intervenin periods as seen for Prince Albert, (where the 

March-ray peak is eli htly higher than the September-November 

peak), Calitzdorp, Oudtshoorn and Uniondale. Still further East, 

Porth of the ouga-Bavi..,anskloof ran es, the seasonal precipitation 

reverts back to one period or lo~ precipitation, now between July­

August, rising to most precipit tion in December-March, as a t 

->teytlerville. 

Between 32°and 33°South, to the ~est, most recipitation 

is between 1arch-August, as seen for utherland and Spes Bona, 

but East of the Nuweveld range, most preci itation occurs in 

December-February, with July-August the driest months as seen for 

Beaufort est and as far East as Adelaide. 

ith two peaks of precipit tion, the percentage 

difference between wet and dry periods is somewhat less than 

when there is only one precipitation peak . But in all cases, 

with the exception or the Cradoc st tion, here it reaches 2~, 

this difference is les than 2Qr. 



For eac entity, graphs of percentage seasonal variation 

in precipit tion for the nearest weather stations were drawn 

(See Figs. 19, 20, 21). From these it is seen that, apart from 

the doubtful foliolosa locality "between Ladismlth and Laingsburg", 

Fillans 87? BOL, the entities congesta and foliolosa occur in 

areas with maximum precipitation in summer. The entity robusta 

occurs in areas with all three patterns of precipitation, while 

the remaining entities have the maximum precipitation in winter, 

or two preeipi t tion pettks, with the exceptions of the doubtful 

Graatf Reinet localities for the entities rugosa and spiralist 

(respectively os. 4202 and 5112 in Herb. 1arloth. c ~). 

FLOWERING TIMES 

The flowers take about six ~eeks to develop from when 

the inflorescence buds are first visible to the opening of the 

lowest flowers. It may be a fortnight before the topmost flowers 

are open. and another month before all the fruits are mature. 

The flowerin~ period may thus be considered as covering three 

months. 

Histograms sho ing the extent of the flowering period 

were constructed separately for specimens flowering in the field 

and under cultivation in the follo i n way. If the specimens 

were collected in bud, then the two months subsequent to the date 

of collecting are included in the histogram; if the specimens were 

in flouer, then the month before and the month after are included, 

and if in fruit then the ~~o preceding months. This data for all 

localities wa included in one histogram. (See Fig. 22). 

Of the foliolosa group, the flmt~erin.:'J· period for the 

entity foliolosa in the field starts in ~gust ends in .1areh 

with peak bloomin time in November and December, in the rainy 

season. The only two records of flowering under cultiv' tion 

correspond to behaviour 1n the field. 

The entity congesta in the field has peak bloomi 

per·ods in ptember and Januar,r, just before and during the rainy 

se~ on, i th only one record of flouerin in the dry season from 

Mortimer (June 1915 Davison Nbg 187/15 BOL). ~ls is shown in 

94. 









Table 19, flo ering months ~or the s e loa lit v ried fro 

year to y e.r . 

Loc ity Flo T rin~ and rui tin -o b d , !lm era 
or fruits 

elspoort Jan., "'eb . 1874 Dece ber 1959 
Aug. 1927 
ept. 1929, 60. 

Cradock t . 1935 ovember 1960 
Dec. 1959 

TffiLE 19. howing condition of congesta plants t two localities 

in the field for di~ferent years. 

h pattern un er cultivation for the entity congesta 

is similar, rith a shift in one of the eak periods to February-

April . Interest~ng variations in length of time between 

flowering peaks were ob erved t Kirstenbosaht (see Table 20). 

For the entity robusta, in the field, flowering ~imes 

were ob erved to be from 1 ay to October, with p ak bloomi.ne time 

in July and ugust, in the dry period before the beginning of the 

summer rainfall season or the second annual precipit tion pe ~ , 

depending upon locality. Under cultivation, for the !ew instances 

availHble, a similar ttern was observed. 

98. 

Locality. D te of Condition 
collection when 

collected • 

Flowering period 
in subsequent 
years under 
cultivation 

Length or time 
et\< een 

consecutive 

Dikkop Vlakte April 1959 
Comins 2064 

On A elaide 
Grahamstown 
Rd . oberts 
38, 39 

Cradoek 
RobertG 53 

elspoort 
Comins 2065 

Dee. 1959 

1 ov. 1960 

~ept. 196 

X 

X 

X 

Jul-Sep 1960 
Y. ar-t ay 1961 
Dee-Feb 1962 

Feb- pr 1961 
Jan-Mar 1962 

eb-Apr 1961 
" n 1962 
II tl 1963 
" " 1964 

Jtil-. ep 1961 

e flo ering 
periods 

8 
9 

10 

12 
12 
12 

11 

TABLE 20. 3ho ing variation between peak flowering periods for 
populations of congesta ander cultivation at Kirstenboseh. 

• See key to able 21 for eanin • 
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Fig.22. Showing flowering times of the entities of Astroloba. 
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100. 

The entity rugosa in the field has a flowe~ng period 

from August to May, with peak blooming time in November and December, 

which apart from the doubtful Graatf Reinet locality, is in the 

driest season. similar pattern is observed under cultivation. 

In the field the !lowering period tor the entity ·herre1 

is from June to November, w1 th July and August peak flowering times, 

in the period or low precipitation before the second annual 

rainfall peak, which as mentioned previousl7, is lower than the 

March-M8J' one for Prince \lbert. s~ilar pattern is seen under 

cultivation. 

The entity spiralia in the field has a flowering period 

from ovember to July, with the peak flowering period in January. 

It is felt that were more data available, the extension of the 

flowering period to Jul7 would prove somewhat exceptional, as 

under cultivat ion, the flowering p riod was round to be between 

December and June, vi th ebruary and March the peak blooming 

periods. With the exception of the doubtful Graarr Reinet locali~, 

the peak blooming time occurs in the field in one of the two seasons 

of low precipitation. 

In the field, the entity smutsiana has a flowering time 

of from January to April with February and March the peak flowering 

period, occurring just before one or the two annual rainfall 

peaks, with a similar pattern observed under cultivation. 

For both the entities hallii and bullulata the flowering 

period under cultivation was from November to January. In the 

field this was similar tor bullulata, but longer for hallii, being 

from October to April, with December the peak period. Peak 

flowering time in both ca es was in the dry season. 



TABLE 21 . 

The localities recorded tor all entities , with 

rainfall data from the nearest weather stations. The mean, 

minimum and maximum annual rainfall , and annual rainfall 

expressed as a quarterly percentage over a period of years 

are given. Data on flowering times are also included. 

( With regard to the column condition of the specimen at 

time of collection, !! • unknown; ! ., no inflorescence buds , 

flowers or trui ts; !}. • inflorescences in bud; ! • plants in 

full .flower; Ji • plants in .fruit . ) 

101 . 



R a 1 n .t a 1 1 
Date Conditicn Subsequent Nearest A n n u a 1 ,,: Q u a r t e r 1 y 
of when Flower!Qiin Weather mm. 

Collector Localitz __ Collection Oq~lectt' OUltiJ!tlon Station Mean Max, "in. D-J M-ft J-A ~· 

Fo1io1osa 

Long 11?5(GRA) Addo Bush 

Long 11?5(FRE) " 
Zey-her 4184( GRA) Zwartkops SUn-

days River 

Zeyher 1054( GRA) Koegaltammas 
Kloot 

Barker 5100(~1BG) K1e1npoort 

Nbg 1?1/59 Springbok-
v1akt 

Roberta 11 Wo1we!ontein 

No.2?628(BOL) " 
Roberts 10 Toekomst 

Acocks 11997 nr.K1ein Riet R. 
(PRE) W. of Waterford 

Roberts 36,3? Lake Mentz 

Roberts 12 Baroe 

Roberts 13 Mount Stewart 

Roberts 52B Mount Stewart 

Roberts 14 Steyt1ervi11e 

11.2.34 F 

11.2.34 X 

Aug.1904 X 

1904 F 

2.12.47 F 

Oct.l959 B 

Dec.1933 X 

Oct.1959 X 

29.10.45 F 

Dec.1959 F 

Oct.1959 BF 

Oct.1959 BF 

Oct-Nov. F 
1960 

Oot.1959 BF 

Feb.1961 

Ad do 

Moira 

354.8 465.8 199.1 

383.5 500.6 187.4 

K1einpoort 290.6 537.7 158.5 

Springbok- 294.6 389.4 242.1 
vlakt 

Wo1we!on- 297.7 384.6 189.? 
tein 

Waterford 247.1 ~8.? 106.9 

Lake Mentz 256.3 361.4 106.4 28 31 14 2? 

Waaipoort , 214.1 327.4 91.9 

Kranskop 1??.8 294.4 88.6 

Steytler- 228.6 430.8 ?4.? 27 31 14 28 
v11l 

2 
• 



R a 1 n t a l l 
Date Oondi tion Subsequent Nearest A n n u a l i ' Q u a r t e r 1 y 
of when PlowertQgin Wea~her mm. · 

Qo1Aet,2E Locality Collection Collected Oglt1vat1on S!ation Htan Hax• M!B• D-~ H-K J-A 8-B 

Foliolosa Contd. 

Roberts 43A Steytlerville 

Roberts 52A Steytlerville 

Paterson 40 Steytlerville 

Roberts 34 Cranmere 

Roberts 35 10 miles South 
o:t Fearston on 
Waterford Rd. 

van der Berg Kend.rew 
Nbg.r0/2, 
(BOL 

Frith B/3606/59 Kendrew 
(K) 4 

H.Bolus 5264A Kruidtontein 
(BOL) 

H.Bolus 264(BOL) Gra~:t Reinet 

Thode A62l(FRE) Graaf':t Reinet 

Frith H/3606/59 Graatt Reinet 
(k) 5 

Roberts 29 

60 

At turnoff to 
Valley of 
Desolation 

" 

July 1960 

Oct-Nov. 
1960 

Nov.l911 

Nov.l959 

Nov.l959 

April 1929 

May 1924 

Sept.18?0 

A~-Oct. 
18 0 

Nov-Dec. 
1925 

May 1924 

Dec.l959 

Feb.l961 

X 

BF 

F 

X 

X 

X 

X 

BF 

F 

., 
X 

F 

F 

Cranmere 305.6 515.9 84.6 

Fearston 3?0.6 4??.5 130.6 30 

Kendrew 
Estate 

285.2 153.3 11?.6 32 

Kendrew 
s.A.R. 

254.8 4?2.2 115.1 

Graaf:t ~.2 545.1 14?.1 
Reinet Gaol 

Graatt 345.7 573.3 165.9 32 
Reinet Oonvent 

van Ryne- 324.1 511.0 164.8 
velds Dam 

30 13 2? 

32 12 25 

29 13 26 

b 
\)1 

• 



R a 1 n t a 1 l 
Date Condition Subsequent Nearest A n n u a 1 7· Q u a r t e r 1 y 
ot vhea llovertnaln Weather mm. 

Collector Locality Ool1eot1on, Oolleoted Oultivatlon Stat,on Mean MfX• Min. D-7 ft-M J-A S-B 

Roberts 30 

N.S.Pillans 

Foliolosa Contd. 

10 miles N. ot Dec.l959 
Graa.tr Reinet on 
Middleburg Rd. 

Between Ladi-
smith and Laings-
burg? 

X 

u 

Bloemhof 301.2 496.1 12?.0 

Aug.l90? Laingsburg 104.4 303.3 20.8 

135.1 195.6 73.? 

Prinarivierl43.0 199.9 57.6 

Ladismith 337.0 515.1 176.0 20 30 19 31 

~ 
• 



Rainfall 
Date Condition SUbsequent Nearest A n n u a l , Q, u a r t e r 1 '3 
ot when llower!ng in Weather aa. 

Collector Looali)l Collectioe Oglleote4 OUlti~tion Btat&2n "-!! ftax• Min, D-l K-H J-A 8-J 

Congesta 

D;yer 975(PRE) Hel poort Aug.l927 1! Heatherton ~1.7 592.3 240.8 -Towers 

J>7er 2096( GRA) " Sept.l929 F 

Rosenborth " 24.9.47 F Uplands 315.7 455.7 139.2 
Stell.Un.7851 
(BOL) 

H. Bolus 2687 " Jan/Feb F 
(BOL) 

H. Bolus 2687(K) " Feb.l8?4 F 

Roberts 41 " Dec.l959 X A~-Oct. 
1 0 

Comins 2065 " 23.9.60 R A~-Sept. 
1 1 

Cruden 209(GRA) Alioeda.le 25.3.1? F Alioedale 394.2 723.6 152.1 

Comins Alic$dale 1960 X 

Comins Dikkop Vlakte April 1959 X July-Sept. As !or 
1960 Hellpoort 
March-May 
1961 
Deo.-Feb. 
1962 

Roberts 40 nr Dikkop Vlakte Dec.l959 X 

Comins Dikkop Vlakte 23.9.60 R 

Comins 2063 Krantz Drift 21.10.60 F As :tor 
Hel poort .... 

0 
\11 
• 



R a 1 n .t a 1 1 
Date Condition Subsequent Nearest Annual % Q u a r t e r 1 y 

o.t when Flowering in Weather mm. 
Collector Localit~ Collection Collected Cultivation Station Mean Max. Min. D-F M-M J-A. S-N 

Qongesta Contd. 

Acocks 12049 Top o.t Brakkloot 1.11.45 X As .tor 
{PRE) Hellpoort 

Roberts 38,39 12-18 miles .trom Dec.l959 X Yeb-Apr~96l Adelaide 448.0 681.0 220.5 32 30 10 28 
Adelaide nr. Jan-March Cli:f'ton 366.5 5()0.4 180.1 
Friesland on 1962, 1963 Wester- 438.9 523.7 195.1 
Grahamstown rd. and 1964 .tord 

Seven- 345.9 446.8 154.? 
.tontein 

S.leg (GRA) Fish River Oct.l896 X 
Rand 

Davisonl Nb,. Mortimer June 1915 F Semaphore 310.9 542.5 118.1 
18?/15 BOL 

A.cocks 11928 Rayners Kop 25.10.45 X Tarka Train-29?.2 436.1 91.? - - ... 
{PRE) ing Farm 

Roberts 33 nr. Rayner a Kop Dec.1959 F 

No.2?632(BOL) Cradock 19.9.35 F Cradock 
~S.A.R.) 356.6 483.1 185.2 
Gaol) }41.9 6?2.6 104.4 35 33 8 24 

Cunningham(BOL) Cradock ?.10.35 X 

Roberts 32 Cradock Dec.1959 F 

Roberts 53 Cradock Nov.l960 X Feb-Apr.l961, 
1962,1963 & 
1964 

Roberts 31 19m N. ot Cradock Dec.l959 X Fish River 268.0 496.6 8?.9 - - - -nr. Knuts.tord Fortuin- 291.6 517.4 1?4.0 
plaats .... 

J.J. Bruwer Rosmead 25.10.3? X Groot- 365.0 623.3 184.? - - - - 0 
(BOL) .tontein 0\ 

• 



a i n f a 1 1 
Date Condition Subsequent Nearest Annual ~ Q u a r t e r 1 y 

of When Floweriq in Weather 111111 . 

Collector Locality Collection Coll•oted Cult_tva~ion __ S tatJ.qp _____ __ MeaJI Ma~·---- 141_1l_. o-r _M-w J-A S-N 

~sta 

S. Sohonland(P~ ) Lake Menta Au& . l92l F Lake Ments 2~6 . 3 361 . 4 106 • .& 28 31 1.& 27 

Acocks 11995 ~ miles E. of 29 . 10 • .&6 X Waterford 2.7 . 1 3,8 . 7 106. 9 
(PRP ) \~atertord 

Coapton 20323 Mount Stewart ~.12 . •1 X Waaipoort 21.& . 1 327 . 4 91.9 
(1• . I •) 

Klipplaat 230 . 6 374 •• 65.3 31 31 11 28 

Dyer 4022 (. . ) Steytlerville Au& . l939 F Steytler- 228 . 6 430 . 8 1'4 . 7 27 31 14 28 
ville 

Roberta 15 :,teytlerville Oot . l969 X 

Roberts •a Steytlerville July 1960 F 

v.s. Reea Nb, . Miller 12 . 8 • .&3 F Fullerton 177 . 5 421 . 6 73 . 7 
1302/26 (NDG 

Ji oberts 8, 9 . nr . Mi ller oot . l969 X Jun-Au& . l962 

Roberts 45 nr . Miller July 1960 B 

Letpoldt 3062 Koppie Nr . July 1940 X tvillowmore 236 . 2 <&39 . 4 101 . 1 
(i • L) Willowmore 

Stell . UniT . Gdn. ~~e tw . Oud ts- 12 . 8 . 47 F Sohilpads• 242 . 6 398 . 3 138. 2 
784:9 (BOL) hoorn & Willow- been 

more 

Roberts 27 Kl.aarstrooa Deo . l969 X Klaarstroo• 178. 3 374 . 4 61 . 2 

iroom s . n . No . Jlrinoe Albert Au& . l923 F Frince Alb- 182 . 4 484.1 56 •• 21 35 19 26 
11652 in Herb . ert 
Marloth ( 

Roberta M Prince Albert July 1961 F .... 
0 
-..:3 
• 



R a 1 n t a 1 1 
Date Condition Subsequent Nearest Annual ~ Q u a r t e r 1 y 
of When Flowerin& in Weather mm . 

Collector 
' 

Looalift Colleotloa Collected CultiYatioa Stattop M .. g uas. Mia, n-r M-M J-A S-Jf 

Robuata Contd . 

Roberta 65 nr. Farm Vleiland April 1962 X Rietvlei 176 . 5 317 . 8 63 . 2 16 29 26 28 

Roberta 67 nr. Farm April 1962 X 
Spreeufontein 

K1ratenboach . " Sept . 1961 X 
trip . 

Rob•rte 1 nr . Fa I'll •. iet- May 1969 B Laiqaburg 104 . 4 303 . 3 20. 8 
fontein 8 mi . 
froa Laingabura Lain&aburg 135 . 1 195 . 6 73 . 7 

No. 27630(DOL) \fhitehill Oot . l930 FR 

Roberta 57 nr.Whitehill Dec . l960 X Whitehill 122 . 2 201 . 2 11 . 0 
Rail 

l.. . Oliver nr.Whitehill Aug-'lept . 1960 FR 

Roberta 66 nr.MatJeafontein Deo . l960 X Hillandale 169. 8 370 . 6 64 . 9 -
Bartlett 3'9( , ( L)" - Matjeefon- 156 . 8 345 . 7 68 . 3 16 31 33 21 

tein 

Nbg . 31T2/16(NBG)Beaufcrt est 1914 F Beaufort 227 . 6 515.6 62 . 7 36 29 13 22 
eat Gaol 

Taylor 92l (BOL) '"'!orth of eau- 30 . 9 . 35 F De Hoop 230 . 4 372 . , 149. 4 
fort Weat 

. Hall 2284 Foot of Molteno Aug. l961 FR June-Au& Le•oen- • 317.8+ 591 . 8 131 . 8 - - - -}Jaaa 1962 , 1963 , fontein 
196, 

obcrts 27 10 •1l f~8 f... of Deo . l959 X Nelspoort 236 . 8 556 . 8 11 . 2 
elapoort 

..... 
0 
<D. 
• 



• 

R a 1 n :f a 1 1 
Date Condition Subsequent Nearest A n n u a 1 ~ ' u a r t e r 1 y 

of fhen Flowering in l\ff r..~.ther mm . 
I Collector I Loo&li~l Collect10Jl Oolleotecl Cult1-nt1g Statlop Meg Max, MlDt D-F 111-M H §=! 

Robusta Contd . 

10 miles E.ot 
Nelapoort 

Ju ly 1960 F 

In Nuweveld Mt,Range, rainfall therefore rather high • 

Nelspoort 
Sanatoriua 

238 . 6 604 . T T5 , 9 

b 
~ 
• 



Date Condition 
Collector of When 

Looalttr Collection Colleote4 

Hall!! 
Matthews Nbg . Prince Albert March 1915 F 
3479/l,(BOL) 

Rennie Nbg . lrinoe Albert May 1929 X 
1418/28(BOL) Division 

Joubert 97 (V L) Ladisllith Jan.l93.f, X 

No . 2762.ft(BOL) Between Ladt- - u 
111th and 

Laings bur& 

Barker 109(BOL) 6 111 . troa Sept . l932 X 
Lain&aburg on 
Ladismith Rd. 

Roberts <i8 Approx. l• ai . July 1960 X 
from Seven 
eeks Poort on 

La ingabura Rd . 

Robert• 52 " Oct . l960 B 

H.Hall 
202/53 

Koup 1963 X 

Roberta 26 Koup Deo . l969 BF 

Robert• 5.ft Koup Deo.l960 F 

Subsequent Nearest 
Flowering in Weather 
CulttntiOD Statton ...... 

Prince 182 · " Albert 

Ladismith 337 . 0 

May 190.f, Prinarivier 143 . 0 

Lain&& burg lO.ft • .f, 
136 . 1 

Rondekop 101.1 

Nov-Jan. Rietvlei 176 . 5 
1960,1961 t 
1962 and 
1963 

Nov-Jan . Koup 108. 2 
19159,60,61, 
62 , 63. 

Nov-Jan.l961 
1962 and 1963 

R a 1 n t a 1 1 
Annual ~ -.t u art e r 1 y 

mm . 
Maz., Mta, D-F M-M J-A S-N 

<i84 . 1 56 . , 21 36 19 26 

616 . 1 178. 0 20 30 19 31 

199. 9 57 . 8 

303 . 3 20 . 8 
195.6 73 . 7 
153 . 2 .ftl.-1 

317 . 8 63 . 2 16 29 26 28 

215 . 1 26 . 9 

~ 
~ 
0 .. 



Condition Subsequent 
When -- -

olloctod Cultivation 

Du11ulata 

Aoocka 18396 4 miles N. ot June 19615 X 
(Photo) (PRE) Matjeafontein 

Roberta 25 • miles N. ot Deo . l969 F Nov-Jan . 
l\l.atjeatontein 1961,62, 
on Sutherland 63 . 
Road . 

Roberts 55 " Deo . l960 F 

Roberta 24 Approx. 35 mi . Deo . l959 F Nov- June 
N. ot Ceres on 1961 , 62 . 
Sutherland Rd. 

No . 2T6315(1lOL) Ceres Karoo 19'6 

H. Hall Nbg. Verlatenk1oot Feb . l956 u Nov-Jan. 
2815/1515 (NBG) 1959, 60, 

61 . 

Logan sn . Roggeveld mta . July 1936 X 
No . 27635(BOL) nr . Sutherland 

No . 9363 in Herb . Between Ladismith - u May 190, 
T1 . Bolue (HOL) and Laiqabura 

ainfnll 
. eareat Annual % Q u a r t e r 1 y . -
Stati on Mean Max . Min . lJ- l'' M- M. J-A t~-N 

l atjea- 159. 8 370 . 6 5.t . 9 15 31 33 21 
tontein 

JI illandale Ui8 . 8 3415 . 7 68 . 3 

Spea Bona 10~ . 7 178. 0 37 . 1 17 28 32 23 

Nuwe Daa 24, . 8 373 . 1 167 . , 

Sutherland 224 . 8 265 . 7 122 . 4 

Sutherland 247 . 6 463 . 1 10.( . 6 17 28 35 19 
(Gaol) 
Latn&ebur&l 104 . 4 303 . 3 20 . 8 
Laingsburg 2 135 . 1 195 . 6 73 . 7 
Prinsrivter l.t3 . 0 199. 9 157.6 
Ladiamtth 337. 0 6115 . 1 176. 0 20 30 19 31 

~ 
~ 
~ 
• 



R a 1 n f a 1 1 
Date Condition :iubee'IUf~nt Nearest A n n u a 1 ~ .~ u a r t e r 1 y 
of 'Tht•n Flowertnc in Weather mm . 

Collector Locality Collection ~o_ll .• _oted Cult1Tatt_o_D__ sta~t011 Mean Mas. . Min. D-P M-M J-A S-N 

Robert• A2 

R. du Plessis 
(I' L) 

P . Ross Frames 
(B< L} 

Nb& . 428/58 

Rugosa 

23 ai . froll Ladi­
smith on road to 
Barrydale 

T mi . froa 'Narm­
waterberg on 
road to Barry­
dale 

6 mi . N. of 
Barrydlile 

Darrydale 

A. J . Joubert 111 T •i . East of 
(J.l L) Vanwyksdorp 

Compton & Lamb Muiskraal 
Nbg . 2306/2T 
(:.'. L) 

1:. Fercuson(JJOL) R1ver8dule + 

N. J.s . van der Hontacu "ex 
Merwe 22T(ItL) hort .Donni~vale" 

tay 1959 

Auc . l955 

1926 

19fi8 

May 1939 

1927 

13 . 6 . 29 

Jan. l93T 

Hurling & Neil 
( ~ ( L) 

nr.• ontagu Nov . l931 

A. J . Joubert 
(GRA) 

Nbg . 868/60 

J . Neil(JKL) 

ontagu District Dec . 1932 

onta&u 1960 

4m. out of ~ontagu Nov . l931 
on 1 .aden Road 

X 

X 

u 

X 

X 

u 

X 

X 

X 

X 

u 

X 

Nov-Jan . l960 loortton-
Jan41aroh tein 
1961 

April 1929 Barrydale 

20 . 12 . 60 

April 1929 
(fruiting} 

13. 12 . 60 

fontagu 

l t s.o 192. 8 47 . 5 

265 . T 410 . T 93 . T 

31?, . ~ 560 . 8 136. 6 11 25 33 30 

+ obviously Riversdale District ~ 

1\; 
• 



a i n f a 1 1 
A n n u a 1 ~ Q u a r t e r 1 y 

or men Flowering 1n wea~her mm . 
ollector Locality 

Rugosa Contd . 

Robert• Al7 On hillside 1 mi . Dec . l9159 F 
N.W. ot upper 
Baden tontagu 
District 

Robert• Al8 • mi. out ot Dec . l959 F Deo-Feb . l960 
Montagu shallow Jan- March 

Roberts A59 kloot ott Upper Deo . l960 F 1961 
'Haden Road 

Roberts A23 2 mi . out of Deo . l959 F 
lontagu at Baden 

Rd . turn ott 

Roberts A50 Farm Rietvlei Sept . l960 X Rietvlei 233 . 9 374 . 1 159 . 2 
No . 2, 1 miles (Nr.Montagu) 
out ot Montagu 

Roberta Al9, On Pieterstontein Deo . l969 F Hoek van 184 . 4 292 . 9 68 . 8 21 28 23 28 
A20 . Rd ••. tontague Dist . die berg 

Bel lair 121 . 7 268 . 5 58 . 7 

Roberts A21, Nr . Far. Brak- Deo . l959 F Nov-Jan. 
A22 . water on Dob- 1960 

belaars K1oot Rd. 

N. J . S. van der Bol1nievale Jan.l937 F Bonnievale 2.6.6 301 . 8 1.0. 0 
lo{enre 226(BOL) 

Malan& Nbg . Keis1es Hoogte May 1929 X 
1687/22(BOL) 

A. J . Joubert 12 miles S.E . Sept.l932 X Touwsriver 218. 2 399 . 5 85 . 6 1. 24 40 22 
(B<,L) 'l'ouwsriver 249 . 7 483 . 9 152 . 1 

1-J .... 
\)1 

• 



Date Condition Subsequent 
ot When F'lowering in 

Collector Loca~tty Collection Collected CultiYation 

Rugosa Contd . 

S . leg No . Ladiaaitb April 1929 FR 
27638(BOL) 

A. J . Joubert Ludisaith Dec . l932 X 
( HI L) 

N. S. Pil1ans 857 Between Ladisaith - u Flowered in 
(BOL) & Laingsburg hort Nov . 

1906 

Roberta 66 Nr. Fara Rietvlei 
on La ingaburl/' 

April 1962 X 

Seven Weeks Poort 
Road . 

S. leg No . -&202 Uraa:r: Rienet Oot . l905 F 
in llerb . 
Mar1oth (PRE) 

:Nearest 
Weather 
Stat ion Mean 

Ladiaaitb 337 . 0 
Al&eryna-
kraal 1.0. 0 
Poortfon-
tein 108. 0 

Prinarivier 143 . 0 

Rondekop 101 . 1 

Rietvlei 175 . 5 
(Lai~&burg 
div. 

Graaf 345 . 7 
Rienet 
~Convent) 
gaol) 346 . 2 

R a i n t a 1 1 
Annual ~ Q u a r t e r 1 y 

mm . 
wax. Mia. D•P H=M J-A s-N 

&15 . 1 176. 0 20 30 19 31 

213 . 1 -&5 . 0 - - -
192 . 8 -&7 . 5 

199. 9 5T . 6 -
1&3 . 2 -&1 •• 

31T . 8 63 . 2 16 29 26 28 

573 . 3 165 . 9 32 29 13 26 

5-&5 . 1 14.T . 1 - -

.... .... 
fr 
• 



Of \7lle.n J.' lowertng 1n 
r Locali 

sataiana 
Roberta A3,4 1 ts 1 23-26 wiles fro. May 19&9 X Jan-ii ~!rch 

t oottb on old 1960,61, 
l n Road. 62,63. 

Roberta A62 " Feb.l98l F 

li • noaa 1~r•••• 1' at. S of Uay 1g2g X 
b&.215fi/28 Ladt amtth 

( ,t;OI,} 

tobt·rta 63, 63A.. N.of Mutskraa1 1 May 1961 X 
a1ona l..adlaatth 
Road. 

)I• TM/63 An7J~b•ra 1983 u 

P.nond 2&G Roothooate, 23.3 •• 0 F 
(N: G) ,: ,. ~ l•IJBbur& 

Roberta 151 nootnek haaa Oot.l960 X 
La i n&• bur& 

tYtston 

Roberta •o 12 m. troa SeYen July 19&0 X 
Wka. Poort on 
Latqabura Roaad. 

Roberta Oba. BeYeral ulacca April 1962 X 

D D U a 1 
Wea t her :mm . 
--

Poortfontetn l08.0 192.8 .,.& 

Barrydale 26&.1 •10.1 93.1 
Al&ery~at~-
kraal 140.0 213.1 •&.u 

Ladta•ith 33T.O &1&.1 1T&.q 

l'rtnsrt vier 1 ·3.0 19~.9 5T.6 

Ronclekop 101.1 1&3.2 41 •• 

Lalngabur& 104., 303.3 20.8 
13&.1 195.6 T3.T 

• ietYlet, 115.& 311.8 83.2 
(Latnaabura 
,)fY1aton) 

1 1 
~ Q u a r t e r 1 y 

- - - -

- - - -
- - - -
20 30 19 31 

- - - -
- - - -- - - -
16 29 28 28 

..... .... 
"' • 



Date Condition Subsequent 
ot fhen •'lowering in 

Collector Looality Collection Collected Cult1Tation 

Her!!.!. 

A . T rasmua s . n . l'rince A 1 bert 20 . 8 . 29 F 
No . 1368 in Herb . 
}1arloth (J•·n ) 

Ae)!.Kri&e 8 e ll e nr • . rince Albert 19f8 X 
No . l3009 in 
Herb . l'olue ( 1 ( L) 

J.J .H . Acocks 5 mi . s . 1 :. of 13 . 10 . 55 F 
18412 (PRF.) Prince Albert 

Roberts 46 5 ailea froa July 1960 F June-Au& 62, 
Prince Albert July-Sept 64 . 
on hill slopes 
by I laaratroom 
Road . 

Roberta Ob• . " Dec . 1960 X 

Roberts 16 nr . Fara ~· oek Oot.l959 X June-Aug 62, 
llaaa about 10 63 
miles ~ · . E . ot July-Sept . 
Uniondale 1964 

Robert• 44 " July 1960 F 

Nearest 
Weather 
StatiOD Mean 

Prinoe Albert 182 . 4 

Willow Glen 207.5 

Uniondale 325 . 1 
Uniondale 209 . 3 
VetTlei 230 . 6 

Rooirivter 240 . 8 

Rainfall 
An nu a 1 :; Q u a r t e r 1 y 

m11 . 
Wax. Win. D-F M-M J-A S-:N 

484 . 1 56.4 ">l 35 19 26 

334.5 49.8 

714 . 0 171 . 2 19 29 24 29 
410.7 83 . 6 
316 . 7 76 . 2 - -
362 . 0 141 . 7 19 "9 23 29 

.... .... 
CJ'\ 
• 



Rainfall 
Date Condition Subsequent Nearest Annual ~ Q uarterly 
ot When FloweriDI in Weather 11111 . 

Col_l~_otor Locality Colleoti~a Collected Cultivatiog Station Mean Min, Maz. D-P M-M J-A 8-H 

SJ!iralis 

Roberts 6 About 26 ai~trom May 1959 X Dec-Feb . Poortfon- 108.0 192 . 8 .fT.5 - - -Ladismith on old 1960,61 , tela 
Barrydale Road . 62 , 63 . Algerya•-

kraal 14 . 00 213 . 1 45 . 0 -
A. J . Joubert(BOL) Ladismith Nov . l932 X Ladis11ith 33'7 . 0 515 . 1 1'76. 0 20 30 19 31 

Roberts '1 About 5 ai . S . ot July 1960 X Jan-March Calitsdorp 198. 6 '21.,4 84.8 24 . 30 16 31 
Calitsdorp hill 1962 , 63 
slope to w. ot 
Rooiberg Pass Rd . 

Roberts 68 • April 1962 X 

Roberts T About T ailes s . oct . l9&9 X Oudtshoorn 238 . 2 419 . 6 11& . 1 20 28 20 31 
ot Oudtshoorn on (&aol) 
Robertson Pass Oudtshoorn 231.6 305 . 8 140 . 2 
Rd . (Convent) 

OUdtshoorn 
(Mun1o1-
pality) 245 . 1 458 . '7 105 . 2 

Roberts 61 " Feb . l961 F 

W. F. Barker OUdtehoorn 6 . 12 . 47 F 
5096 (NitG) District 

In Rerb .Mar1oth Oudtehoorn - u March 19215 
6510a (PRF~ ) 

S. le' No . 2T625 Oudtshoorn May 1929 F 
(BOL 

W. Tay1 or ( GRA ) Oudtshoorn Jan,l916 F 
1-' 
1-' 
~ 
• 



a i n ~ a 1 1 
Date Condition Subsequent Nearest A n n u a 1 ~ Q u a r t e r 1 y 
ot When Flowering in Weather •• · 

Colleotor Locality Collection Collected Cultivation Statloa Mean Min, Mas. D-F M~ ~~ S-N 

Taylor Nbg . 
130/16 (DOL) 

H. Herre Stell . 
Univ . Gdna . ll 
(BOL) 

P . Rosa Frames 
Nbg . 2626/2'7 
(NBG) 

P. Ro•• Frames 
Nbg . 2521/2'7 
(NBG) 

Spira1ia Contd . 

Oudtahoorn 

Little Karoo 

De Rust 

De Rust 

In Herb . Marloth Graat Reinet 
5112 (PRE) 

1916 u 

u 

192'7 u 

192'7 u 

F 

March 1918 

3,4. . 36 

1 . 3 , 4.3 De Rust 333 , 0 637 . 8 22, . 6 
Vlaktep1aas 2,1 . 3 376. 2 14.0 . '7 

Roo1krana 206 . 2 396 . 5 90 . 2 

Graat Rei-

20 29 20 31 

net Convent 3,5 , 1 513 , 3 1~5 . 9 32 29 13 26 
Gaol 3,6 . 2 5,5 , 1 1•1 . 1 

...... ...... 
()) 
• 
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Cl'rOIDGY 

Preyioua history 

Riley ( 1961) has compiled the moat recent list of reeordecl 

ehroaosome ceunts for the genus Aatroloba. His table, with lit~rature 

references is giyen below. The apecies are arranged a corcling to 

J a co baen ( 1954) • 

Specie a n no. 

A. aspera (Willd.) Uitew. 7 

as Havorthia aapera 

A. bicarinata (Haw.) Uitev, 

A. oongeeta (Salm.) Uitew. 9 

A. deltoidea {Hook.f.) Uitew, 7 

A. foliolosa (Villd.) Uitev. 

A. pentagona (Haw.) Uitew. 

a a A. pentagou Willd • 

as Haworthia apiralis Haw. 

A. ntapna Tar apiralis (Haw.) 
Uitev. 12 

A. apiralis (L.) Uitev. 

as A.spiralis L. (Bak.) 

A. sp. 7 

A. sp. 

Gasteria x Aatroleba 

Gaateria x apicroides Bak. 

2n no. - References 

Ferguson 1926 

14 Snoad 1951 a 

21 Resende 1937 

Marshak 19 34 

14 Ferauaon 1926 

14 Reeende 1937 

14 . 

28 

14 

14 

14 

ca 14 

Resende 1937 

Resende 1937 

Sate 1937, 1942 

J'erauan 1926 

Reaende 19,7, Konde 

and Maga ta 194 3 

Geitler 1935, Suto 1936 

Riley 1959 

:rerguson 1926 

!able 22: CHROMOSOME COUBTS OJ' SPECIES OF ASTROIDBA AND 

A'! INTERGEifERIC HYBRID. 

(lrom Riley (1961), Tables 2 and 3) 



It appears that in most cases the plants investigated came 

from private colleotione, act from plants collected in the wild. 

In rtew of this and in view of the exiating contusion over 'the 

identification of some speci s, this Ust is not of great value. 
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UnfortunatelJ , a number of the references were unavailable, 

notablJ that of Reaende (1937) in which the somatic chro•osome 

mual:ter of "Apiora bicarinata" was given as 2n • 21 Mo tripl 1• plants 

were found b7 the present author in an1 field specimens. The e7tolog 

of apeciaene of what the present author considers to be an inter-

g neric hybrid between H. aargaritifera and the entity rugosa, 

(erigiaallJ ••acribed as Apicra bicarinata ~Y Haworth ( 1819)), ie 

••alt with later. !he somatic numDer was 2n = 1• in all plant• 

exa•ined. 

In the same paper, Resende save the diploid nu•ber of a 

plant "Apicra pentagona" as 2n '2: 28. As will be shown later, the 

identity of the species "pentag na" is open to doubt. The onlJ 

polJpleid found lly the present author was the ent_i ty spiralis (2n ~ 28). 

Resende, on the other band gave the chromosome number of the plant 

he considered to be "Apiora spiralia" as 2n = 14. A similar observa­

tion was made by Kondo and Megata (1943). 

Sato , also in unavailable references, (1937, 19.2), gave a 

chromosome nuab r of 2a = 14 tor a plant he identified ae Haworthia 

epiralis Haw. As is shown in this thesis in the account et the 

taxoaoaic hiatery of the epeoies the identitJ ef "spiralip H!w" is 

open to doubt, but it is poaaibl.J a epeci•en either of vhllt the 

preaent author describes as the entity hallii, or of the entitJ smutsiana. 

Ferguson (1926) inve tigated plants of Aetroloba , then 

known as Apicra from the JCev colleetion of aucculante. She noted 

that the constriction in Chromosomes of tbl Aloinae ia usuallJ 

eubteninal. Of the Apicraa. abe ol:taerved this in "Apiora Deltoic1 a•. 
It is not clear, however, in the text or in the illustrations, 

(l.c.p.252, fig 9), whether .•r not thia applied to all chromosomes ot 

this apeciaen. She gave the average length of the loq and short 

chromosomes in • A. deltoidea" as 7 .o and 2.4 JJ.. reapeetively. 



Riley (1961) quoted Ferguson (1926) as giving the haploid 

number ot "A. pj!ntagona yar spiral1t" as n = 12. In the original 

text of 7ergueon's paper, however (l.c.p. 234 Table I), the haploid 

chromosome number ot "pentagona spiralis" is given as n = 14. !he 

discrepancy in Riley's paper is not an orthographic one as he also 

aentioned a chromosome number of n • 12 in the text, (l.c.p. 66 

para. 2 line 2). Since he cited only one paper by Ferguson it would 

appear that Riley has made a mistake. It is very likel7 that the 

plant "pentagon& apiralis" inveetigated by J'erguaon was in tact a 

epecimen ot the entity spiralie. 

A record ot a haploid chromosome number ot n = 9 observed 

by Marshak (1934) is alao mentioned by Riley. Marshak investigated 

chromosome configuration in the first division of meiosis in 

Apicra oongesta" and found a variabili~ in chromosome number, the 

usual count being n • 9 with six lons and three short chromosomes. 

Marshak suggested that 1~ "Apicra consesta" individual chromosomes 

may have been duplicated, but oommentedc •one hesitates to draw 

inferences about wild species trom repreeentatives grown eo 101'18 

under cultivation•. He did not mention anywhere the possibility ot 

difference in chromosome numbers being caused from lack ot pairing 

at meiotic Metaphase I, and this cannot be suggested from hie 

illustration. 

No such unusual behaviour was obsened by the present 

author in any member ot the folioloaa complex, namely, the entities 

tolioloea oongesta and robusta, all of which ~ere found to have 

a diploid number ot 2n • 14. 

As a poiDt o~ intereet it should be noted that the plant 

ot Astroloba listed, as "A.ep" in RileJ' s r per ot 1961, whose 

chromosomes were counted b,y him in 1959, ~as collected "on the bank 

of the Great 7ish River near the bridge at Commitee•", (Riley 1959 

p.84). !rom this locality, the plant may be identified as a specimen 

ot the entity pongesta. 

There is a further point ot interest in Riley's paper ot 

1961. He listed a hybrid Gasteria x Astroloba, "Gasteria x 
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apicroidea Bak." , at viDe no reaaona or references as to WhJ 

"apioroicSea" ulcJ be an iatergeurio )Vbrid . Accordi 'to 

Baker ( 1896), vbo 4eecr1bed tbe plant origiaallJ as Gaderia aRi­

grotdeJ, it was a ton allied to G. baxftldii (Sal&) . Bak. , 

c!U:tertnc in the W81 in which the l•vee were borne . Both epeciea 

were described from pla~e of unknown locallt7 in South AfriCa. 

Rowl•J (1954} actuallJ tran.efe ed G. 'bufeldii to . 
the hJbrid gews Gaaterbavonbia, eetabliehed bJ Quillauain (1931) 

for b;rbride be1iveen species ot Gaeteria aDd Bavonhia . Bo one, 

however, appears to ha given aillilar ireatllent o:tficiall1 to 

G, apic:roidea. erguaon ( 1926) investigated the cbroeoaon 

DWiber o:t the plant as a apeciee of Gallteria . 

The preeent author hae never eeen a liYin« epeci en of 

G. apicroidet Ball:., but there 1e a apeoiaen aocoapaDiecl bJ vaier 

colour 111 the wa Herbariu of a putative blbrid between ihe 

Genera Gaetena aad Aetroloba . The apect.en. Ro . 27647 (JOL) came 

fro• the 7ercueoa collection in Fra••' ~den. !he leat) etea 

is ahon~ cauletreent, with white apotted leaves 6 em loas, 

rniniacent of G. Ouneri von Poell.D, vbile the periaath tube 

ia 13 a. lona, p1.Ak aDII inflated at tbe baH, green a't the apex 

and nra1ght vi th UsbtlJ outcuned lobes. 

Innl!!iiptione bY the ml!pt author. 

Ae ia abovn in this thesis in the account of tbe taxoDOIIio 

hiatorJ of the apeciea, then baa been conaiderable con:tue1on over 

the identification of apeciee of A·atroloba and this probably applies 

equall.J well to tho plants of Astroloba of which the CJtolog has 

been 1DYeat1gate4 bJ previous authors. Apin, aince in moat cases 

the plants 1nveat1pted bave been long uDder oultintioD, &DJ 

divergence• :tromthe uaual haploid number of n • 7 auat be reprded as 

not necea•rill pertaJ.nina to planta ill the field, aa Marehak (1934} 

so r1gtlt}1 ob"rnd, or tbeJ 11Q, in fact, have been inaccurate 

cowstel 

All ,laftta inftatipted bJ the prennt author vere taken 

from sample field pcpulationa, am are liat~ in !able ~, . 

As pieces of leefJ shoot strike root readilJ, the somatic 

chro~K>aome number in root tiP& vas inveetigated in each case . 
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t.ocalitJ lo . of plant a plo14 

Cene - Sutherlanl! Ia roo 
24 ' 2n = 14 · 

Mat~1ee:tonte1D 25 2 2a • 14 
I Eoup R 26 4 2n. 14 

SMU!SIAIIA La41sai~h - Bar.rJda1e B 3 2 2D • 14 
Lad1• th - larrJda1e R 5 2 2a • 14 

I LI udtabool'll R 1 ' 2Jl • 28 
... } Calits4orp 47 1 2Jl • 28 

Ladi.-itb- IT)'dale 6 1 2a • 28 
I PriDCe A 1ben 46 2 2n • 14 

UnioDdale R 16 1 2D = 14 
SA Baden - den r 11 1 2D. • 14 

18 1 2Jl • 14 
Dobbelaar' e lloof 19 1 2a = 14 
R1etv1e1 .R 50A 1 2a • 14 

c G Cradock :52 2 2n • 14 
8. of Adelaide 38 ., 2D • 14 

lOLIOIO S'teJ't1erv111e R 14 1 2n • 14 
tertord R 1C 1 2a • 14 

R>BUSTA le1eJJOon 28 2 2a • 14 
ltlaaretrooa 21 1 2o. 14 
Miller 8 2 2a • 14 
8ter~lerwil1e R 15 1 n • 14 

X ASTII>-
R!HIA Rietv1e1 a 50 1 2a c 14 

I A Uratenlto ach lo . 7262 1 2a • 14 

(A 11 wen treated v1 tb oolchic1ne) 



Method. 

. It was touad that the oio at numerous metaphase atagea were 

found in roots which had been excised at about •ight o 'clock in 

the morning. The roots wer~ cut ot~ about 3 mm behind the apex and 

placed in a o.ol• colchicine solution tor 6 hours. (.Rilt.j,vc..,.b. eo .... ) 

~hey were then washed and ~ixed in a 3 1 1 absolute 

alcohol - glaci•l acetic acid solution tor 12 to 24 houra. After 

that thQ were bJdro}¥aed in N/10 HCl. at 60° :tor 6 minutes, then 

washed in distilled water and stained in 7eulgen (I.e Cour), :tor 

-, ainutes, or until the root tips were purple and the rest ot the 

tissue still white. 

The root tips were squashed in 45• acetic acid and 

examined under the microscope. Photographa were taken o:t metaphase 

configurations iu all entities except the anti~ amutsiana. 
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was obt~ined 
It was :toum that very sood separation of chromoeomes7•' 

metaphase i:t the roots were laft in a colchicine solution tor 

12 hours (See Plate 11• ) • The chroaoaomes were, however, ver, 

much shortened. 

Results. (See Plates 11, 12, 13 and 14). 

Diploid counts tor all plants investigated are given in 

!able 23. In all cases with the exception of the entity epiralia, 

the diploid count is 2n • 14 , with four pairs o:t long and three 

pairs ot short chromosomes. !he enti t)' epiralis with a diploid 

number of 2n = 28 is a tetraploid. 

Inautfioient good prepara·tions were -.de to obtain an 

adequate picture ot chromosome length or of the relative lengths 

of the arms of each chromosome on either side of the constriction. 

All the long chromosomes are subtel'lllinal, but there is some 

variation in the proporiim ot the length of the long arm to that 

ot 'the short arm. In all entities one pair of long chromosomes, 

(two paire in the tetraploid entit1 epiralie), baa a ratio of 

roughl.J 4:1, while in the other pairs of chromosomes the abort 

arm is aborter. 



Long cbroaosoaea Short chroaosoaea 
8 per so ~ic cell 6 per eoaa~ic cell 

JJo .ohro•o- Ra~io of No .obro110- Ba~io of 
somes in length 801188 ill len£th 

Bn~iQ Locali 'Qvhich of loq vhich ot loDB 
poe1~1oa ana ~o position ara ~o 
of con- length of con- length 
a~rio~ion of abo~ atric~ion of abo~ 
1a riai ble ara is risible ara 

BULWLATA R24 5 7zl ' 2sl 
1 4al 

B25 6 Sal 1 2sl 
2 511 

HALLII R26 5 6sl ' 2al 
2 ,:1 

SMU!SIAifA R5 6 7:1 6 2al 
2 4al 

HERRE I Rl6 6 7sl 5 2sl 
2 4s1 

B46 6 7sl 6 2&1 
2 4:1 

RUGOSA Rl8,19 4 7tl 4 2al 
2 6s1 
2 4:1 

CONGEST A R,S 6 7zl 5 2al 
2 4al 

JOLIOI.OSA Rl4 1 Btl 4 2tl 
1 4tl 

II> BUSTA R8 6 6sl 4 2tl 
2 'sl 

828 6 Sal 4 2sl 
2 5tl 

I BICARIIA!A lo.7262 4 7sl 4 2al 
2 6al 
2 4al 

SPIRA LIS R7 12 Ssl 12 2sl 
4 4tl 

Table 24. SHOWIIG REUTIVE LENGtHS 07 AHMS OF 
CHROMOSOMES Af SOMA!IC METAPHASE. 

Baa 16 long and 12 ehor1 cbroaosomes per cell. 

lo.of 
cella 
ob ned 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 



In the entities amutsiana, herr.ei and consesta, all the 

shon chromosomes were subterminal, but whether or not this was 

the case for all the short chroaoeomes of the other entities was 

not clear. 

These veey approximate obaenations are ahown in 

'fable 24. It must be emphasised that these observations are yery 

approximate and they must be regarded in this light. 
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Rl7 R22 

Chromosomes from rootsquashes of the entity rugosa. Note 
the slight stickiness between two of the long chromosomes in 

the specimen on the left. 

No. 7262 

Chromosomes from a rootsquash of a plant of the intergeneric 
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hybrid, referred to by the present author asxAstroworthia bicarinata, 

between the entity rugosa and Haworthia margaritifera. 

Ex hort. Kirstenbosch. 

Chromosomes from a rootsquash of a plant of Poellnitzia rubriflora 

(L. Bol.) Uitew., after 12 hours treatment with colchicine. 
(All other specimens photographed were immersed in the colchicine 
solution for the time specified by Riley). 

PLATE 11. 



Chromosomes from a rootsquash of a plant of the entity 

congesta (R38) seen at two levels . 

Chromosomes from a rootsquash of a plant of the entity 
foliolosa (Rl4) seen at three levels . 

Chromosomes from a rootsquash of the entity robusta (R9) . 

PLATE 1 2 . 
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Chromosomes from a rootsquash 
of the entity hallii (R26) 
seen at three levels. 

Chromosomes from a rootsquash 
of a plant of the entity 
bullulata (R24). Note the 
stickiness between some of 
the chromosomes. 

PLATE 13 . 
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Chromosomes from a rootsquash of a plant of the entity spiralis 

(R7), the only polyploid entity found in field specimens of the 

genus . 

Chromosomes from a rootsquash of a plant of the entity herrei 

(Rl6) seen at two levels. 

PLATE 14 . 
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ASSESSMENT OF CHAHACTERS IN POPULATION SAMPLES . 

THE ''FOLIOLOsA COMPLEX 

From the introductory survey or the genus as a whole , 

a group or entities has been delimited , characterised by leaves 

with a glossy sheen, (due to the almost flat outer eurtaces of the 

epidermal cell walls), inflorescences with long bracts and short 

pedicele , and flowers with smooth perianth t\lbes and broad lobes 

which are always white or cream in colour, 

Three entities compose this group, namely foliolo~ 

(formerly Astroloba folioloea (Haw. ) Uitew, ) , congesta (formerly 

referred to as Astroloba congesta (Sal.Ja-Dfk) Uitew. ) and robusta , 

a new entity recognised by the present author. 'lhe complex as a 

whole is referred to as the foliolosa complex, as "foliolosa" was 

the first of the three to be described as a species. 

Their distribution has already been discussed , and the 

problttm is now to determine their taxonomic status trom Q survey or . 
the patterns or variation round in the samples made ot the various 

popula tiona , 

APPEARANCE OF LEAFY SHOOT. 

X.af Arrangement(. (See Table 25) (See Plates 15 , 16 and 17. ) 

Early authors considered leaf arrangement to be ot some 

importance. Haworth (18~) described Aloe foliolo§S as having 

"the t~inneat most numerous and most crowded leaves of all the 

aloes" , while Salm Dyk (18)6-186)) wrote that Aloe congestta had 

the leaves in a very dense spiral, "more congested than in 

A, folio lop". The keys of Baker ( 1896) and Berger ( 19()g) 

incorporated lear arrangement in delimitation of components or 

the foliolosa complex, either as species or varieties. 

In the introductory survey , it was shown that the entity 

foliolosa , taken as a whole, did indeed have the most imbricate 

leaves in the gen~s , while .in the entities congests and robusta , 

the apiral angle tor the majority of individuals was 0 - 20°. 

This pattern is not always seen in samples of individual 

pop\lla tiona. 

1)1. 
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Total no. Range actual 
Local1t7 C1ass range or measurements. indJ.T. measurements. 

0 10° 20° - 00 400 0 

CONGESTA. 

N. of Cradock R31 - 1 :5 1 1 6 9 - 33 
Cradock R32 4 5 5 14 8 - 28 
R~cyners Kop R33 - 5 4 - 9 5 - 20 

S. Adelaide R38 , 39 - 5 11 - 16 5- 20 
Dikkop Vlakte R40 2 2 4 13- 41 . 

Helspoort R41 - 1 1 3 2 7 15- 36 
Krantz DrUt - 2 1 3 1 - 17 

(Commins 2063) 

FOLIOLOSA. 

Graatf Reinet R29 4 4 4 3 15 7 - 33 
nr. Fearston R34- 1 1 2 20-29 
Lake Ments R36 , 37 3 8 3 1 15 16 - 45 
Waterford RlO 2 1 3 30 - 36 
Wolvefontein R11 1 2 5 1 9 18 - 45 
Beroe Rl2 - - 1 1 21 
Mt . Stewart Rl3 - 1 - 4 3 8 7-40 
S~eytlerrl.lle Rl4 1 4 7 3 15 -36 

ROBUSTA. 

st;~1errllle Rl5 8 9 1 18 1 - 25 
nr. Miller RS , 9 1 12 2 15 0- 20 

naarstroom R27 - 1 1 28 

Prince Albert R64 - 6 3 9 2 - 15 
E. of Laingsburg Rl 1 1 19 

• of Nelapoort R28 - 1 2 3 7 13 6-40 

Nr. Molteno Fass 
(Hall 2284. ) 

1 3 2 - - 6 5- 30 

Class interval 10° 

Table 25 VARIATION OF SFIRAL ANGLE IN FIELD SPECIMENS OF 

THE POLIOLOSA COMPLEX. 



The folioloea populations sampled have over two thirds or 

individuals with a spiral angle of more than 20° , with the exception 

or those trom Graarr Reinet and Steytlerville , (at the Northern and 

So~thern known limits or distribution for this entity} . In these two , 

a halt and a third, respectively, ot the samples have a spiral angle 

or les5 than 20°. 

or the congesta populations sampled, four out or seven have 

a third or rnore individuals with a spiral angle or over 20°. 

In the entity robust& , the majority or individuals in the 

populations have a spiral angle or less than 20°, with the exception 

ot those from East or Nelspoort and near the Mblteno Pass , both 

near the northernmost known limits or distribution for robueta. 

It is of interest to note the large number of individuals of rgbusta 

with a piral angle or 0 - 10° in the .. plea from Steytlerville , 

and near Prince Albert and Miller, localities near the South 

Western limits of distribution of the entity foliolo§! . 

Ansle of lear with et§m. (See Table 26) 

In his type description or Aloe foliolosa, Haworth (1804) 

described the leaves as "horisontal". Salm O,k (1836 - 1863) 

observed that the leaves or Aloe congest! were "Very patent" , while 

Hooker (1873) in his account or a new species, Aloe deltoidea, 
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(which , as interpreted by Baker (1881) is synonymous with A. congest&), 

described the leaves as ftquite horisontal" . 

In the introd\lctory auney , it was shown that in the entity 

foliolosa taken as a whole , the leaves were either patent-erect or 

patent , while in the other entities, the majority or individuals had 

sub-erect leaves. . . 
For the most part this is found to apply to 8811lplea of 

individual populations in the foliolosa complex. All individuals or 

population samples or the entity foliolosa have patent-erect or 

patent leaves. 

In the congest& and robusta population samples , two thirds 

or more individuals have sub-erect leaves, with the exception in the 

case of the latter, of the MOlteno Pass sample, where the majority 

ot individuals have patent-erect leaves. Compared with the entity 



Total no . 
Looall't7. Class range o~ measurements 

•' 
indiv. 

300 500 7 0 

Sub Patent 
Erect. Er&ct. Erect. Patent 

CONGEST.!~' 

N. of Cradock R~1 6 - 6 

Cradoek: R32 1 8 5 14 
Raynera Kop R33 1 7 2 - 10 
S. of Adelaide R38 , 39 1 11 4 16 
Dikkop V1akte R40 4 4 

Belspoort R41 8 ~ 11 
I:ra:nu nrut - ' - ' (Com-ins 2063} 

FOLIOLOSA. 

Graar~ Reinet R29 - 10 6 16 
nr. Pearston R34 - 2 - 2 

Lake Mentz R36,37 - 9 7 16 
Waterford RlO - 2 2 4 

lrlo1wefontein Rll 2 8 10 
Baroe Bl2 1 1 
fit . Stewart Bl3 - 5 3 8 
Steytlerville Rl4 - 9 6 15 

ROBUSTA. 

Ste,tlerYille Rl5 1 17 - - 18 
nr. Miller R8 , 9 - 14 l 15 
Xlaaratroom B27 - 1 - - 1 
Prince Albert R64 8 1 - 9 
E. of Laingsburg Rl 1 - 1 
E. of Nelapoort R28 - 12 1 13 
nr. Hol teno Pass - - 7 1 8 

(Hall 2284} 

Class interval 20° 

Table 26. V ARIATIOB IN ANGLE OF LEAl' WITH STEM IN :FIELD 
SPECIMENS OF FOLIOLOSA COliPLEX. 
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-50 
30-70 
30- 60 
3C-60 
35- 40 
35 - 55 
60 

65 - 85 
60-70 
60-80 
60 - 85 
60 - 85 
65 
65 - 80 
55 - 80 

,0-50 
35 - 55 
40 

40- 55 
50 
35- 55 
60 - 75 



Locality. 

CONGESTA. 

N. of Cradock R31 
Cradoek R32 
R8yners Kop R33 
s. or Adelaide R38,39 
Kikkop Vlakte R40 

Belspoort R41 
Xrants Drift 

(Commins 2063) 

FOLIOLOSA. 

Graatr Reinet R29 
Nr. Pearaton RYf. 

Lake Mantz R36,-,7 
Vater:tord RlO 
Volwerontein Rll 
Baroe Rl2 
l'lt. Stewart Rl3 
Ste,t1erville Rl4 

ROBUSTA. 

Ste~lerville Rl5 
nr. Mi.ller RB,9 
naarstroom R27 
Prince Albert R64 

E. or Laingsburg Rl 
E. o~ Jielspoort R28 

nr. Molteno Pass 
(Hall 2284) 

Class range cd measurement. 

Curving .Following Curvi.Dg Curving 
u~'""' 8 angle or outwaM.s. outwards & 
~-~- • leat with downwards. 

1 
2 

1 

1 

-

-

-

-

stem. 

4 

10 

? 
7 
2 

9 
1 

4 

2 
1 

2 
1 

-

7 

' 
1 
1 

' 

2 

3 
1 
8 

2 
l 
2 

12 

2 

10 

8 

8 

11 

11 
12 

1 

8 

10 

3 

7 

-

-

4 

-

4 

-

1 

Table 27. VARIATION IN CURVATURE OF LEU APEX IN 

YIELD SPEClllENS OF FOLIOLOSA 

COMPLEX. 
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Total no. 
1ndiv. 

6 

14 
10 
16 

4 

11 

3 

16 
2 

16 
4 

10 
1 
8 

15 

18 

15 
1 

9 
1 

13 
8 
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congesta, however, the percentage or individuals in the patent-erect 

class for each aaaple of the entity robupt§ is considerably less. 

Cyryatyre of leaf apices. (See Table 27) 

This was not dealt with by the early authors, but 

illustrations of Aloe foliolosa (Ker, 1811 and Salm Dyk, 1836-1863) 

show a tendency for the lear. apex to curve outwards. In Salm Dyk's 

illustration ot Aloe congest&, the leaf apice follow the angle or 

the lear with the stem, while in the illustration accompanying 

Hooker's account or Aloe deltoidea (1873), the leaf apices tend to 

curve outward. 

In the introductory survey, it was shown that in the 

folioloaa complex, in the entities foliolosa and robusta, the leaf 

apex curved outward in the majority·or individuals, wnile in 

congest&, it followed the angle or the lear with the stem. 

This pattern is round in all populations or foliolosa 

and robusta, with one exception, the Steytlerville robusta sample, 

where in approximately half of the individuals, the lear apex 

followed the angle or the lear with the stem. In four out of 3even 

or the congest! population samples, a third to a halt or the 

individuals have the lear apices curving outwards. 

It is a combination or the spiral angle, the angle or 

the lear with the stem and the curvature or the lear apices, which 

contributes to the appearance or the leafy shoot, and on a summation 

or these characters, there is a alight tendency for the entity 

foliolosa to be distinct trom the entities congesta and robusta on 

136. 

the character of leaves which are more frequently patent and imbricate. 

DIMEHSIONS AND SHAPE OF LEAVES {See Figs. 23, 25, 25A and B) 

Iteef leng~. (See Table 2S) 

The introductory survey showed that the longest leaves in 

the complex were found in the entity congesta, and the shortest leaves 

in the entity folioloea, while the entity robuata had the majority 

of leaves intermediate in length. 

In population samples or the entity congesta, the shortest 

leaves are found in plants from North of Cradock and Krantz Drift, 



Total no. 
Locality Class range of measurements. indiv. 

1.5 2 2.5 :5 3·5 4 4.5 
CO:NGESTA1 N, o? Oradock RJ1 - - - ' 2 - - - 7 
Oradook R32 - - l 4 6 4 - - 15 
Ra,nera Kop R33 - - - 1 4 3 1 1 10 

' s. of Adelaide R38,39, - - - 7 4 2 2 - 15 
Dikkop Vlakte R41 . - - - - - 1 2 2 5 
He1spoort R40 - - - - 5 4 l - 10 
Xrants Dri.tt \ - 1 - 1 - - - - 2 

(Commins 2063) 

FOLIOLOSA. 
firaa?t Re!net R29 - 6 12 1 - -· - - 19 
nr. Pearston R34 - 2 - - - - - - 2 
Lake Mentz R36,3? 6 4 4 - - - - - 14 
Waterford RlO 2 4 - - - - - - 6 
Wo1we.tontein Rll - 8 3 - - - - - 11 
Baroe Rl2 - - l - - - - - 1 
Mt. Stewart Rl3 - 4 4 - - - - - 8 
ste7tlerville Rl4 - 21 12 - - - - - J3 

fti!¥®ftim.11e R15 - - 7 12 1 - - - 20 
nr. Hiller ~9 - - - 7 6 5 - - 18 
K1aaratroom 7 - - - - - 2 - - 2 
Prince Albert R64 - - - 4 5 1 - - 10 
BE o:t ·Laingsburg R65 - - 4 2 - - - - 6 
E. o.t Laingsburg R1 - - - 1 - - - - 1 
NW Matjea!ontein R56 - - 2 1 - - - - 3 
Nelspoort R28 - - - 2 ? 5 - - 14 
Ft. Molteno Pass - l 5 - - - - - 6 

Class interval 0.50 c.m. 

Table 28. VARIATION IN LENGTH o:r LEAF IN FIELD SPECIMENS OF JrOLIOLOSA COMPLEX. 

Range actual 
measurements. 

em. 

2.6 - 3.5 
2.5 - 4.0 
2.9 - 4.6 
2.? - 4.4 
3·9 - 4.? 
,., - 4.4 
2.0 - 2.8 

1.9 - 3.0 1.4 - 2.0 
1. - 2.4 
1.4 - 1.9 
1.? - 2.2 
2.2 
1.? - 2.5 
1.6 - 2.5 

2.1 - 3-5 
2.6 - 3.9 
4.0 
2.6 - 3.7 
2.4 - 3·0 
2.7 
2.4 - 2.8 
2.6 - 3.9 
1.8 - 2.3 

.... 
\)I 
....::J 
• 



while in the other populations , halt or more than half of the 

individuals have leaves exceeding ) . 0 em. in length. 

For individuals of the entity robust! there is some 

138. 

vari ation in lear length , the shortest leaves being round in plants 

trom the toot of ~lteno Pass, ( jority range 2. 0- 2. 5 em) , and the 

longest leaves in plants trom Nelapoort , (majority range ) . 0 - 4 . 0 em) , 

both localities near the known northern liaits of distribution for 

this entity. 

In the entity fol!olosa . the longest leaves are found in 

plants from Jraarr Reinet near the northern known limits of 

distribution , while the other population samples have halt , or in 

most cases , nearly all individuals with leaves less than 2. 0 em long. 

The shortest leaves are found in individuals !rom the Waterford -

ke ~ntz area , where there is-an overlap in geographic distribution 

with the entity robqata . 

The difference in lear length between the entities congesta 

nd foli.olosa is thus c<.'nsiderable and may be judged a character or 

some significance in the separation or the two. That the entity 

robqs~ should have leaves of an intermediate length is or interest 

in view or the distribution pattern of the three members or this 

complex. 

Nt t width at widest part and length- breadth ratio. (See Tables 29 and )0) 

In his type description of Aloe foliolosa , Haworth (18~) 

described the leaves as "very ebort , r ounded and ovate" , and Salm Dyk 

(1836 - 186)-} in his account or Aloe congesy considered his new 

species to be quite distinct from A. foliolosa on the gro~da ot , 

amongst other things , "less orbiculate leaves". Baker (1896) in his 

key to the genus Apicra , separated A. foliolosa and A, congests on 

the character or "leaves deltoid" for A, roliolo§! and Wleaves 

lanceolate- de1toid" tor A, congesta . 

The introductory survey showed that tor the entity 

fol1o1ooa , the majority range for the length-breadth ratio was 

1.25 - 1. 50, while tor the entities congesta and robusta it was 

1. 50- 2. 00, In i~dividual population samples or the entity 

congests , the majority ot specimens do have a length- breadth ratio 

1,50 - 2. 00, and this is also the case tor robqsta population 



Locality Class range of mea.ure~e~ts Total no. Range actua1 
t I I 7 I 

1:D41x. M!!Unll!nta, 

1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 em. 

CONGES!A.. 
N. of Cr&dock R31 - - - 6 - 1 - - - 7 1.55 - 2.10 
Oradock R32 - - 2 8 2 3 - - - 15 1.40 - 2.10 
Rayners Kop R33 - - - - 4 5 1 - - 10 1.85 - 2.35 
s. o! Adelaide R~,39 - - - 3 7 3 1 1 - 15 1.?0 - 2.?5 
Dikkop Vlaltte R40 - - - - - 1 2 1 l 5 2.18 - 2.80 
Helapoort R41 - - - 3 3 2 2 - - 10 1.65 - 2.43 
Krantz Drift - - 1 - 1 - - - - 2 1.38 - 1.91 

(Commins 2063) 

POLIOLOSA. 
Graalt Reinet R29 - - 9 7 3 - - - - 19 1.30 - 1.88 
nr. Pearston R34 - - 2 - - - - - - 2 1.28 - 1.40 
Lake Mentz R36,3? 2 4 5 l - 2 - - - 14 0.92 - 2.0? 
Waterford RlO l - 4 1 - - - - - 6 1.00 - 1.56 
Wo1ve.tontein R11 - 2 7 2 - - - - - 11 1.20 - 1.57 
Baroe Rl2 - - - 1 - - - - - 1 1.60 
Mt. Stewart JU' - 2 5 l - - - - - 8 1.10 - 1.60 
Ste7tlerville R14 - 17 12 3 1 - - - - 33 1.13 - 1.80 

ROBUST.A. 
Stejilervtlle Rl5 - - 7 8 5 - - - - 20 1.27 - 2.00 
nr. Miller R8t9 - - 2 2 9 4 1 - - 18 1.50 - 2.40 
Klaarstroom. R27 - - - - 1 1 - - - 2 1.80 - 2.10 
Prince Albert R64 - - 2 2 5 - 1 - - 10 1.40 - 2.40 
SE o.t Laingsburg R65 - - - l 5 - - - - 6 1.?0 - 1.90 
E. o.t Laingsburg Rl - - 1 - - - - - - 1 1.40 
NW Matjesfontein R56 - - 2 1 - - - - - 3 1.40 - 1.55 
Nelsport R28 - - - 5 7 2 - - - 14 1.55 - 2.05 
Pt. Molteno Paea - 1 5 - - - - - - 6 1.00 - 1.50 

(Hall 2284) 
Class interval 0.25 em. 

Table 29. V .AIUATION IN GREATEST WIDTH OF LEU IN FIELD SPECIMENS OF YOLIOLOSA COriFLEX 
.... 
\)1 
\D 
• 



samples , with the exception or that from s.s. or Laingsburg, where 

two thirds or the samples have a lower length-breadth ratio. 

or the foliolo§! populations, about halt or the samples 

from the ~aterford-Lake Mentz area (which was also associated with 

the etortest leaves in the entity), have a length-breadth ratio or 

1. 00 - 1 . 25. For the great majority of individuals of other 

populations, the length-breadth ratio is 1 . 25 - 1. 50, with the 

exception or samples from Mt. Stewart and Steytlerville where 50' 

and 42 respectively , or individuals have a length-breadth ratio or 

more than 1 . 50. 

A scatter diagram (Fig. 26) or lear length plotted a a inat 

lear width at the widest part for all three entities shows the 

tendency towards leaves with a lower length-breadth ratio in the 

entity foliolof! , but this difference between foliolosa and the 

entities congesta and robust& is by no means clear cut. 

Poaition or widest part o£ lear in rtlation ~o longitMdinal 

halfway; mark. (. ... ee Table Jll. 

In the introductory survey , it was snown that for the 

entity foliolosa, the majority or individuals had the widest part 

or the leaf 0 - o. 25 em below the longitudinal halfway mark , while 

tor robusta and congesta it was 0. 25 - 0. 50 em below in most cases. 

The above holds true for all save three plants in 

individual population aamples or foliolosa . 

In some or the congesta samples however, notably those 

from Krantz Drift , south or Adelaide and Cradock the widest part 

or the lear is nearer the longitudinal halfway mark in a fair 

number of plants. This is also the case in several robust& 

population samples . 

Mycro leng~ . (See Table 32) 

The introductory survey s howed the majority range for 

mucro length to be 0. 50 - 0. 10 em for all three entities of the 

foliolosa complex. There is little difference in the variation 

patterns for the different population samples, save that in the 

robust! aamples from Prince Albert and ..;.E. or Z.ingabw-g , the 

majority of individuals have a mucro length or less than 0.05 em. 

140 . 
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• • 

• 
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foliolosa 

• = congesta 

o = robusta 

c • 

Fig.26. Variation in length and greatest width of leaf, (excluding 
the sheathing base) in the foliolosa complex. 
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Below midlength 
0 .25 ·50 

- 1 6 - ? .2 

- 8 7 7 .1 
2 7 1 0 .1 

- 11 4 15 .1 

3 2 5 ., 
8 2 10 ·' - - 2 .1 

18 1 19 .1 
2 2 .1 

7 14 . 1 

- .1 

7 - 11 0 

1 - - - 1 

7 8 0 

8 22 2 - 33 .1 

8 12 - 2 .1 

? 11 18 .1 
2 2 

- ' 6 - 10 .2 
1 2 2 - .1 

- - 1 - 1 

1 1 3 • 

- 1 11 2 14 2 

2 4 0 

Class interval 0.25 em. 

D T 0 I 

• 

*(ab = above the midlength, bel= below the midlength). 
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- ·5 1 
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Total no. Bange actual 
Local.i.:t7. Class range of measurements. indiv. 

1.25 1.50 1.?5 2.00 2.25 
CONGESTA. 

• ot Cradock R31 - 1 3 2 1 7 1.50 - 2.03 
Cr doc R32 7 5 3 15 1.51 - 2.21 
Rayners Ko R33 1 4 4 1 10 1.39 - 2.33 

• o# Adelaide R38,39 4 9 2 15 1.35 - 1. 
D 0 Vlakte R40 2 3 5 1.66 - 1.82 

1 oort R41 2 1 4 2 1 10 1.40 - 2.32 
Krants Drift 2 2 1.46 

(Commins 2063~ 

FOLIOLOSA. 

Graart Reinet R29 14 5 19 1.25 - 1.67 
nr. Pearston R34 1 1 - 2 1.18 - 1.53 
Lake Mentz R36, 37 7 6 1 14 1.06 - 1.55 
Waterford RlO 4 2 6 1.02 - 1.40 

o1wetontein Rll 1 9 1 11 1.12 - 1.56 
Bs.r R12 1 1 1.39 

t . Stewart R13 1 3 2 1 1 8 1.19 - 2.12 
Steyt1erville ·Rl4 3 16 12 2 33 1.18 - 1.92 

ROBUSTA. 

Steytlerville Rl5 4 10 5 1 20 1.33 - 2.09 
nr. Miller R8, 9 1 2 8 6 1 18 1.27 - 2.07 
naarstroom R27 1 1 2 1.91 - 2.22 
Prince Albert R64 3 6 1 10 1.54 - 2.06 
SE of Laingsburg R65 4 2 6 1.26 - 1.59 
E. of Laingsburg Rl 1 1 1.92 
NY Matjestontein R56 2 1 3 1.60 - 1.77 
E. of Ne1spoort R28 5 8 1 14 1.51 - 2.21 
Ft. 1o1 teno Pass 1 

(Hall 2284) 
5 6 1.47 - 1.5? 

Class interval 0.25 

Table 31. VARIATION IN LENGTH-BREADTH RATIO IN :FIELD SPECIMENS 

OF FOLIOLOSA COMPLEX. 

• 



Total no. 
L l.ity. Class range o~ measurements. indiv. 

.05 .10 .15 
CONGESTA. 

• of Cradock R31 3 4 7 
c d ck R32 1 13 1 15 

R33 1 8 1 10 

• f Adelaide R38,39 1 14 15 
R40 1 1 2 4 

ort R41 10 10 

Krantz Drift 1 1 2 
( ommins 2063) 

FOLIOLOSA. 

Graa!f Reinet R29 13 6 19 
nr. Pearston R34 2 2 

L Mentz R36,37 2 9 3 14 

Waterford RlO 2 3 l - 6 

Wolwefontein Rl1 8 3 ll 

0 Rl2 1 1 
. • Stewart R13 5 3 8 

Steyt1erville Rl4 5 20 8 33 

ROBUSTA. 

t ytl rvill Rl5 l 9 9 1 20 
nr. Iiiller R8 2 11 5 18 
naarstroom R27 2 2 
Prince Albert R64 8 2 10 
S.E. ot Laingsburg R65 5 1 6 
E. ot Id.ngsburg R1 1 - 1 

NW Matjestontein R56 3 3 
E. ot Nelapoort R28 5 7 2 14 
Ft. ot Molteno Pass 1 5 6 

(Hall 2284) 

Class interval 0.05 e.m. 

Table 32. VARIATION IN MU RO LENGTH IN FIELD SPECIMENS 

OF FOLIOLOSA C ~. 

114. 

em 

.08 - .13 

.05 - .13 

.05 - .11 

.05 - .10 

.05 - .1?\ 

.05 - .10 

.05 - .06 

.06- .15 

.07- .10 

.05 - .14-

.05 - .ll 

.06- .12 

.09 

.07- .1, 

.04- .12 

.05 - .18 

.04- .15 

.10 

.03 - .06 

.03 - .06 

.05 

.05 

.09 - .20 

.04- .10 
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Fig.23. Variation in leaf shape in population samples of the 
entity foliolosa. (Only the fleshy part of the leaf 
base is shown. The dots indicate the number of 
leaves shown for each plant.) 

. . . 
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R28 

Fig . 24 . Variation in leaf shape in population samples of the entity 

robusta. (Only the fleshy part of the leaf base i s shown . 

The dots indicate the number of leaves shown for each plant.) 
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COMMINS 
2063 

ALf~~~ALE 
C01'111INS 

Fig.25A. Variation in leaf shape in population samples of 

the entity congesta. (Only the fleshy part of 

the leaf base is shown. The dots indicate the 

number of leaves shown for each plant.) 
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R31 

R40 
• 

• 

• 

Fig . 25B . Variation in leaf shape in population samples of the entity 
congesta cont . 
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R31 

R40 
• 

• 

• • 

Fig . 25B . Variation in leaf shape in population samples of the entity 
congesta cont . 



THE ENTITY ROBUSTA 

Habit of a plant from 

Klaarstroom, R27(X ~): thick 

bases of old peduncles 

visible. 

149. 

A X t B X 1 

C X 1 D X t 

Leafy shoots : leaves with maculae in A; vein lines in!, ~ and Q; 

stout peduncle base in ~' and whitish margins and keels in all 

four shoots . (Scales approximate) . 

PLATE 15 . 



A(X li) 

B(X 1) 

THE ENTITY FOLIOLOSA 

Habit of a plant from Mount 
Stewart Rl3, with very patent, 
imbricate leaves. (X t). 

150. 

C(X 1-i-) 

D(X 1) 

Variation in appearance of 
leafy shoots: whitish margins 
and keels in A, prominent 
marginal tubercles in B, C 
and D. 
(Scales approximate) . 

PLATE 16. 



THE ENTITY CONGESTA. 

Habit of a plant from S. of 
Adelaide, R38 (Xi): old 
peduncles are narrower at 
the base than those seen in 
the photographs of the 
entity robusta. 

Leafy shoots (Xl) . Note concolorous margins and keels in both, 
and elongate, very slightly raised shiny patches in specimen on 
the left. (Scale approximate). 

PLATE 17. 

151. 



Summary 

The entity foliolosa tends to differ from the entities 

congesta and robust& in that the spiral an le is more freQuently 

greater than )0°, the le~ves are always patent erect, the lear 

length very rarely exceeds 2.0 em and the length-breadth ratio 

is generally 1.50 em or less. It has in common with the entity 

robust& a tendency for the lear apex to curve outwards more 

frequently than observed in the entity congests, 

The entity robusta has greater number ot ind ivid\lals 

with leaves less than 2.5 em long than has the entity congests, 

where only 2 individ\lala examined had a lear length or 2.5 em or 

leaa. 

Th\ls, although the differences in vegetative character 

between the entities foliolosa and congest& are considerable, the 

entity robusta, by being or an intermediate character, precludes 

their recognition as distinct species on the grounds of vegetative 

characters, 

The species A, congest& an4 its synonyms were originally 

distinguished trom the species A, foliolosa on vegetative characters 

or the short just described at some length. 

LEAF ANATOMY (See Appendix Tables 5 ~nd 6) 

Unfortunately the anatomy or the leaves was investigated 

a considerable time after the plants were collected, As a result 

the number or leaves examined was small, especially in the case or 

the entity foliolosa, which like robuata, did not grow well under 

c~ltivation at lirstenboech, 

In the accompanying tables, except for the entity 

fgliolosa, the observations tor each plant are, however, still listed 

according to locality. 

Nypber gf bundle cap§ per em. from dgrsal and yentral 

§ides of leaf. (See Table 33) 

Although the samples are small, it can be seen that for 

152. 

the entity robusta as a whole, the number or bundles with capa per em, 

on both upper and lower sides is generally less than tor the entity 

congesta, with an intermediate number or bundle caps in the few 
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Total no . Range actual 
ity Class range o~ numbers indiv. values . 

FROM LOVER SIDE OF LEAF 

3 6 9 12 15 18 Bundle caps 
per em. 

32 2 8 3 1 14 10. 8 - 18. 3 
Adelaide R38 , 39- 4 3 7 11. 5 - 14. 3 

op naltte R40 - 2 - 2 13 . 8 - 15. 0 
1 poort R41 2 2 12. 3 - 12. 8 

r . 1 eda e Com. 2 2 13. 4 - 12.6 

c 1 ·ties - 2 3 - 9 6 .9 - 14. 6 

t e lle Rl5 5 5 9.9 - 11.8 
• M111er ·R8 3 3 8 . 1 - 8 . 9 

1 stroom B27 1 1 - 2 8.4 - 9 . 9 
inee Albert B64 4 4 8 ?.4 - 10. ? 

nr . Wh1 teh111 0 2 1 3 6.3 - n . l 
, l!i . o! Lainsburg~-

,.. 1 - 5 5. 6 - 6.5 
• o Lai ngaburg - 1 1 10 .1 
1 poort R28 - 1 1 2 9 . - 8 . 3 

o1teno Pass Ball 6 6 10.0 - 12. 0 
2284 

FROM UPPER SIDE OF :r.:E.AJ' 

9 4 1 - 14 6 . 1 - 13. 3 
2 2 3 ? 4 . ? - 10 

1 1 2 11. 6 - 12. 2 
1 1 2 ?.0 - 9 . 2 
- 2 2 10. 7 - 10.8 

FOLIOLOSA. 
acell . Local! ties - 2 6 - - 8 3. 9 - 8 . 3 

1 R15 1 4 - 5 3-0 - 5 -3 
nr. Miller R8 1 2 - 3 2 . 9 - 4 .8 
' aarstroom R2? - 1 1 2 5. 1 - 6.5 
rinee Albert R64 8 8 3. 6 - 5. 4 

nr. Th.itehill 0 2 1 3 3.4 - 6 . ? 
• • of Laingsburg REO- 5 - 5 3.4 - 4 . 0 
• o~ !Ai ngaburg Rl 1 .;.. 1 3. 8 
lspoort R28 2 2 4.4 - 5.4 

olteno Pass Hall 3 3 - 6 4 .4 - ?.4 
2284 

Class interval 3 bundlea. 

1 3 3. VARIATION IN NUMBER 0 BUNDLE OAFS PER C • AS SEEN IN 
TRA SVERSE SECTION FROM LOWER & UPPER SIDE OF LEAF IN 

THE J'OLIOLOSA COMPLEX. 
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fqliolosa specimens examined. This is shown in a scatter diagram, 

(Fi • 27), in which the number or bundles with caps per centimetre 

on the lower side or the lear is plotted against the corresponding 

number for the upper side. 

Although the number or bundle caps from the upper and 

lower sides or the leaves cannot be used as a taxonomic criterion, 

the fact that there does tend to be a difference in bundle cap 

number in the entities congesta and robusta, helps to justify their 

recognition as distinct entities. This was not apparent in the 

survey or external vegetative characters. 

Percentage lignification or bundle caps · (See Table 34). 

In the introductory survey, it was shown that in leaves 

sectioned a determined distance from the apex, (which depended upon 

lear length), 50 ot the foliolosa sample had all the bundle cap 

cells unli n · ied, and 50~ had partial lignification of these cella. 

or the congesta sample, JO, had all b~ndle cap cells unlignified, 

nd 7 had partial lignification, while in the robusta sample all 

individuals had partial, but not complete lignification or the bundle 

cap cells. 

In a second survey, the percentage lignification of all 

bundle caps from the ventral side or the lear, half way along it, 

155. 

was estimated. This was done by estimating the percentage lignification 

for each bundle cap, totallin this value for all bundle caps and 

dividin by the actual number of bundle caos. Reference to the 

Appendix, Table 6, shows the differences in this value for more than 

one leaf from a plant to be small, with a few exceptions. The 

percent& lignification or each bundle cap was obtained by counting 

the number of cells constituting the bundle cap and expressing the 

number or bundle cap cells which were lignified as a percentage or 

this. 

No attempt was made to determine the effect or water supply 

on lignification or bundle caps, but included in this survey were two 

rooted specimens of the entity foliolo§! which had received very 

little water for over six months, and the percentage lignification 

or their bundle caps was 13 and 25, respectively. 



Locali't7 

CONGESTA. 

Cradock R32 

s. of Adelaide R38 , 39 

D op Vlakte R40 

1 poort R41 

• Alicedale 
(Commins 2063) 

FOLIOLOSA. 

fiscell . Localities 

ROBUSTA. 

steyt1erville R15 

Miller R8 

naarstroom R27 

Prince Albert R64 

s· of Laingsburg R65 

Whitehill R57 

Molteno Pass 
(Hall 2284) 
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Actual no. Range actual 
Class range of measurements indiv. measurements 

20 40 60 80 

1 2 1 3 

2 1 2 2 

1 1 

2 

1 1 

5 2 1 2 

2 1 2 

1 

3 

1 

1 

Class interval 20% 

5 

1 

2 

1 

2 

5 

1 

8 

1 

4 . 

12 

7 

3 

4 

3 

10 

7 

5 

2 

8 

3 

2 

5 

6 - 97 

1 - 7? 

0- 94 

77-88 
14- 90 

- 75 

4- 94 

82 - 100 

'lB-86 

87- 100 

69- ?9 

77- 90 

76 - 93 

Table 34 PERCENTAGE LIGNIFICATION OF BUNDLE CAPS HALF lJ.AY 

ALONG LEAF FROM VENTRAL SIDE OF LEAF 

IN FOLIOLOSA COMPLED. 



15?. 

From Table 34 it can be seen that there is a noticeable 

t ndency for the entity robuota to differ from the entities congesta 

foliolosa in the larger number or individuals with a greater 

percentage lignification of the bundle c&ps. A in, although this 

istinction is by no means absolute, it is indicative or a 

difference between the entity robusta and the other two entities. 

Area ot largest bundle cap in transvtrse section from 

Jtnttal side or lear. (See Table 35) 

The size of the bundle caps also tends to vary in the 

three entities, and this is represented by measuring the area ot 

t largest bundle cap from the ventral side as seen in transverse 

section halfway along the lear. This area was calculated very 

approximately by multiplying together the widths or the bundle cap 

t ri ~t ngles and parallel to the epidermis. 

The smallest bundle caps are found in the small folioloea 

p , the largest in the entity robusta, with bundle caps or the 

entity congesta intermediate in size. Apart from the Molteno Pass 

robusta sample the overlap or bundle cap size in the entities 

congesta and robueta is very slight. 

Size or bundle caps is thus another anatomical character 

indicative of a difference between the entities congest& and robusta. 

Thickness of f!bre-sclertidwall from largest bundle cap or 

yentral side of leaf. (See Table )6). 

With the variation in the percentage lignification of the 

bundle cap cells, there is a variation in the thickness or the 

fibre-sclereid walls as seen in transverse section. These measure­

ments were taken from the bundle caps for which the areas were 

calculated. 

The thickest sclereid walls are also ro~d in the entity 

robusta, and again, apart from the Molteno Pass robusta sample, the 

overlap of the robusta measurements with those or the two other 

entities is slight. 

scatter dia~am. (Fig. 28), of the area of the largest 

bundle cap from the ventral side of the leaf, taken halfway along 

the lear, plotted against the thickness or ita thickest sclereid 

wall does tend to separate the entity roguata from the entities 



Total no. Range actual 
Locality Class range o! measurements indiv.- measurements 

1 2 3 4 5 6 7 8 aq. micrometer 
CONGESTA. units. 

Cradock R32 2 9 - - - - .. - - 11 l.O - 1.9 
s. ot Adelaide R38, 39 3 4 - - - - - - - ? 0.9 - 1.3 
Dikkop Vlakte R40 - 2 1 - - - - - - 3 1.8 - 2.3 
Helapoort R41 - 3 1 - - - - - - 4 1.2 - 2.4 
Nr. Alicedale Commins 2 1 - - - - - - - ' 1.0 - 1.8 

FOLIOLOSA. 
Misoell. Localities 9 1 - - - - - - - 10 0.6 - 1.1 

ROBUSTA. 
Bter;lerville R15 - - 3 1 1 2 - - - ? 2.6 - 6.0 
Mil er R8 - - 1 - l - - 2 1 5 3.0 - 8.6 
naarstroom R27 - - - - - - 1 1 - 2 6.4 - ?.2 
Prince Albert R64 .. 1 - 1 2 2 1 1 - 8 1.7 - 7·7 
S. E. Laingsburg R65 - - 3 - - - - - - 3 2.2 - 2.9 
Whitehall R57 - - - 1 - - 1 - - 2 3.2 - 7.0 
Molteno Pass 1 4 - - - - - - - 5 0.9 - 1.8 

(Hall 2284) 

01ass interval 1 sq. unit 
(1 unit • 130 ,u. ) 

Table 35 AREA IN SQ.. UNITS OF LARGEST BUNDLE OAF FROM UNDERSIDE OF LEAF IN FOLIOLOSA COMPLEX. 

.... 
\11 
()) 

• 



Locality Class range ot measur ·-uents. ~otal no. Range actual 
I 1 I L I I I I I t I t I •• ydix. ··~·ues 

.QQNGE~TA. 

Cradock R32 
s. ot Adelaide R38,39 
Dikkop Vlakte R40 
Helapoort R41 
Nr. Alioedale 

(Commins 2063) 

FOLIOLOSA. 

Miacell. Localities. 

ROBUSTA. 

2 

Steytlerville Rl5 -
Miller R8 
Klaarstroom R27 
Prince Albert R64 
s. E. of Lai~aburg R6 5 
Whitehill R57 -
Molteno Pass 

(Hall 2284) 

.1 .2 ·' 
2 6 
4 l 
1 -

3 
1 2 

3 2 

l 

- -
1 -

.4 .; .6 .7 

4 -
1 
1 -

2 -

l 4 - -
1 - 2 2 - l l 
1 2 3 2 
- 1 l 1 
1 - - -4 1 - -

Class interval 0.1 unit 
(l unit • 35f- ) 

-

1 ------

12 
7 
2 
4 
3 

7 

7 
5 
2 
8 
3 
2 
5 

Table 36 THICKNESS, MEASURED IN MICROMETER UNITS OF SCLEREID WALL FROM LARGEST BUNDLE CAP FROM 
UNDERSIDE OF LEAr IN JOLIOI~SA COMPLEX. 

.15 - ·35 

.10 - .25 

.20 - .35 

.25 - ·35 

.20 - .30 

.1; - .,; 

.30 - .?5 

.40 - .65 

.60 - .6; 

.40 - .63 

.48 - .68 

.20 - .40 
-35 - .40 

..... 
~ 
• 
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Fig.28. Variation in area of largest bundle cap and thickness 

sq. 

8 

7 

6 

5 

4 

3 

2 

1 

units 

of thickest sclereid wall from same cap from ventral 

side of leaf, (as seen in transverse section halfway 

along the leaf length), in the foliolosa complex. 

(1 unit = 

0 

0 
0 

0 
0 

0 0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

& 0 
0 
0 

0 
• 

0 
0 

• ' • • 8 0 
• • • • • • • • • • X • • • • • • ~ 
X 0 
~ 

K 
~ ~ 

0.1 0.2 0.4 0.5 0.6 units 

Thickness of thickest sclereid wall from largest bundle cap of 
ventral side of leaf. 

(x = foliolosa, • = cong~sta, o = robusta) 



toliolosa and congests , b~t this separation is not complete . 

Symmary 

Thus it can be seen that, bearing in n the s. 11 size 

ot some of the aamples , the entity robqsta tends to differ from the 

congests and foliolosa on the grounds of fewer bundle caps per leaf , 

and greater size and degree or 11 "fication or these caps . 5 in 

the case of the vegetative characters , ho~ver , these differences 

are not absolute . AS ha been mentioned earlier , the bundle cap 

cells may show up externally as faint dark lines , and this is nore 

frequently the case in the entity robusta than in the other two 

entities. 

L&AF COLOUR AND ORNAMENTATION . 

A note on the dimensions of the tubercles of the margine 

and keels is included. In Table 37, the whole range of measurements 

is included in the class allocations. For example , if the height 

or the ta1bercles of one leaf ranged from o. 05 mm to o. 30 , then 

a point would be allocated to each or the three classes: < 0. 10 mm, 

0. 10 - 0. 20 mm and 0.20 - O.)O mm. 

Height or tubercles or margine and keels (See Table 37) 

In the aamplesfbr all three entities, the majority of 

specimens have tubercles less than 0. 10 mm in height. It is ot 

interest to note , however , that only and 7 respectively of the 

eongesta and robusta samples have tubercles more than 0. 10 mm high , 

while 38' of the rolio1oaa sample have tubercles 0. 10- 0. 20 mm 

high. This is particularly noticeable in foliolosa populations from 

Steytlerville, Mt. Stewart and the Waterford-Lake Mentz area . 

Q1ameter or tublrcles of margins and keels. (See Table 37) 

'nle broadest tubercles tend to be found in the entity 

folJolosa. The entity congests has 19 of the sample with tubercles 

less than 0.10 mm in diameter, while only and 3 respectively ot 

the robusta and foliolosa samples have tubercles less than 0. 10 mm 

wide. 

X.at colour and ornamentation or ventral aige or lear. (See Table 3 ) 

This was dealt with in the introductory survey or the 

genus as a whole , b~t a table showing variations in these characters 

161. 
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Total • actual 
Locality. Class range o~ measurements . indi • measurements . 

DIAMETER OF TUBERCLES • 

. 1 • 2 ·' .4 mm. 
CONGEST-A. 
I . or Cradock R31 2 7 4 13 .o; - .25 
Cradoek R32 ' 9 7 - 19 . l - . ,a 
Ibcyners Kop R33 - 4 8 - 12 . 2 - .25 s . of Adelaide R38 , 39 7 8 2 17 . 1 - . 25 
Dikkop Vlakte R40 2 5 2 9 • 0 - . 25 
Re1spgort R41 4 9 7 - 20 . 10 - . 25 
Krantz Drift - 2 1 - 3 .15 - .25 

(Commins 2063) 

FOLIOLOSA. 
Graat~ Reinet R29 - 5 15 2 1 23 . 15 - .45 

ton R34 - 2 - 2 . 25 - . 30 
Lake Mentz R36 , 37 6 12 18 . 15 - . 30 
Waterrord RlO 1 6 ? 1 15 . 10 - -35 
Wolwatontein Rll 6 9 15 . 15 - . 30 
Baroe Rl2 1 1 1 3 .10 - . 25 
Mt . Stewart Rl3 5 6 - 1 . 15 - . 3<) 
Steytlerville Rl4 1 9 14 - 24 . 15 - . 30 

ROBUS!fA. 
Steytlerville Rl5 1 16 17 - 34 . 1 - . 30 
Miller RB, 9 l 6 5 12 . 10 - . 3Q 
Klaaratroom R27 - 1 2 - 3 . 20 - .25 
E. of Laingsburg Rl. 1 1 . 20 
Nelapoort R28 4 11 13 1 - 28 . 10 - . 35 

HEIGHT OF TUBERCLES. 

CONGESTA. 
N. ot Cradock R31 7 1 - - 8 . 03 - . 15 
Cradock R32 15 2 - 17 . 04- . 15 
Rsyners Kop R33 10 10 .04- . 10 
s. ot Adelaide R38 , 39 13 1 - 14 .04- . 15 

o , Vlakte R40 5 - 5 . 05- . 08 
Helspoort R41 10 10 . 02 - . 10 
Krantz Drift 2 1 3 . 05 - . 13 

(Oomm:Jns 2063) 

FOLIOLOSA. 
Graaft Reinet R29 14 3 17 . 05 - . 15 
Pearston R34 2 1 - 3 . 05 - .13 
Lake Mentz R36 ,37 10 7 - 17 . 05 - . 20 
Waterford RlO 4 4 1 - 9 . 06 - . 25 
Wo1we~ontein Rll 9 3 - 12 . 05 - . 15 
Baroe Rl2 1 1 2 • - . 13 
t. Stewart Rl3 5 4 - 9 .os - . 15 

Steytlerville R14 12 8 20 .05 - . 15 
ROBUSTA. 
Steytlerville Rl5 19 3 - - 22 • 3 - . 15 
Miller B8, 9 14 1 - 15 • 2 - . 15 
Klaarstroom R27 2 - 2 .05 
E. of Laingsburg Rl l - - 1 . 0!;> 
Nelspoort R28 16 16 • r ./ - . 10 

Class in.terval 0 . 10 mm. 

Table 37 IATION IN Dir .,I O S OF TUBERCLES 1ARGINS AND 
KEEI.S IN FOLIOLOSA CO LEX. 



Leaves with Margins+ Margins + Margins + Darker bundle Leaves with Leaves with 
'retal no . a greyish keels keels keels cap lines on whitish flat longit.elongated 

Locality indiv. tone . concolorous. paler. whitish. or slightly slightly rai 
undersurface raised flecks patches on 

of leat. on underside . underside . 

no . no . no. no. no. no . no . 
CONGESfA. indivs . indivs. indivs. indivs. indivs. indivs, indivs. 
B. of Oradock R31 7 - :5 4 - - - -Cradock R32 15 - 10 2 2 2 - 2 
R~ere Kop R33 10 - 9 1 - 2 - 2 
s. ot Adelaide R3~ , 39 14 - 11 2 1 5 - 3 
D1kkop V1akte R40 5 - 4 1 - 4 - 4 
Helspoort R41 10 - 9 1 - 2 - 2 
Krantz Drift 2 - 1 1 - - - -(Commins 2063) 

FOLIOLOSA, 
Graat.t Reinet R29 15 - 5 7 3 
nr . Pears ton R34 2 - - 1 1 1 - -Lake Mentz R36 , 37 10 - 4 3 3 - - -Waterford RlO 6 - 2 3 1 l - 1 
Wo1wefontein Rl1 ? - - ? - - - -Mt . Stewart Rl3 8 - 5 2 1 - - -Steyt1erri1le 31 - 8 20 3 5 - -
ROBUSTA. 
Steytlervi1le Rl5 20 6 - ' 17 10 13 1 
nr . Miller R8 9 14 5 - 4 10 7 4 1 
Klaarstroom R2? ' 3 - - ' 3 - -Prince Albert R64 6 4 - 2 4 6 2 
S.E. Laingsburg R65 6 6 - - 6 6 -
E . o.t Laingsburg Rl 1 1 - 1 - 1 1 -Nelspoon R28 14 ? 3 ' 8 7 -Molteno Pass 6 4 - 3 3 2 - -(Hall 2284) 

Table 38 VARIATION IN COLOUR AND ORNAMENTATION OF LEAVES IN FIELD SPECIMENS OF FOLIOLOSA COMPLEX. ..... 
0' 
\)f 

• 



in the different populations is included here. 

Notevorthy characteristics are the greyish overtones to 

the leaves round throughout po tione or the entity robusta, 

which together with a tendency for most or the individuals to have 

whitish margins and keels, helps in the recognition or populations 

or th s entity in the field. Also, darker bundle cap lines are found 

in more individuals or the entity robusta than in the other two 

entities. 

The tact that some individuals or the entity congesta. have 

ali tly raised, elongated coneolouroua patches on the ventral side 

ot some leaves, and some plants or the entity robusta have whitish 

flecks, which may be very slightly raised, has already been 

mentioned. 

SWiliD8.ry 

It can be seen that lear ornamentation and colour, 

lthough mowing variations in the different entities, are not 

charact.ere which can be \Uted s taxonomic criteria, although they 

may aid in identification or field populations. 

INFLORESCENCE CHARACTERS (See Plate. l8.) 
Measurements made or herbarium specimens, where the 

shrinkage due to dessication is not critical, are included in this 

part ,9t the survey, and they are given in separate tables, also 

according to locality. 

Length or pedynclt and racem~. (See Tables 39 and 40) 

In the introductory survey or the genus as a whole, the 

shortest peduncles were found to occur in the entity robusta, the 

length or these being 5 - 15 em. in the majority or eases. In 

the entity foliolosa, taken as a whole, the majority or specimens 

had. peduncles 10 - 20 em. long, while the longest peduncles were 

found in the entity congests, with 15 - 25 em. the length tor moat 

individuals. 

Individual field population samples conform to this 

pattern. In the congests populations it is or interest to note 

that the peduncles of the southern populations, from Dikkop Vlakte 

and Helspoort tend to be shorter than the peduncles or the northern 

populations, rrom Cradock and So~th or Adelaide. In the robU8ta 
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Total no. Range actual 
Loos.litJ'. Class range ot measurements. indiv. measurements. 

5 10 15 20 25 30 em. 

FIELD SPECIMENS. 
CONGESTA. 

Cradock R32 - 3 ' 6 14 16 - 30 
s. Adelaide R38,39 8 14 6 1 29 16.-31 
Dikkop Vlakte R40 - 2 4 1 7 14 - 25 
Helspoort R41 1 3 7 3. 14 6 - 23 

FOLIOLOSA. 
Graatt Reinet R60 1 9 14 7 - 31 - 23 
Mt. St wart R52a - 2 l - 3 15 - 19 
Baroe Rl2 - - l - 18 
Wo1wetontein Rll - 1 ~ 2 19 - 28 
Springbok nakte Nbg - - 1 1 - 2 14 - 17 
Steytlrville R52b - - 8 6 3 - 17 11 - 23 

ROBUSTA. 
Steyterv111e R43 2 10 3 - - 15 5 - 14 
Mller R45 6 1 - 7 6 - 11 
Prince Albert R64 2 15 6 1 24 10 - 21 
E. Laingsburg Rl 2 2 13 - 14 
Whitehill 0 1 5 3 - 9 10 - 18 
E. Ne1spoort R42 2 6 2 1 11 8 - 22 
Molteno Pass H2284 4 7 3 - 14 7 - 16 

J:I;f!RJWUUH SPECIMENS. 

CONGESTA. 
Cradock - 1 - - 1 9 
Rayners Kop 1 1 17 
Mortimer - - 1 1 22 
Helspoort 1 2 1 - 4 12 - 21 
Alicedale 1 - 1 22 
Brakkloot - 1 1 18 

FOLIOLOSA. 
Addo Bush - - 1 - - 1 14 
Koega Kammas Kloot 1 - 1 20 
Swartkops Sundays - 1 1 16 
neinroort - 2 1 - 3 18 - 21 
Steyt erville 1 1 10 
Waterford 1 1 2 13 - 20 
Kruid.tontein - 1 - 1 18 
Graatt Reinet 2 2 13 - 14 
E. Laingsburg (?) 1 - 1 10 

ROBUSTA. 
Lake Mentz. 1 - - 1 9 
Mt. Stewart 2 - 2 10 
Stei!lenille 2 - 2 6- 9 
!U.l er 1 - 1 12 
Willowmore 1 - - 1 9 
Prince Albert 1 - 1 12 
Whitehill - 2 1 - - 3 8 - 15 
Matjestontein - 1 - 1 15 
Beaufort West 1 1 1 3 10 - 16 

Class Interval 5.0 em. 

Table 39 VARIATION IN LENGTH OF PEDUNCLE IN FOLIOLOSA COMPLEX. 
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Loeall~ Class range ot measurements. 
Total no. Range actual 
Indiv. measurements. 

5 10 15 20 25 30 em. 

FIELD SPECIMENS. 

CONGESTA. 

Cradock R32 - 4 8 1 15 12 - 25 
s. Adelaide R38t39 1 10 10 6 2? 10 - 25 
Dikkop Vlakte R40 4 2 6 11 - 20 
Helspoort R41 9 4 13 12 - 19 

FOLIOLOSA. 

Graart Reinet R60 3 12 12 1 28 12- 19 
Ht. Stewart R52b 2 2 6- 8 
Wo1wetontain Rll 2 1 3 12- 17 
Steytlerville R52a 1 7 1 - 9 10 - 18 

ROBUSTA. 

Steyt1erville R43 7 7 1 1 15 6 - 21 
Mller B45 2 5 7 5 - 13 
Prince Albert R64 1 4 14 4 2 1 26 5 - 33 
E. Laingsburg Rl 0 2 - 2 11- 13 
'Whitehill 0 1 1 6 1 9 10 - 23 
E. Nelspoort R42 4 3 4 11 8 - 20 
Molteno Pass H2284 5 8 1 14 

HERBARIUM SPECIMENS. 

CONGESTA. 

Cradock 1 1 8 
Rayners Kop 1 1 11 
Mortimer 1 1 18 
Helspoort 3 3 12- 15 
Alicedale 1 1 20 
Brakkl.oof' 1 1 18 

FOLIOLOSA. 

neinpoort 1 2 3 12- 19 
Steytlerrllle - 1 1 ll 
Waterford 1 1 12 
Graaf'f' Reinet 1 1 11 
E. Laingsburg (?) 1 1 12 

ROBUSTA. 

Lake Mentz 1 1 11 
Mt. Stewart a 2 8 - 10 
strr;lerrlll - l 1 9 
fliler 1 1 15 
'Jillowmore - 1 1 11 
Prince Albert 1 1 
'Whitehill 2 1 ~ 7 - 11 
Matjestontein 1 11 9 
Beaufort West 1 1 l 3 8 - 17 

Chss InterYal 5 em. 

Table 40. VARIATION IN LENGTH OF RACEME IN FOLIOLOSA. COMPLEX. 



pop tionsJthose in the eastern part or the distribution range , 

from Steytlerville and Miller, tend to have the shortest peduncles. 

In the introductory survey, it was seen that, altho 

both the entities toliolosa and robusta had the majority or 

specimens with racemes 10 - 15 em. long, only 12~ of the folio~osa 

sample, compared w1 th 3 or the robusta sa~~ple, had racemes or 

10 em. or less in length. The longest racemes were found in the 

entity congesta, where 10 - 20 em. was the length in most cases. 

In individual field populations, there are no marked differences 

in raceme length which mi ht be correlated with distribution. 

' 
Thus , although peduncle and raceme length cannot be 

considered significant taxonomic characters, the differences in 
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p duncle and raceme length in the entities robysta and congests may 

be considered as a further indication or a difference between them, 

while the lengths or the peduncle and raceme in the entity foliolosa 

are of an intermediate nature . 

Number of a~erile bract§ (See Table 41) 

It can be seen that this c1aracter Yaries between different 

populations or the same entity, aild , apart from the slightly greater 

nW1lber or congests specimens with fewer bracts per peduncle , is not 

indicative or any difference between the three entities. 

Branching of inflorescenct (See Table 42) 

The introductory survey showed that the greatest number 

ot branched inflorescences were found in the entity congesta , where 

33 or the total sample had branched inflorescences, and 41~ had 

one or more unexpended raceme buds in the axils of the sterile bracts. 

In the entity foliolo§!, taken as a whole , 6~ of individuals had 

branched inflorescences, and 3 undeveloped raceme buds. No plants 

or the entity robusta had branched peduncles, but 8~ had unexpended 

raceme buds. 

In field populations of the entity congests, the greatest 

nwnber or branched inflorescences is found in the Southern 

populations from Helapoort and Dikkop Vlakte, where over half the 

sa plea have branched inflorescences, and the rest unexpended raceme 

buda in the sterile bract axila. 
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Total no. Range actual 
Locali't7. 01aaa Range of' measurement. indiv. number. 

2 4 6 8 

FIELD SPECIMENS. 

CONGESTA. 

Oradock R32 - 12 2 14 5 - 7 
S. Ade1aid R~, 39 11 13 5 1 30 2 - 7 
Dikkop V1akte R40 3 4 7 2 - 3 
He1apoort R41 3 8 3 14 2 - 5 
FOLIOLOSA. 

Graatf' Reinet R60 - 13 15 3 - 31 3 - 7 
Mt. Stewart R52b 1 1 - 2 4- 8 
Baroe Rl2 1 1 2 
Volwef'ontein Rll - 2 2 5-6 
Springbok Vlakte Nbg 1 1 2 5-7 
Steytlervi11e R52a 5 9 2 1 17 3 - 10 
ROBUSTA. 

Steytlerville R43 1 4 7 3 15 2 - 7 
Miller R45 l 6 - ~ 7 4- 5 
Prince Albert 10 11 3 0 24 

' - 8 E. Laingsburg Rl 2 2 3- 4 
Whitehill 0 l 7 1 9 2 - 5 
E. N 1spoort R42 l 6 2 1 l ll 2- 9 
Molteno Pass H2284 5 11 - - - 16 2- 4 

HERBARIUM SPECIMENS. 

CONGESTA. 

Cradock 1 - 1 5 
Mortimer l - 1 4 
He1epoort 1 2 l - 4 l - 5 
A11cedale 1 - l 2 
Brakkloof' l - 1 2 

FOLIOLOSA. 

Addo Bush - - 1 1 5 
Koega .Kammaa Kloof' - l l 3 
Swartkops Sundays l - 1 4 
neinpoort 1 1 l 3 4- 7 
Steytlerville - l l 5 
Waterford l 1 2 3 - 5 
Kruidfontein l 1 4 
Graatf' Reinet l 1 2 3 - 5 
E. Laingsburg (?) l - - 1 4 

ROBUSTA! 

Lake Mentz 1 l 4 
Mt. Stewart 1 l 2 2- 4 
Ster.lerri.lle 2 2 4 
Mil ... l l 3 
Willowmore 1 l 8 
Prince Albert l 1 5 
Whitehill 3 3 3- 4 
Mat~esf'ontein - 1 - 1 5 
Beaufort West 3 3 5 

Claws Interval 2 bracts. 

Table 41 VARIATION IN NUMBER OF STERILE BRACTS PER PEDUNCLE IN 
FOLIOLOSA COMPLEX. 
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Individuals with one Individuals with 
Looalit,.. or more branches to unexpanded raceme Total no. 

inflorescence. buds in axils of Iudiv. sterile bracts. 

CONGEST A. 
1Held Pops. 

Cradock R32 0 5 14 
s. Adelaide R38,39 7 14 30 
Dikkop Vlakte R40 4 3 7 
H•1apoort R41 8 6 14 

B~rbar~ Spec!!en~. 
Rei spoor 2 0 3 
Alicedale 1 0 1 

:FOLIOLOSA. 
~m~!JP•· Gra ~net RGO 2 0 31 

Mt. Stewart R52b 0 0 3 
Baroe Rl2 1 0 1 
Wolve fontein Rll 0 0 2 
Springbok Vlakte Nbg 0 0 2 
Steytlerville R52a 0 1 18 

Rerbari~ Sp!cimena. 
Ad!o !uah 0 0 1 
Svartkops Sund~s River 0 0 1 
Koega Kammas K1oot 0 0 1 
Kleinpoort 1 1 ' Steytlerville 0 0 1 
Waterford 0 0 2 
Kruidtontein 1 0 2 
Graatt Reinet 0 0 2 
E. Laingsb\U"g 0 0 1 

ROBUSTA. 
Fieid Pops. 

Molteno Pass H2284 0 0 14 
Nelspoort R42 0 0 11 
WhitehillO 0 2 9 
E. Laingsburg Rl 0 0 2 
Prince Albert R64 0 5 24 
Miller R45 0 0 7 
SteJtlerville R43 0 15 

Herbarium B~ecimens. 
BeaUlort\Jeat 0 0 3 
Matjesfontein 0 0 1 
Whitehill 0 0 3 
Prince Albert 0 0 1 
Willowmore 0 0 1 
Miller 0 0 1 
Mt. Stewart 0 0 2 
Steytlerville 0 0 2 
Lake Mentz 0 0 1 

Table 42 VAlUATION IN BRANCHING OP' INFLORESCENCES IN FOLIOLOSA 
COMPLEX. 



Altno gh these char$cters are not confined to the entity 

congests, the high percentage of branched inflorescences and 

wnexpanded raceme buds found in this entity are stron ly indi ative 

f a difference between it and the entities foliolosa and robusta. 

Thickness of P§dunele (See Table 43 and p ndix Table ?) 

The very stout bases or old dried peduncles wa a 

character of use in identifyi ~g populations or the e tity robusta 

1'}0. 

i n the field• . (In the Appendix Table 7, the leaf length for each 

plant is Shown, and also the width of old peduncle bases or previous 

y r s . If more than one old base wa present on a single plant , 

t an avera of the widths wa taken) . 

In the introductory survey , it was seen that for complete 

tlowering inflorescences , the thickest peduncle bases were found in 

the entity robusta , where in the majority of specimens they were 

0.45 - 0. 75 em. wide. The entity foliolosa, with the majority of 

'uncles o.;o - 0.45 em. wide, had the thinnest peduncle bases , 

ile those ot the entity conge.sta, being o.;o - 0.60 em. wide in 

the majority of eases , were intermediate in size . 

With some slight local variations the above pattern is 

observed in field populations. 

The greatest width of the peduncle below the raceme was 

also shown in the introdaction also to occur in the entity robusta , 

this being o.;o - 0.45 em, in the .majority of eases, while for the 

majority or the more slender peduncles or the entities congests 

and foliolosa, it ~s 0. 15 - 0 . )0 em. 

Field populations of the entity foliolosa agree with the· 

above , but the two Southern congests populations tend to have a 

f air proportion of peduncles which are broader below the first pedicel. 

In the robusta populations, peduncles with broad bases tend 

to be correspondingly broad below the first pedicel. 

Three scatter diagrams have been constructed showing 

variation in peduncle size . The first, (Fig . 29) showing the width 

of old pedWlcle bases plotted a gainst leaf length, resolves the 

foliolosa complex into its three components more clearly than the 

preceding scatter diagrams , but they are by no means sharply delimited. 

• Hence the author ' s choice ot the epithet "robusta" tor this entity. 



Locali't7. Class range of measurements. 

ftl5 .3Q o45 .60 .75 e90 1.05 

WIDTH PEDUNCLE BASE. 
CONGESTA. 

Cradock R32 1 9 4 
- 15 12 2 S.o! delaide R38,39 -

Dikkop V1akte R40 
H lspoort R41 

4 2 1 
6 4 :; 1 

FOLIOLOSA~ 

at! Reinet R60 :; 26 l 
• Stewart R52b 3 

0 R12 1 
Wolwefontein Rll 2 
Springbok nakte :bg - 1 1 
Steytlerville R52a 3 12 2 -
ROBUSTA. 
Steyt1erville R43 
nr. Miller R45 

6 8 1 
3 2 

-

Prince Albert R64 -
E. of Laingsburg Rl 

tehil1 0 

3 10 5 :; :; 
l 1 

E. ot Nelspoort R42 
Ft. Molteno Pass 

(Hall 2284) 

4 2 2 1 
1 6 4 

3 -

WIDTH PEDUNCLE BELOW RACEME. 

CONGESTA. 
C & ock B32 - 11 3 
s. ot Adelaide R38,39 ' - 24 4 
Dikkop Vlakte R40 3 4 

- R41 9 5 

FOLIOLOSA. 
Gra~r Reinet R60 2 29 -

• Stewart R52b 3 
B o Rl2 1 

1 f ontein Rll 2 1 
s rlngbok Vlakte Nbg - 2 

t yt1erville R52a - 17 

ROBUSTA. 
5 13 
2 1 

2 Steytlerville R43 
nr. Miller R45 
Frince Albert R64 
E. of "ng b R1 - 6 10 

2 -
tehi11 0 

. o elspoort R42 
Ft.or Molteno Pass 

(Hall 2284) 

1 
6 

1 6 
8 
7 1 

- -
-

-

5 - -
2 

Class interval 0.15 em. 

1?1. 

Total no. Range actu&l. 
indiv. measurements. 

14 
29 
7 

14 

30 
3 
1 
2 
2 

17 

15 
5 

24 
2 
9 

11 
3 

~4 
28 
7 

14 

31 
3 

1 
3 
2 

l? 

20 
2 

21 
2 
9 
9 

14 

em 

0.41 - 0.75 
o.:;7 - o.65 
0.50 - 0.80 
0.32 - 0.77 

0.28 - 0.48 
0 .32 - 0.42 
0.50 
0.38 - 0.40 
0.26 - 0.47 
0.26 - 0.48 

0.50 - 0.82 
0.47 - 0.66 
0.57 - 1.10 
0.57 - 0.61 
0 •. 64 - 1.10 
0.42 - 0.68 
0.50 - 0.58 

0.23 - 0.40 
0.23 - 0.42 
o.2o - o.3s 
0.24 - 0.3? 

0.15 - 0.29 
0.21 - 0.30 
0.30 

.25 - 0.35 
0.16 - 0.23 
o.2o - o.;o 

0.28 - 0.50 
0.29 - 0.38 
0.35 - 0.73 
0.40 
0.44 - 0.66 
0 .30 - 0.45 
0.29 - 0.46 

Table 43 VARIATION IN THICKNESS OF PEDUNCLE IN FIELD 

SPECIMENS OF ~ FOLIOLOSA COMPLEX. 



em. ,. 

1.3 

1.2 

1.1 .. 

1.0 

Q) 
Ol 
t1l 
,0 

o.g. 
Q) 
M 
() 

l=l 
.a 
Q) 

PI 

fH 0.8 -
0 

.s:l 
~ 
rO 
·r-1 
:3 

0.7 -

0.6 ~ 

0.5 

0.4 

0.3 

Fig.29. Variation in width of old dried peduncles and leaf 
length in the foliolosa complex. 

0 

X = foliolosa 0 

• = congesta 

o = robust a 

0 

0 
0 

0 

0 0 
0 

0 0 
00 

0 

0 

0 0 0 
DO • 0 ·o 

0 0 
0 0 

0 
0 0 0 

0 
0 

00 0 0 0 0 
0 

0 00 0 0 
0 

0 
0 • 

0 0 0 0 • • • 8 0 • 0 • 0 

0 • • 0 • • • • 0 • • 0 
X 0 • • • • • 

ol5 J( 
X • • )( • • • • • 

)( )(. X 
)( )( X X >< )( 

J<. )(. )(. • • • )( X • • 
)( X X :K )( • 'I< !( X >< • )( • • X )( )(" • X X X )(' 

)( • • • • X X X 
J( )( • X 

X 

X X 

X 

1. 
____. 

2 3 4 

Leaf l ength 

172. 

• 

• 

• 

• 

em . 



mm 

7 

6 ~ . 
r-l 
Q) 
C) 

•rl 
rd 
Q) 

A 

+> 5 ... 
U) 
Q) 
;3: 
0 
r-l 

;3: 
0 
r-l 4 Q) 

~ 

,0 

Q) 

r-l 
C) 

~ 
,g 
Q) 

A 3 w 

4--i 
0 

,q 
+> 
rd 
·rl 
::s: 

2 

3 4 5 

0 

0 

0(; 

)() 

• rJ 

• 
•0 

• 

L 

6 7 

0 

• 

0 

("'. ---1 

{) 

• 

• 

'"' ...... 

• • 

8 

Basal width of peduncle 

Ll 

(") 

(" 

Cl 

0 

9 

0 
0 

0 

X = foliolosa 

• = congesta 

0 = robusta 

10 11 mm 

Fig.30 . Variation in width of peduncle at base a nd below lowest pedicel in the foliolosa complex . 

~ 

~ 
~ 

• 



mm 

11 

10 

9 
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The second scatter diagram (Fig. 31) of peduncle length 

plotted against width or peduncle base shows a r irly good se ration 

between the entities robusta and foliolosa, with the entity congests 

intermediate, b~t closer in the combination or these characters to 

the entity folioloea. 

The last of these scatter diagrams (F • 30), of diameter 

or peduncle base plotted against diameter below raceme again shows 

the entities robgsta and foliolosa to be at opposite ends of the 

variation pattern with the entity congests intermediate. 

Thickness or peduncle, both at the base and below the 

first pedicel is thus another character which differs in the three 

entities but this difference is by no means absolute. 

tengtb of lowest sterile bract (See Tables 44A and 448) 

The introductory survey showed that the longest sterile 

bracts occurred in the entity robuata, where they were 1.0 - 1.4 em. 

long in the majority of specimens. The Shortest sterile bracts were 

found in the entity foliolosa where 48% of the sample had bracts 

0.6 - 0.8 em. long and 34. had bracts 0.8 - 1. 0 em. lon , while the 

entity congests was intermediate, with the lowest sterile bracts 

0.8 - 1.0 em. long in the majority or specimens. 

Individual pop~lations of the entity congesta follow the 

above pattern. In the foliolo§! populations, the basal fertile bracts 

or the Graarr Reinet sample tend to be shorter than those from ~~. 

Stewart and Steytlerville, localities at the opposite end of the 

geographic pattern of distribution for the entity foliolosa. 

In robusta populations, the length of the lowest sterile 

bract is very variable, the shortest basal sterile bracts being 

found in specimens from Molteno Pass. 

A scatter diagram, (Fi • 32), of length of lo~st sterile 

bract plotted against the diameter or the peduncle base, illustrates 

the oattern ofvariation in a combination of these characters. 

The length or the basal sterile bract is thus another 

character by which the entity robueta tends to differ from the 

entities foliologa and congests, and again this difference is not 

absolute. 



Total no. 
Locality. Class range of measurements. individuals. 

0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

CONGESTA. 

Cradock R32 - - 1 - - - - - - 1 
s. Adelaide R38.39 - 3 7 - 1 - - - - 11 . 
Dikkop Vlakte R40 - 1 5 - - - - - - 6 
He1spoort R4l - 4 6 3 - - - - - 13 
Krantz Dri.ft - - 1 - - - - . - - 1 

FOLIOLOSA. 

Graatf Reinet R60 4 19 6 - - - - - - 29 
Mt. Stewart R52b - 1 3 1 - - - - - 5 
Springbok Vlakte Nbg - 2 - - - - - - - 2 
Steytle~lle R52a - 5 8 4 1 - - - - 18 

ROBUSTA. 

Steyt1ervi1le R43 - - 2 5 5 2 1 - - 15 
Miller B45 - - - 1 2 2 2 - - 7 
Prince Albert R64 - - - 9 8 6 - 1 - 24 
E. Laingsburg R1 - - - 2 - - - - - 2 
Whitehill 0 - - - 1 1 3 2 1 1 9 
E. Nelspoort R42 - - - 2 4 3 - 2 - 11 
Molteno Pass H2284 - 4 5 5 2 - - - - 16 

Class interval 012 em. 

Table 44A VARIATION IN LENGTH OF BASAL STERILE BRACT IN FIELD SPECIMENS OF THE FOLIOLOSA COMPLEX. 

Range actua1 
measurements. 

em. 

0.88 
0.72 - 1.27 
0.76 - 1.00 
0.?5 - 1.20 
0.82 

0.56 - 0.90 
0.70 - 1.20 
0.?1 - 0.?5 
0.?0 - 1.25 

1.00 - 1.?0 
1.10 - 1.?0 
1.10 - 1.85 
1.05 - 1.14 
1.20 - 2.15 
1.15 - 2.00 
0.?5 

~ 
~ 
'<l' 
• 



17 • 

LooallQ'. c • 

o.e l. 1.2 1. 1.6 em. 

• 1 2 - o. - -95 

FOLIOLOSA. 

- - 1 • - 1 l. 
2 1 - ~ o. 0 - 1.30 --2 

1 
2 

• 

--
-

Table 44B V. 

- 1 
1 --
1 

- - 1 -1 - -1 - - -
1 -- 2 1 

1 - -2 1 -
Class interval 0 .2 em. 

0 B 
I S 

Baaa\ width of lowest sterile bract (See Table 45) 

- 1 1.05 
1 1. 
2 0 . 7/ - 1 O. ?O 

' o.? 

1 1.40 
1.10 

1 1. 
1 1 1. 0 - 1.10 

~ 1.;) - 1 1. 
3 .9 

In the introd~ctory survey, it was seen that the entity 

foliolo§! haa the narrowest bases to the lowest sterile bracts, this 

measurement being 0.15 - 0.45 em. in the majority or specimens. In 

bot the entities congesta and rob~sta, the jority or individuals 

had bract bases or 0. 45 - 0.60 em. but 37 or the robusta sample, 

compared with 24 o~ congests sample, had wider bract bases. Thus 

the bas 1 tidt of t lowest sterile bract corresponds to some 

extent ith the basal width of the peduncle. 

- 0.95 

- 1.45 

- 1.15 

'or the most part, individual populations or the entity 

congesta conform to t is ttern. In the foliolosa pop~latione, 

however, it is or i terest to 10te that the basal width of the lowest 

sterile bract tends to be greater in specimens from Graaff Reinet than 

in specimens from ~t ytl r ille, w ile the width of the peduncle base 

for both po tions is the same in the majority of individuals. In 

the robusta p ~1 tions, t 1e width of the basal sterile bracts 

correspon 11 ith the i dth o the peduncle bases. 



LooaliQ' Cl.aaa ran 

• 3() . 4, . .75 • 1.o ... · 1.2 • 

.FIELD SPECmENS, 

- 1 -:;. ,39 - 2 6 2 - - - - 10 
R ~ 3 - - -- 5 5 3 - 1' - - l - - 1 • 

FOLIOLOSA. 
? 20 3 - - - o. - • :J5 
1 - - - • 5 - o. 5 
1 1 - - 2 Oa.24 - 0 . 35 

17 2 1 - - - - 20 .2c- J. 50 

- 1 10 3 1 - - 15 - • - - ? - 7 - . 60 .. 2 ? 10 5 - - 2 - • - 2 - - - - - - o. - - 4 1 - 9 - 0.95 
1 7 1 1 - 1 11 5 - 1.30 - ~ 9 3 - - 15 - 0 . 68 

HERBARIUM SPECIMENS. 

CONGESTA. 

t 2 1 - - - - o. 0 - 0 . 4 

1 - - . 30 
1 - - 1 
2 1 - - - - ~ .42 
1 - - - - - - - 1 - 1 - - 1 o. 
1 - - 1 0 . 30 
2 1 ' • - 0.36 

- 1 - 1 o.& 
1 - - - 1 o. - - 1 - 1 .50 

1 - - 1 .60 
1 - - - - - - 1 ·35 - 1 2 - - - - - 3 .40- .60 

1 - - - 1 .3() 
1 2 - - - - - 3 .3Q- ·-35 

Class interval. .15 em. 

45 I TI O I OF Bl s 0 LOt 0 

c • 



• 

lit,-. Class r • 

• 3 em. 
FIELD SPECIMENS. 

CONGESTA. 
Cradock 32 - - 1 - - - 1 0.2? 

8 2 - - o. - . 2 
1 1 6 .23 - • 

2 1 2 9 .17 - o.:g - -- - 1 - 1 o. - o. 

FOLIOLOSA. 
1 19 9 - 9 o. 9 - · 3 - 5 5 0 . 13 - .15 - 1 - - l 0 .13 
4 14 - 18 o. .20 

- 2 5 15 
3 2 - 7 - 6 13 5 - 2 - 2 2 

1 4 4 9 
3 3 3 1 1 11 
3 12 - 15 

• 

- 1 1 1 0.2 - 0.33 

FOLIOLOSA. 
1 - - - 1 .1 
1 - 1 .10 
2 1 - - 3 • 0 - 0.20 
1 - - 1 0.10 - 1 1 o. 
2 - ~ .1 
2 1 - 3 - .12 

entz - - 1 1 
Steytlerri.ll - 1 - - - 1 
ft111er 1 - - - 1 

llowmore - 1 1 
c 1bert 1 1 

tehill 2 1 - :; - 0.3 
ront in - 1 1 

ort est - 2 1 - 3 - 0 .28 

Class interyal 0.1 em. 

c 
c 



l • 

• 

3 5 ? 9 _ 11 
s . 

... , - - 1 3.: 6 
3 ,39 1 4 1 0 I . 2. - " .47 .... 

.. 4 5 1 - - 6 2.17 - # .91 
4 1 - 9 1.91 ~.29 
1 - - - , " .48 

20 4- 1 - - 29 2.38 - ? .22 - - 1 5 5.- ' - 8.57 - - - 1 1 12.· 
Nbg - - 1 - 2 3 1 18 

1 12 2 5 2. ;o - ( . --1 4 2 ? 2 •. - c- .65 
- 9 12 3 3.15 - . • 52 - 2 - - 2 4 ,.. ,.. . - -· - 3 5 1 - ·- - ,so 
1 5 3 2 - 2.69 - a.o 
4 5 1 - - 12 .., r -..... . ./ • 

HERBARIUM SPECI~~l'N S. 

CONGESTA. 
1 2 1 - - ' 2.50 - .25 

FOLIOLOSA. 

- - 1 1 9. - - 1 .. 
.A. 

1 1 - - 1 3 - - - - 1 - .1 
1 - 1 - 1 1 - c. 

rg - 2 l ~ 

1 - - 1 2• - 1 - 1 5 .. - 1 1 3-33 - 1 1 6 . 00 - 1 - 1 , . .; 
1 2 - 3 .• G3- ·75 - 1 - - - 1 3·57 
7 - , 4 . 0 4.75 

Table 4? BA .. 

• 
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basal fertile bracts are round in plants from the root or Molteno 

Pass. 

Measurements or sterile and fertile bract lengths or 

herbarium specimens of the entity robusta from Beaufort west, a 

locality near MOlteno Pass, agree with those tor this locality. 

Both are to the West or Nelspoort, which could account tor the 

difference in bract length recorded tor these localities and !or 

~elspoort, despite all thrae being ne r the known northern limits 

or distribution for this entity. 

The variation Pattern for bract length in the foliolosa 

complex is shown in a scatter diagram (Fig. 34) or length or lowest 

sterile bract plotted against length or lowest fertile bract. 

As has been the case previously with regard to scatter diagrams 

incorporating inflorescence characters, t is shows the greatest 

differences between the entities robusta and foliolosa, with the 

entity congests intermediate. A great part of the overlap between 

the entity robusta and the Qther two entities is caused by the 

lteno Pass population, which@l'ographically is the most distant 

ot all robusta populations from localities for the entity folioloea. 

Basal width or l9!fest fertile bract. (See Table 49) 

Tbis tends to correspond with the width or the peduncle 

below the first pedicel, and thus, as was seen in the introductory 

survey, fertile bracts with the narrowest bases are round in the 

entity folio\~aa. their width being 0.15 - 0.30 em. in most cases, 

while the broadest based bracts occur in the entity robqsta, where 

34% and 51~ or the sample have bracts with a basal width or 0.30 -

0.45 em. and 0.45 - 0.60 em. respectively. In the entity conge§~ 

the majority of basal fertile bracts are 0.30 - 0.45 em. wide at 

the base. 

Field populations ot the entity congests agree with the 

bove. but, in the toliolosa populations, as in the case or the 

sterile bracts, there is a tendency for individuals rr Graarr 

inet to have broader bases to the fertile bracts than those from 

Steytlerville. 

In robusta populations, fertile bracts with the narrowest 

bases are found in specimens from Nelspoort and Molteno Pass. In 
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Total no. Range actual 
Locality" Class Range of Measurements Indiv. measurements. 

0.4 0.6 o.8 1.0 1.2 1.4 em. 

FIELD SPECIMENS. 

CONGESTA. 
Cradock R~ - - 1 - - - 1 0.65 
s. Adelaide R38,39 4 14 2 - 20 0.50 - o.go 
Dikkop Vlakte R40 3 ' - 6 O.?O - 0.90 
Relspoort R41 - 1 10 ' - - 14 0.55 - 0.95 
Krantz Drift - 1 1 0..5? 

FOLIOLOSA. 
Graaft Reinet R60 2 23 8 - '' 0.40 - 0.?5 
Mt. Stewart R52b 2 5 - 7 0.53 - 0.?3 
Baroe Rl2 1 1 0.90 
Wolwefontein Rll - 1 2 - 3 0.57 - 0.?0 
S:pringbok Vlakte Nbg - 1 1 - - 2 0.46 - 0.?5 
Steyt1erville R52a 6 14 1 - - 21 0.50 - 0.85 

ROBUSTA. 
Steyt1erville R43 2 7 6 15 0.?0 - 1.10 
Miller R45 1 5 l 7 1.00 - 1.30 
Prince Albert R64 - - 3 8 11 2 24 0.?5 - 1.35 
E. Laingsburg Rl - 2 - 2 o.8; - o.94 
Whitehill 0 - 1 4 3 1 9 1.00 - 1.50 
E. Nelspoort R42 2 9 - 11 0.95 - 1.2 
Molteno Pass H2284 2 10 3 15 0.4; - 1.0 

HERBARIUM SPECIMENS. 
CONGESTA. 
Cradock - 1 1 0.63 
Mortimer 1 - 1 0.50 
Helspoort 2 3 - - 5 .50 - o.so 
Brakkloot 1 - - 1 0.60 

FOLIOLOSA. 
Addo Bush 1 1 0.45 
Koega Kammas Kloof 1 1 0.60 
Swartkops Sund~s 1 l 0.50 
K1ein~oort l 2 - 3 u.?O - 0.85 
Steyt erville l 1 0.73 
'Waterford 1 1 ... . ?5 
Kruidtontein 1 1 0.60 
Graa.ft Re1net - 1 l 2 0.50 - 0.63 

• Laingsburg (?) - 3 - ; 0.55 - 0.60 

ROBUSTA. 
Lake Mentz - 1 - l 0.90 
Ster.larville 2 2 0.?0 ~ 0.?5 
Mil 11' - - l l 0.82 
Yillowmore - 1 l l- '~0 
Prilice Albert - l 1 0.92 
Whitehill ... - 1 1 1 3 1 . ... 1 - 1.35 
Hatjestontein 1 1 0.75 
Beaufort West - 2 1 - 3 o. '?< - 1.00 

Class interval 0.2 c.m. 

Table 48 VARIATION IN LENGTH OF BASAL FERTILE BRACT IN POLIOLOSA 
COMPLEX. 



Steytl rville n43 - 1 12 2 - 15 0 .45 - . 65 
nr. ~ller R4S - 2 5 - •. 5 - · 55 

ince R64 4 16 4 - 24 o. - 0.?5 
· • of ings burg Rl - 1 1 - - 2 o. 5 - 0 . 47 

1teh1ll. ~· - - 2 6 1 9 0. 57 - o.s 
• of J.• el.npoort R42 - ? 3 1 - 11 • - 0 .62 
t . ot M teno - 8 - - 16 0 .... 5 - 0.55 

( 2289) 

HERBARIUM SPECIMENS. 

CONGESTA. 
c '-' 1 - - - - 1 o. 8 
lortimer - 1 - - 1 o. 

He1spoort 2 ~ - 0. 30 - 0.40 
Brakkl.oof' 1 - - - 1 0. 33 

FOLIOLOS.A. 
1 - - - 1 
1 - - - 1 
1 - - 1 

' - - - - 3 
1 - - - • 
1 - - - l 0 . 23 
1 - - - - l 0. 3 
2 - - 022 - .28 
3 - - - 3 o. 5 - ., . ..~ 
- 1 - - - 1 o. 

1 1 - 2 . 40 - -55 - 1 1 0 . 48 
1 - - l o. 
1 - - 1 o. 

' - 3 o. 0 - .4, 
1 1 o • .() 

1 2 3 o. ;o - o.40 

Class inter.al 0 .15 em 

Table 49 V 
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1 

Localit,-. Class r 

3 5 
,., 9 11 

FIELD SPECIMENS~ 

CONGESTA. 
Cradock R32 1 - 1 4 . 06 
S. ot Adelaide R38 , 39 2 12 5 19 2 . 73 - 6 .82 
Dikkop nakte R40 4 2 6 2 . 12 - 3 . 60 
Helspoort R41 4 6 - 10 2 .17 - 4 . 15 
Krantz Drift 1 1 1 . 90 

(Commina2063) 

FOLIOLOSA. 
Graat':r Reinet R60 6 23 3 1 33 2 . 50 - 7 . 50 
Mt . Stewart R52 1 5 - 6 4 . 13 - 7 . 00. 
Wo1we!onte1n Rll - 1 - 1 4 . 38 
Springbok Vlakte Nbg 1 - 1 4 . 18 
Steytlerville R52 4 9 4 3 1 21 4 . 12 -11. 67 

ROBUSTA. 
Steytlerville R43 7 8 - 15 2.43 - 3-75 
!filler R45 7 - 7 3. 28 - 4 .80 
Prince Albert R64 1 14 8 1 24 2 . 28 - 7-06 
E. of Laingsburg R1 2 2 3. . 32 - 3.76 
Wh1. tehill 0 6 3 9 3 -57 - 6 .00 
Nelspoort R42 - 10 1 11 3 . 18 - 5 . 21 
Molteno Pass 5 7 4 _ 16 1 . 95 - 6 . 42 

(Rall 2284) 

HERBARIUM SPECI:MENS. 

CONGESTA . 
Cradock 1 1 3. 15 
Mortimer 1 1 2 . 17 
Helspoort 3 2 5 2 . 00 - 4 . 37 
Brakkloof 1 - 1 2 . 61 

FOLIOLOSA. 
Addo Bush 1 1 5 . 62 
Koega Kammaa Kloot 1 1 10. 00 
3wartltops Sundays 1 1 6 . 25 
neinpoort 2 1 3 6 .0? -10. 3? 
Steytlervi11e 1 1 7.30 
Waterford 1 1 9 . 38 
Kruid!ontein 1 1 6 . 00 
Graa:.tf' Reinet 1 1 2 6 . 30 - 5 .00 
E . of Laingsburg 2 1 3 4.29 - 5-50 

ROBUSTA. 
Lake Mentz 1 1 4.50 
Steytlerville 1 1 2 2 . 68 - 3 . 04 
lliller 1 - 1 6 . 73 
Willowmore 1 l 4 . 17 
Prince Albert 1 1 4 .60 
Whitehill 2 1 3 3. 50 - 6.25 
H tjes.tontein 1 - 1 2 .88 
Beauf'ort West 1 2 3 2 . 68 - 5. 00 

Class interval 2 . 0 

Table 51 VARIATION IN LENGTH-:aREADTH RATIO OF BASAL FERTILE 
BRACTS IN FOLIOLOSA COMPLEX. 
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fertile bract in the foliolosa complex. 



1 ,. • 

the former population, the width of the peduncle below the raceme 

was 0. 30 - 0. 45 em. , in the latter , 0.15 - 0.45 em . for most specimens. 

A scatter diagram (Fig . 35) of width or peduncle below 

raceme plotted against basal width of lowest fertile b~act shows the 

entity !oliolosa to be moat separated from the entity robusta with 

the entity congests intermediate in respect of this combination or 

characters. 

Variation in middle width and length-breadth ratio in 

basal fertile · bracts , (See Ta~les 50 and 51) 

The oattern of variation is similar to that for the basal 

steril bracts . scatter diagram (Fig. 36) ot bract length plotted 

against bract width halfway along the length illustrates this . 

~artation in number or veins in b[ac~s. 

~ia was not dealt with in the survey of the genus as a 

whole as it is really of importance only in the foliolosa complex. 

It was found that , in t is group, the number of veins in 

a bract varied from a single vein running the entire length ot the 

bract , with or without one or two secondary veins which extended from 

the base tor a distance of only a millimetre to half or two thirds of 

the bract len~th , to three central veins or equal prominence, all 

exten ing for the full length or the bract. 

For the purposes of population sample survey, three classes 

were used , the first incorporating bracts with a single vein or a 

main vein and one secondary vein; the second class incorporating 

bracts with a main vein and two secondaries which did not extend 

for the entire length or the bract; and a third class for bracts with 

three central veins of equal prominence. These classes were 

designated A, B and C respectively. 

Veins of basal· eterile bracts (See Table 52) 

Reference to Table 52 shows th t nearly all robusya 

specimens have a venation or the Class C type , the lowest sterile 

bract in one specimen from Steytlerville havi g 5 prominent veins , 

(this is placed in a spectal class designated Class D). o basal 

sterile bracts have the Claes type or venation , and the Class B 

type is only foUnd in l?1 , 10 and 27~. respectively , of the samples 

from Prince Albert , itehill and 4olteno Pass. 



I! 

I! 

Locali~. 

D c 
fnnB~ 

A 

' lh ~ & 
CONGESTA. 
Cradock R32 - 2 

s. of Adelaide R38 ,39 - 5 1 
Dikkop flakte R40 2 4 

c poort R41 - 9 1 

ants Drift 1 
(Commins 2063) 

P'OLIOLOSA. 

Graatf Reinet RlO 2 19 11 
Mt. Stewart R52 1 3 1 

Wolwefontein Rl1 1 

Springbok. Vlakte Nbg 1 1 

Steytlervi1le R52 2 10 3 

ROBUSTA . 

Steytlervi1le R43 1 14 
nr . Miller R45 7 
Prince Albert R64 - 23 5 
E. of Laingsburg Rl 2 

Whitehill 0 9 1 

E. of Ne1spoort 11 
Ft. of Molteno Pass 11 4 

(Hall 2284) 

TABLE 52 Variation in veins of lowest sterile 
bract in Field Specimens of Folioloaa 

Complex. 

No . in 
aamp1e. 

2 
6 

6 

10 
1 

32 
5 
l 

2 

15 

15 
7 

28 

2 

10 
11 

15 

I• 
fl 



In roliolosa and congests population samples, the 

majority or basal sterile bracts have venation ot the Class B 

type, the Class C type only being round in ot the congests 

sample and 11~ or the foliolosa sample. It is or interest to note 

in the. foliolosa saaples, that Class venation is found in 34 .- ot 

specimens from Graarr 

sample. 

inet, compared with 20~ or the Steytlerville 

Veins of fertil bracts (See Table 53) 

The type or venation found in bracts from the base middle 

and top of the raceme was noted. 

Basal fer·tile bracts 

All populations of the entity robust& have Class C 

venation, in the great majority or specimens, with two exceptions. 

In the MOlteno Pass population, 45 of the basal fertile bracts have 

Class a venation, while in speci ne from Prince Albert, Cla~s B 

venation is found in 30~; and Class A in 25 of the sample. 
-

In congesya populations, the basal fertile bracts have a 

venation or Clas or Class a type_, ile the majority or specimens 

in the foliolosa populations have Class A venation. 

Middle fertile bracts. 

With the exception of one congests specimen all bracts 

from the middle or racemes of foliolo§! and congests samples have 

Class A venation. 

In the robusta populations, all individuals trom 

S ytlerville and Miller, and 56. or the ~itehill sample still 

have bracts with Class C ve ~ ~ion. Class a venation is found in 73 

of the Molteno Pass aample, while the majority of individuals from 

Prince Albert have Class B or Class A venation, and Class A venation 

is found in 7~ of the Nel~poort aamrle. 

Apisal fertile bracts 

All bracts from the apices of racemes of the entities 

congests and foliolosa have Class A venation, and this now applies 

to the majority or robusta specimens, with a few exceptions. . In the 

~teytlerville population 75, of the bracts still have Class C 

venation, but the remainder have the Class type. Mention must be . 

made or the three specimens from East of Laingeburg, the apical 

, 
• 



Locality. Class range of variation in veins or bracts. 

BASE OF RACEME. MIDDLE OF RACEME. TOP OF RACEME. 

c B A c B A c B A 

' j& ~& ~ &~ &~ ' && ~ & 
CONGESTA. 
Oradock R32 - 1 1 - - 2 - - 2 
S.of Adelaide R38,39 - 6 8 - - 14 - - 14 
Dikkop Vlakte R40 - 3 2 - - 5 - - 5 
Helapoort R41 - 5 5 - 1 9 - - 10 
Krantz Drift - - l - - 1 - - 1 

(Commins 2063) 

FOLIOLOSA. 
Graff Reinet R60 - 8 23 - - 31 - - 31 
Mt. Stewart R52 - 1 5 - - 6 - - 6 
Wolwefontein Rll - - 1 - - 1 - - 1 
Springbok Vlakte Nbg - - 1 - - 1 - - 1 
Steyt1erville R52 - 2 13 - - 15 - - 15 

ROBUSTA. 
Steytlerville R43 12 - - 12 - - 8 - 4 
nr. Miller R45 ? - - ? - - - - -
Prince Albert R64 11 ? 6 2 9 13 2 - 22 
E. of Laingsburg Rl 3 - - - 3 - - 3 -
Whitehill 0 ? 1 1 5 3 1 - 2 ? 
E. of Ne1spoort R42 9 1 - - 3 ? - - 10 
Ft. of Molteno Pass 5 5 1 - 8 3 - - 11 

(Hall 2284) 

Table 53 Variation in veins of Fertile Bracts in Field Populations o! the Foliolosa Complex. 

No. in 
sample. 

2 
14 

5 
10 

1 

31 
6 
1 
1 

15 

12 
? 

24 
3 
9 

10 
11 

• ,._;) 
\J'1 
• 



bracts or which all have Class B venation . 

The very high incidence or basal sterile and fertile 

bracts with three central veins in the entity robqst§, compared 

with the very low incidence ot such veins in the basal sterile 

brscts ot the entities congests and foliolosa, nd their complete 

absence in the basal fertile bracts ot these two entities is a 

further indication of a difference between them and the entity 

robusta . 

Pedicel lengtb (See Tables 54A, B, C and D) 

In the tables showing variation in pedicel length in the 

toliolosa complex, a class interval or 0. 05 em., smaller than that 

or the introductory survey , is used to show more clearly the 

extreme shortness or the pedicels in the robusta entity. 

In the introductory survey , it was shown that the 

shortest basal flowering pedicela occur in the entity robusta , 

where none ot the specimens were found to be more than 0. 2 em. long. 

In both the entities congests and foliolosa these pedicels ranged 

from less than 0. 2 em. to 0. 4 em. in length. 

In individual populations ot the entity robusta , the 

shortest basal pedicels are found in specimens from Nelspoort , 

where over halt the sample have sessile flowers . It is or interest 

to note a pedicel length or 0.18 em. recorded rrom the same 

population. The longest pedicela are round in plants from Molteno 

Pass , which locality , like Nelspoort , is at the northern end or the 

distribution range tor this entity. 

In the congests and foliolosa populations, all .pedicela, 

with the exception or four specimens , exceed 0.1 em. in length. 

Thus the overlap with measurements tor the entity robusta is quite 

small . 

A scatter diagram (Fig. 37) ot length or lowest flowering 

pedicel plotted against length or lowest fertile bract gives a good 

separation ot the entities robusta from congests and toliolosa , with 

~he exception or an overlap due to individuals from ~lteno P.asa. 

In the entity robust& , all pedicela from the middle or 
flowering racemes are found to be less than 0.05 em. long , with 



Locali't7 . Class range ot measurements. 
Total no. Range actual 

indi v. measurements. 

0 0 . 05 0 . 10 0.15 0 . 20 0.25 0.30 o.;; em. 
CONGESTA. 
Oradock R32 - - - - 2 3 2 - - 8 0.17 - Oe40 
s . ot Adelaide R38 t39 - - - 2 4 5 1 1 - 13 0.14 - 0.35 
Dikkop Vlakte R40 - - 1 1 2 - - - - 4 o.oa - o.2o 
Helspoort R4l - - 2 1 1 2 - - - 6 0.0? - 0.25 
FOILOLOSA. 

Graaf~ Reinet R60 - - - l 10 5 4 1 - 21 0.14 - 0.34 
Mt • . Stewart R52b - - - l l ... - - 1 3 0.15 - o.;a 
Baroe Rl2 - - - - - ... - 1 - l 0.32 
Wolwe.tontein Rll - - - - - 1 2 - - 3 0.23 - 0.30 
Springbok Vlakte Nbg - - - 1 l - - - - 2 0.14 - 0~ 
Steytlerville R52a - - 1 4 3 3 4 - - 15 o.o9 - o.;o 
ROBUSTA. 
Steytlerville R43 2 ' 2 - - - - - - 9 o.oo - 0.08 
Nr . Miller R45 - 5 2 - - - - - - 7 o.o2 - o.o9 
Prince Albert R64 4 ll 3 - - - - - - 18 o.oo - o.o? 
E. of LaiJlsaburg Rl 2 - - - - - - - - 2 o.oo 
Whitehill 0 1 4 3 l - - - - - 9 o.oo - 0.13 
E. ot Nelspoort R42 6 3 1 - l - - - - 11 o.oo - 0.18 
Ht. of Molteno Pass l - 3 2 -(Hall 2284) - - - - 6 o.oo - 0.13 

Olasa interval 0 . 05 em. 

Table 54A VARIATION IN LENGTH OF BASAL FLOWERING PEDICEL IN FIELD SPECIMENS OF J'OLIOLOSA COMPLEX. 

" 
.....;) 
• 
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Fig.37. Variation in length of lowest fertile bract and length 

of lowest flowering pedicel in the foliolosa complex. 



1 .. ,. 

Tot 1 no. Range actual 
Lo iQ. Claaa range of measure enta. indiv. measure nts. 

0 0.05 0.1 0.15 0.20 0.25 em. 

- - - - 1 - - 1 0.16 -
r - - ~ - - - 1 0.14 -- - - l 2 - - .. 

~ • 4 - 0.18 - - - 1 - - 0.18 -- 1 - 1 .15 -

- - 1 1 - - 2 0.14 - 0.18 - - - 1 1 .18 -
8 - - - - 1 - 1 .25 - - - - 1 2 3 0.23 - 0.28 - 1 - - 1 • 5 - - l - 0.15 - 1 - l 2 0.2 - 0.29 - 1 1 - 2 o.oa - o.14 

L e entz 
teytlerrl11e 

Millr 
111 ore 

P.rinc lbert 
t hill 

• tjesf'ont in 
e ufort est 

T le 54J3V 

- - 1 - 1 

1 - - - - - ]. - 2 - - 2 - - 1 - - - - 1 
1 - - - 1 
l - - - - 1 
2 - - 2 
1 - 1 
3 3 

Class interval 0.05 em. 

IO 
HERBARIUM 

G 

0 

B AL FL0.~~~.&.41G EDICEL IN 

!LIOLO c 'L • 

.15 

the exception of a sin le specim n, and in all the populations, over 

half the specimens had sessile flowers by the middle or the raceme. 

~nrortunately only one mea ur.ment of this was 3Vailable for the 

lteno Pass population. 

In the congests and roliolosa populations exa ined, mid 

pedicel length exceeded 0.05 em. 

A scatter dis ram (Fig. 3g) of the length of the basal 

flowering pedicela plotted against the length or flowering pedicels 

from the middle or the raceme also ive a f irly good separation or 

t e entity robusta tro the entities congests and foliolosa. Pedicel 

length in the two latter entities is very similar. 

In general, herbarium specimens a~ee with the above 

observations. It is of interestto note the shortness of the pedicels 

or the few specimens or the entity robusta from Beaufort eat in 

I 
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Looali'Q'. Class ranee o~ aeaaurem.ents. 
~otal. no. BaDp actual 

1Dd1T • ··~·t• 
0 • 05 .10 .15 .20 .25 .~ ca. 

I'IELD SPEOll!EIS. 
OOHES!J.. 

CZ'adook B~2 - 2 5 3 - 10 0.14 - 0.24 
s. o~ .Adelaide R38,39 4 4 4 - 1 - 13 0.09 - 0.28 
Dlkkop Vlakte R40 - - 1 4 - - 5 0.10 - 0.14 
Belapoort R41 - 8 4 1 13 0.06 - 0.17 

:roLIOLOSA. 

Graat:r Beinet R60 - - 2 8 12 3 25 0.08 - 0.23 
lit. Stewart R52b - 1 1 1 3 0.10 - 0.32 
Buoe Bl2 - - 1 - ., 1 0.25 
Volwe~ontein Rl1 - 2 1 - ·- 3 0.18 - 0.25 
Spr~k Vlakte 1lbg - 1 1 - 2 0.09 - 0.14 
8'-,t erville R52a 5 4 8 2 19 0.08 - 0.24 

ROBUS~A. 

Steytl.erri.lle R43 9 6 - - 15 o.oo - 0.05 
Jl1". Miller R45 6 1 - - - 7 o.oo - 0.02 
PriDce .A.lberi ll64 15 7 - - - - - - 22 o.oo - 0.04 
E. ~ La'T'burs n 2 - - - - - - - 2 o.oo 
Whitehill 5 3 1 - - - 9 o.oo - 0.07 
E. o~ Be1apoort R42 7 4 - - - - 11 o.oo - o.o, 
ft. or Jllolteno Pass 1 - - - - 1 0.05 

HF:RBAIIUM SPECIMEHS. 

COIIGES~A. 

Hq.Dera Xop - - 1 - 1 0.()9 
!lort;1aezo - - 1 - - - 1 0.09 
llel.apoon - 2 2 - - - - 4 0.09 - 0.15 
llioeclale - - 1 - - - 1 o.os - o.lo 
JIOLIOLOSA. • 

.lddo Buh - 1 - - - 1 0.07 
hep. Xamwaa noor - - 1 - 1 0.15 
neiJl»oart - - 1 2 - 3 0.15 - 0.20 
Vatvtord - "1 - - - - 1 0.10 
~ontain - 1 - - - 1 0.15 
E. t4 LaDgaburg - 1 1 0.07 

BOBU~.A.. 

Lab ftents 1 - - - 1 o.oo 
Zerri.lle - 2 - 2 0.02 - 0.03 

1 - - 1 0.04 
V1llowaore 1 - - - - - - 1 o.oo 
PriDoe Albert 1 - - 1 o.oo 
Whitehill 2 - 2 o.oo 
Ma.t;JearcmteiD 1 - - 1 o.oo 
Beau!'ort Vest 3 - 3 o.oo 

Olaaa interval 0.05 ca. 

hble 540 VARIATION D LEN<ml OP J'LOWERING PEDICEL PROM MIDDLE 
OF RAc:am IN POLIOLOSA COMPLEX. 
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Fig.38. Variation in length of flowering pedicels from the base and 

the middle of racemes in the foliolosa complex. 



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

0.05 0.10 0.15 0.20 0.25 0.30 0.35 em. 
!_!ELD SPECIMENS. 

CONGESTA. 
dradock R32 - l - ... 2 3 1 1 8 0.10 - 0.36 
s. of Adelaide R38,39 - - - 7 6 3 2 2 20 o.l8 - o •. ,a 
Dikkop Vlakte R40 - - l - - 2 - - 3 0.14 - 0.30 
Helspoort R41 - 5 1 3 - 1 ... - 10 0.06 - 0.28 

FOL~LOSA. 
~ra r Refnet R60 - - - - 6 ~ l 2 12 o.22 - o •. 37 
Steytlerville R52a - - l l l - - 5 0.14 - 0.28 

ROBUSTA. 
~teitlerville R43 ? ? 1 - - - - - 15 0.02 - 0.14 
Prince Albert R64 6 4 l - - - - - 11 0.03 - 0.12 
Ft. of Molteno Fass ' 2 4 . 9 0.04 - 0.15 - - - - -

(Hall 2284) 

HERBARIUM SPECIMENS. 
CONGESTA. 
!ta;rners !op - - l - - - - - 1 0.15 

FOLIOLOSA. 
Oaterl'ord - - - l - - - - 1 0.20 

ROBUSTA. 
Oh!tehill - 1 - - - - - - 1 0.10 

Class interval 0.05 em. 

Table 54D VARIATION IN LENGTH OF FRUITING FEDICEL FROM BASE OF RACEME IN FOLIOLOSA COMPLEX. 

I\) 
C' 
(l 
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comparison with those from the nearby MOlteno Pass locality. 

Measurements or f.ruiting pedicels are fewer, but also 

show the above pedicel elongation which takes place after fertili sa tion. 

5ummary 

Apart trom the f'act that all populations of the entity 

conges~a have a tar greater percentage or individuals with branched 

inflorescences or unexpended raceme buds than either the 1ntities 

fo!iolosa or robqst!, the inflorescences or the entities congesta 
.. •"'!"'-··· 

and foliolosa have much i n common. The only noteworthy ?Oints ot 

difference are the somewhat narrower peduncle bases and the larger 

number or individuals with a narrower basal width in the fertile 

and sterile bracts found in the entity foliolosa. 

The entity robusta on the other hand, differs tram the 

entities congests and foliolosa in the larger number of aborter 

peduncles, the greater thickness or the peduncle below the first 
) 

pedicel, the longer fertile and sterile bracts, the larger number . 

ot bracts with more than one central vein, and the very great 

numbers of racemes with sessile or almost sessile flowers. 

Both the entities robust! and congests have stout peduncle 

bases, but the great f'lattening or old bases in the entity robqs~ is 
not typica l in congests. Altnough these differences betw~en rolista 
1nd the -other two entities are marked, they are not completely 

discontinuous. 

PERIANTH CHAHACTERS {See Plate 18). 

In the introductory survey or the genua as a whole, the 

components or the foliolosa complex were shown to differ somewhat 

from the other entities with smooth perianths, in the possession 

or the broadest and most open lobes and a perianth tube which 

tended to be broader in the middle than at the base. 

In the following account or the variation ot perianth 

characters within the tolioloea complex, the variation patterns 

for each population are represented by more compact histograms, for 

the differences in dimensions between the entities are, with few 

exceptions, slight. 

Length ot perianth lobes. (See Fig . 39) 

In general inner and outer perianth lobes tend to be 
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of the same length in the congesta and foliolosa samples, with 

the exception of the sli J. jtly longer inner lobes of a large 

number or foliolosa specimens from Graaff Reinet. In the entity 

robusta, the length or inner lobes tends to exceed that or the 

outer lobes. There is a considerable overlao or lobe length in 

all three entities but the longest lobes are found in populations 

of the entity robusta. 

Width of perianth lob!s. (See Fig. 39) 

In all three entities, the inner perianth lobes tend to 

be broader than the outer lobes. g in there is an overlap or 

measurements for ,11 three, but populations with the narrowest 

lobes are found in the entity foliolosa, and populations with the 

broadest lobes in the entity robysta.. In the foliolosa 

2u6. 

populations, it is or interest to compare the widths or the inner 

lobes of the samples from Graatf Reinet with those from Steytlerville, 

in view or differences in certain inflorescence characters between 

the two populations. 

Position of the lobes in the open flower. (See i g . 40) 

As has been mentioned in the introduction, these characters~ 

s re very variable. The entity robusta tends to have a larger number 

of iQdividuals with more ope . lobes than found in the entities 

foliolo§! and congesta. 

Dim§nsions of perianth tube. (See Fig. 41) 

I.ength of tub!• 

This varies from 5.0 - 9.0 in populations of the 

entities congests and robus ta, while in the great majority of 

specimens or the entity !oliolosa it is 7.0 - 9.0 mm. 

Diameter of neck of perianth tH9e 

There is little difference in this character in the three 

entities, although the narrowest necks are found in populati _n 

samples of the entity foliolosa. Again there is a slight difference 

in this dimension between the Graaff Meinet and Steytlerville 

!oliolosa samples. 

Middle and basal diameters Of perianth tUb!• 

There is little difference between the three entities 

with regard to these dimensions. There is again a slight difference 



A(X li) 

A and B: Portions of 

inflorescences from 

specimens of the entity 

foliolosa. The lobes 

in B are not as open as 

in A. 

PLATE 18. 

C(X i) 

D(X 1{-) 

C and D: Portions of 

inflorescences from 

specimens of the entity 

congesta. 

E: Part of inflorescence 

of a specimen of the entity 

robusta. 
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n the diameter of the base of the perianth tube between the 

jority or specimens or the entity foliolosa from Graarr Keinet 

n those from teytlerville. 

Differtnce between diameter of base and diameter or 

middle of oerian!eh. (See • 42) 

In all three entities, the mid le diameter or the 

perianth tube is in most cases.eQual to, or up to 0.5 mm greater 

t n t h basal i ~ ter. In onlr five instances was the basal 

iameter greater than the middle diameter. 

Difference between diameter or middle and diameter or 

neck of perianth. (See i • 42) 

in there i little difference in t s character in 

t t.hree entities, the teat difference between the diameters 

of t e middle and the neck of the perianth being found in the 

jority or specimens or the foliolosa population samples. 

Summary 

This ~ey shows that, While there may be some sli ht 

21 • 

iff erences in the variation or perianth characters in individual 

populations, except for the more frequent occurrence ot lon 

broader and more open lobe in the entity robusta, there is little 

difference in perianth characters in the three entities. 

MIXED POPULATIONS OF THE ENTITIES FOLIOLOSA AND ROBUSTA. 

To date there are only three probable records and one 

confirmed one for overlap in distribution of populations or the 

entities robusta and foliolosa. 

The probable records are: Lake Mentz, the record for 

the entity robusta being s. Schonland s.n. Aug. 1921 (PRE) and 

for the entity foliolosa, Roberts )6, 37; Waterford, where the 

record tor the entity robus~a is Acocks 11995 (PRE), and for the 

enti foliolo§! Acocks 11997 (PRE), and lastly, Mt. Stewart, where 

the record for the entity robusta is Com~ton 20)2) ( 

toliclosa, Roberts 13 and 52B. 

) and tor th'! a1 ti ty 

The confirmed locality where these two entities have been 

found growing together, is at Steytlerville and has been described 

previously. 



ere are no known record~ or overlap of populations or 

th entiti s foliolosa and congests or or the entities robusta 

and qongesta. 

11. 

Scatter diagrams incorporati vegetative and inflorescence 

eh racters or the mixed ~teytlerville population have been compiled. 

(See ivs. 43 and 44). These show th t the two entities are 

disting ishable .at this locality, but more so by inflorescence 

c'1aracters than by vegetative ones. In the case of the scatter 

diagra ~ involving inflorescence characters, apart trom that 

~ 0 in length or lowest fertile bract plotted against length or 

o st sterile bract (Fig. 44F) the overlap or values tor each 

entity is none or very slight. ~ration is most wide in the 

diagrams or 1 ngth or peduncle plotted against basal width or 

peduncle, (Fig. 44A) and length of pedicel tram base or flowering 

r c me plotted against length or lowest fertile bract, (F~g. 44G). 

In the case or the vegetative characters the overlap of values 

for he two entities is more, but in no esse are they completely 

int r ingled. 

attity Collector Date Condition at time or coll-cting 

ROBUST A Dyer 4022 (PRE) Aug. 1939 Flowering 

Roberts 15 Oct. 1959 No buds or flowers 

Roberts 43 Jul. 1960 Flowering 

Roberts Obs. Oct-~v.l960 fo buds or flowers 

FOLIOLOSA Paterson 40 (BOL) Nov. 1911 Flowering 

Roberts J.4, Oct. 1959 Buds and flowers 

lioberts 43A Jul. 1960 ~o buds or flowers 

Roberts 52A Oct- lov .1960 Bude and flowers 

Table 55: FLOWERING TIME::. OF \ -. ENTITI ;s FOLIOLOSA 
AND ROBUSTA L A MIXED POPULATION FROM 
STEYTL&RVILLE. 

As can be seen from Table 55 • flowering timee tor the two 

entities tend to differ, which lessens the chance or hybridisation. 

In view of the morphological similarity or the chromosome complements 

of the entities, one would expect the possibility or hybridisa ion 

with vigorous off-spring. It hybridisation has indeed taken place 
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then the off-spring have reverted back to parental types, tor 

1e t -10 enti ti s i n tnis mixed pop 1 tion a 

di stinct. 

CONCLUSION. 

still recog iaably 

It is felt that the foregoing detailed ·survey or 
populations or the toliolosa complex does justify the recognition 

or the three entities toliolosa, cong§sta and robusta, but shows 

that while there are many features characteristic or each, these 

characters are not sufficiently discontinuous to warrant the 

recognition or each entity ae separate species. 

Ae the discussion on ~eographic distribution has shown, 

the robusta entity is confined to the drier western karoid areas 

and experiences rainfall or both the summer and winter patterns, 

while the entities toliolosa and congests occur in the more 

easterly marginal (according to Aeock's classification), karoid 

areas, with a summer rainfall pattern. 

It would appear that the toliolosa complex is diverging 

into three d~stinct species, but that this divergence is by no 

means complete. 

Because or the almost disjunct di tributions or the 

three entities, and because or the degree or differentiation in 

each, it seems :nost reasonable to tr , them a._ sub-species, 

name, y; A, tolioloaa (Haw.) Uitewaal sub. sp. foliolosa, 

A, toliolosa subsp. congests (Salm ~ ) Roberts comb. nov. and 

A. foliolosa sub. sp. robusta Roberts subsp. nov. 

21". 
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of the entities rugosa and smutsiana which was found in the Ladismith­

Barrydale Karoo, a d it is for this reason, in addition to the tuherculat& 

nature of the leaves, that the entity rugosa ~s included in this survey. 

An account of the distribution of all four entities has already 

been given, and examination of the accompanying tables Shows that the 

four populations of the entit7 smutsiana come from both the Li~tle Karco 

and the northern foothills of the Swartberg, while there are only two 

samples for hallii, one from the northern foothills of the Swartberg, the 

other from the Great ~aroo. There are also only two localities for the 

entity bullulata,one from near latjesfontein, the other from the easter1 

Tanqua Karoo. For the entity rugosa, a number of samples were collected 

in the ontagu Karoo, and one from the Ladismi th-Barrydale Karoo. 

The putative hybrid between members of the entities rugosa and 

~siana is included in the following population variation tables under 

the name "Hybrid R4. " In this instance, although only one such plant 

was found, measurements of leaf arrangement etc., for several shoots are 

given in each table. This hybrid was found aoongst plants of the 

anutsiana populati n referred to as Ladismith-Barrydale II, R3. 

VEGETATIVE FEATURES (See Plates 19, 20, 21, 22, 23). 

In the tables showing variat~on in appearance of the leafy shoot, 

the ont n1 Karoo specimens of the entity rugosa are given together as 

a single sample, in the other ables, individual loc lities are given. 

The Rietvlei locality for the entity rugosa from the rontagu Karoo must 

not be confused with the Rietvlei localities for the entities halii and 

smutsiana in the northern fotthills of the Swartberg. 

Leaf arrangement (See Table 56) 

It was on this characte that the early authors separated the 

various species they described belonging to what are now recognised as 

the entities hallii and smutsiana. 

The introductory survey s owed the entities hallii, bullulata 

and rugosa to have the majority of individuals with the smallest spiral 

n le, (0- 10°), in the whole genus. Only 1~ of th · total samples 

of the entities bullulata and hallii has a spiral an le of more than 

10°. 
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• Class r • 

oo 
0 

- - - - 3 11- 15 

I 5 - 5 6 1 18 3 -
II :; 2 ' 2 2 -36 

R51 - 1 ' 7 ' 4- 2 - :;:; 
R49 - - 4 - 1 5 u - :;:; 

1 6 1 - - 0 - 15 
2 12 2 - - 16 0- 16 

t in R25 1 7 - 1 - 9 0 - 21 
'laDd R24 :; 2 - - 15 1 - 20 

7-23.50& 1 13 2 - 20 0 -25 
1 R2 - - 2 - 2 14-20 

Erect. 
0 30 0 

- 3 - 3 -45 

- 16 2 18 35 -
:; 9 - 40- 50 - 12 2 40 - 60 

1 1 :; 5 30- 55 

- 1 1 40- 55 
6 10 - 16 20-50 

in R25 - 9 - 9 35- 50 
'land B24 14- 1 15 40- 55 

19 1 20 40-60 - 2 - 2 -50 
CUHVM!URE OF '&!!l .API@. "" 

us u f 0 

- - 3 ' 0 

- - 7 11 18 r-o - - 9 9 0 - - 8 6 14 r-o - - 1 4 5 r-o 

- 7 1 - 8 u-r - 14 a - 16 u-r 

10 5 - - 15 us- u 
9 - - 9 us 

16 20 0- f 
2 2 0 

56 Variation in appearance or leaf7 shoot 1n f'1eld 

apecimena of' "amutaiana~'''hal.lii'~ "bullulata" and ''rugooa'~ 

and the putative hybrid between members of "rugosa" 

and"smutsiana". *(See page 212). 



In the samples of the entit,y smutsiana, excluding those from 

the Ladismith-Barrydale Karoo, where no populati ns of hallii have 

to date been found, the spiral angle is 10 - '0° in the majority of 

specimens. 

In the samples of the entity rugosa the great majority of the . 
specimens from the ontagu Karoo have a spiral angle of 0 - 1oo , while 

for the two specimens and the suspected hybrid from the Ladismith 

Karoo the spiral angle is 10 - 2oo. 

Angle of leaf with stem (See Table 56) 

In all four enti ties this is 30- 50o, that is sub-erect, in 

the majority of specimens. This applies to individual populati n 

samples with the exception of the population of the entity smutsiana 

from Rietvlei, in the northern foothills of the Swartberg, where 6~ 

of the small sample have patent-erect ltaves. 

It is of interest to note that 3~ of the sample of the 

entity hallii from Koup , in the Great Karoo, have erect leaves. Out 

of all the other population samples this is the case only in a single 

specimen of the entity smutsiana from Rietvlei. 

Leaf apices (See able 56) 

Here the entity bullulata is unique in that the leaf apices curve 

upward and slightly to one side in all individuals examined , except 

for 33~ of the sample from atjesfontein where they only curve upward. 

The latte is the case in all save 1~ of samples of the entity hallii, 

where the apices follow the angle of the leaf with the stem. 

In the population samples of the entity smutsiana from 

Ladismith-Barrydale I and Rooinek ass, the apices follow the angle 

of the leaf with the stem or curve outwards, while in the two remain­

ing populations, in the majority of rugosa specimens, and in the 

suspected hybrid between members of the entities rugosa and smutsiana, 

the leaf apices curve outward in the grea majority of plants. 

The appearance of leafy shoots of all four entities is shown 

in a diagram i corporating all three of the above characters (See 

fig. 45 • 

It is the fact that the leaf apices curve upwards, and 

upwards and sideways in the majority of specimens of the entities 
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Fig.45. Variation in appearance of leafy shoot, incorporating the spiral angle, angle of the leaf with the 

stem, and curvature of leaf apices,in the entities smutsiana (•), hallii (x), bullul ata (o), and 

rugosa ( +- ). (us = apices curving upwards and to one side, u = apices curving upward, f = apices 

following the angle of the leaf with the stem, o =apices curving outward). 
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Leaves of, from left to right, the entities bullulata, hallii 

and smutsiana, seen from the upper side. Keeled marginate apices 

are seen in the leaves of bullulata and hallii, the apex of the 

' entity smutsiana is true marginate. (Xlf). 

A (X 1) B (X 1{) 

Leafy shoots of the entity rugosa. A: from Pietersfontein, Rl9, 

B: from Dobbelaar's Kloof R22. (Scales approximate). 

PLATE 19. 

219. 
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hallii and bullulata, which tends to distinguish these two from 

the entities rugosa and smutsiana. The distinction is rendered 

absolute by the presence of keeled-marginate apices in the entities 

bullulata and hallii as opposed to true marginate apices in the 

entities smutsiana and rugosa. As previously menti ned, keeled­

margin te apices have been f ound in some or all the leaves of all 

plants of the entities hallii and bullulata so far examined. In 

dried specimens, however, this character is not always obvious. 

Also in specimens o! the ent. ties hallii and bullulata the leaf 

apex is often somewhat "shouldered" below the mucro, as opposed 

to the acute acuminate condition always found in the other 

entities. 

BULLULATA HALL II 

Distance from Distance from 
Leaf length apex at which Width Leaf' length apex at which 

~ is measured X ~ is measured -
em. em. em. em. em. 

4.2 0.9 0.96 4.8 1.0 
4.0 0.8 0.82 4.4 0.9 
~.9 o.8 1.04 4,2 0.9 
~.5 0.7 1.02 4,1 0.9 
~.~ 0.? 1.1~ 4.0 0.8 
;.; 0.7 0.95 4.0 0.8 
~.; O.? 0.?7 ;.9 0.8 
;.1 0.7 0.85 ;.9 0.8 
;.o 0.6 0.91 ;.9 0.8 
;.o 0.6 o •. 82 ;.9 0.8 
;.o 0.6 0.81 ;.a 0.8 
2.9 0.6 0.80 ;.6 0.8 
2.9 0.6 0.76 ;.; . 0.? 
2.7 0.6 0.92 ;.; O.? 
2.7 0.6 0.?9 ;.4 0.7 
2.5 0.5 0.80 ;.2 0.? 
2.5 0.5 0.6; ;.2 0.? 
2.; o.; 0.58 ;.1 0.7 
2.1 o.5 0.70 ;.1 0.? 

;.1 0.? 
1.8 0.4 o.;o ;.o 0.6 . 

2.9 0.6 
2.9 . 0.6 
2.9 0.6 
2.8 0.6 

Table 57 SHOWING V~ · rJTION WIDTH ~ D R NDDr SAMPLES 0 THE 

iTITIES HALLII ND BULLULATA. 
side 

· ··· ~ ....... x ... -· ···· .. . -· 
T.S. Leaf apex 

idth 
X -

em. 

0.75 
0.65 
0.64 
0.79 
0.69 
0.60 
0.88 
0.74 
0.64 
0.58 
0.65 
0.62 
0.59 
0.56 
0.5? 
0.61 
0.57 
0.58 
0.56 
0.4? 
0.40 
0.60 
0.58 
o.;9 
0.56 

Keel 
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Fig.46. Variation in leaf length and the distance x between the keel and the leaf margin furthest 

from it at a distance from the leaf apex, which is approximately one fifth of the length 

of the leaf, in the entities hallii and bullulata. 
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The leaf apex of the enti~ bullulata is also in general 

broader than that of the entity hallii, as is shown by measuring the 

distance between the keel a d the lea! margin turther~!rom it, at a 

set distance from the apex, which is approxi tely one fifth of the 

length of the leaf. This is shown in Table 5?, where the distance 

from keel to leaf margin is, for the s ' e of brevity referred to as 

!• and in a scatter diagram (Fi ·.46) where leaf length is plotted 

a a ·nst the value of this measurement. The scatte d agr 

a fairly good, if not an absolute separation between the two 

entities. 

Leaf length (See Table 58 and figs. 49, 50, 47 and 48) 

g 'ves 

The longest leaves ~ongst the four entities tend to be 

found in the majority of specimens of t h entitie hallii and 

bullulata. or the plants of the entity hallii, only 1~ , (all 

from the Rietvlei locality), have leaves less than 30 em. in length. 

In the entity bullulata, 2~;. of the plants examined have leave 

lees than 3.0 em. in length. 

Leaf length is quite variabl in population samples of 

the entity smutsiana, being shortest (1 . 5 - 2.5 em.) in the 

Rietvlei plants, and lon est, (2.0- 4.0 em.), in plants from Adams 

Kraal in the Little aroo,where no plants of the entity hallii have 

yet been found. Leaves are generally of an intermediate length 

in the other Little aroo ~tsiana samples. 

In s~ples of the entity rugosa leaves vary from 1.5-

2.5 em. in length, while the leaves of the putative hybrid between 

members of this entity and the entity smutsiana are 2.0 em. long. 

~eat width at widest part and length-breadth ratio (See Tables 59 

and 60). 

In the past, the terms laneeolate acuminate, ovate acumin te, 

ovat acute, add laneeolate deltoid have been used to describe the 

leaves of plants belonging to what are now recognised as the 

entities hallii and smutsiana. 

The leaves with the highest len t h-breadth ratio are found 

in the entity hallii, this being less than 2.00 in only 1~ of the 

specimens examined. 



Total no. 
ooali"t7 Class range of measurements. indiv. 

-
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 

HYBRID R4 - 2 - - - - - - - - 2 

SMUTSIANA. 
Adams Kraal R63 - - l 2 1 2 - - - - 6 
L'amith-B'dale I R5 - - 11 9 3 - - - - - 23 
L'smith-B'dale II R3 - 6 11 5 - - - - - - 22 
Rooinek Pass R.51 - - 6 5 3 - - - - - 14 
nr. Rietvlei R49 - 3 2 - - - - - - - 5 

HALLII. 
nr. Rietvlei R48 - - - 3 5 2 6 - - 1 17 
Koup R26 - - - - 9 - - - - - 9 

BULLULATA. 
N .• Matjes:rontein R25 - - 3 l 9 2 - - - - 15 
Ceres-S'land R24 - - - 3 4 2 - - - - 9 

RUGOSA. 
Pieterstontein Rl9+20 - 5 5 - - - - - - - 10 
Upper Baden Rl? 1 5 1 - - - - - - - 7 
Baden Rd Rl8 - ' 4 - - - - - - - 7 
nr. Montagu R23 - 8 2 - - - - - - - 10 
Rietvlei R50a - 2 2 - - - - - - - 4 
Dobbelaars Kloot I R21 - 3 4 - - - - - - - ? 
Dobbelaars Kloot II R22 - 4 3 - - - - - - - ? 
L'smith-B'dale R2 - 5 - - - - - - - - 5 

Class interval 0.5 em. 

TABLE 58 Variation in length of lear in field specimens of~smutsiana~, hallii', "bullulata' and "rugosa''. 
and the putative "smutsiana" X "rugosa" hybrid. 

Range actual 
measurements. 

em. 

2.0 , 

2.3 - 3·9 
2.1 - 3.1 
1.8 - 2.? 
2.1 - 3.1 
1.8 - 2.2 

2.? - 5.8 
3.1 - 3·5 

2.3 - 4.0 
2.8 - 4.0 

1.7- 2.5 
1.4 - 2.2 
1.7 - 2.2 
1.6 - 2.2 
2.0 - 2.4 
1.8 - 2.3 
1.6 - 2.2 
1.? - 2.0 

f\) 
1\) 
\)ol 

• 



Locality. Class range ot measurements. 

1.00 1.25 1.50 1.?5 2·.00 2.25 2.50 2.?5 em. 

HYBRID R4 - - 2 - - - - - - • 2 1.3 - 1.5 

SMUT SlANA. 
nr. Adams Kraal R63 - - 2 2 2 - - - - 6 1.3 - 1.9 
L'amith-B'da1e I R5 - 3 12 5 ~ - - - - 23 1.2 - 1.9 
L'smith-B'dale II R3 1 1 11 6 3 - - - - 22 1.0 - 2.0 
Rooinek Pass R5l - 2 7 4 1 - - - - 14 1.2 - 1.9 
Rietv1ei R49 1 1 3 - - - - - - 5 1.0 - 1.4 

HALLII. 
Rietv1e1 R48 - - 4 5 - - - - - 9 1.4 - 1.? 
Koup R26 - - 3 5 8 1 - - - 17 1.3 - 2.0 

BALLULATA. 
N. Matjestontein R25 - - 5 l 4 2 3 - - 15 1.3 - 2.3 
Oeres-S'land R24 - - - 1 3 2 2 1 - 9 1.6 - 2.6 

RUGOSA, 
Pieters!ontein Rl9+20 - l 7 2 - - - - - 10 1.1 - 1.? 
Upper Baden R17 - - 5 1 1 - - . - - 7 1.3 - 1.8 
Baden Rd R18 - 1 3 3 - - - - - 7 1.2 - l.? 
nr. Montagu R23 - l 5 4 - - - - - 10 1.2 - 1.? 
Rietvlei R.50a - 1 2 1 - - - - - 4 1.2 - 1.6 
Dobbelaars Kloof I R21 - 1 5 1 - - - - - ~ 1.2 - 1.6 
Dobbe1aars K1oot II R22 - 1 6 - - - - - - 1.1 - 1.5 
L'smith-B'dale R2 - - 5 - - - ... - - 5 1.4 - 1.5 

Class interval 

TABLE 59 Variation in greatest width ot leal in field specimens ot usmutsian~', ''hallii'~ '' bu11ulata' 

"rup:osa" and the putativ~ hybrid "smutsiana" X"rugosa". ~ 
~ 
• 



Total no. 
• Olass range ·Of nonaurements 1ndiv. 

1.00 1.25 1.50 1.75 2.00 2.2.5 2.50 2.?5 3.00 em. 

HYBRID R4 - - 1 1 - - - - - - 2 1.3<) - 1.53 

• 

- - - 2 2 1 1 - - - 6 1.53 - 2.31 - - ~ 9 6 4 1 - - - 23 1.32 - 2.30 - 2 8 2 1 - - - - 22 1.14 - 2.11 - - 1 5 5 3 - - - - 14 1.46 - 2.2, - - 2 2 1 - - - - - 5 1.48 - 2.00 

J!AHII, 
nr. Rietvlei R48 - - - - 1 6 2 - - - 9 1.91 - 2.48 
Koup R26 - - - 2 2 7 4 ~ - 1 17 1.72 - ,.14 

BULLULATA. 
N. Matje.tontein R25 - - 4 4 1 - - - - - 9 1.38 - 1.90 
Oerea-S'18.Dd R24 - - 1 10 1 2 - 1 - - 15 1.42 - 2.72 

ji~M· ~eritontein Rl9+20 - 1 4 5 - - - - .- - 10 1.24 - 1.69 
Upper Baden Rl7 - 3 3 1 ·' - - - - - - 7 1.06 - 1.69 
Baden Rd Rl8 1 2 2 2 - - - - - - 7 l.JO - 1.69 
nr. lientasu R23 - ' 5 2 - - - - - - 10 1.06 - 1.67 
Rietvlei R50a - - ' - 1 - - - - - 4 1.43 - 1.83 
Dobbolaars Kloot I R21 - - .5 1 1 - - - - - 7 1.44 - le'i7 
Dobbelaars Kloot II R22 - 1 3 3 - - - - - - 7 1.23 - 1.57 
L • ami th-B' dale R2 - 2 3 - - - - - - - ' 1.20 - 1.43 

Olasa interval 0.25 em. 

TABLE 60 Variation in length-breadth ratio in field epeoimena ot'smutsiana~ ''hal1i1'~ ''bullulata11 

"rup:osa" and the putative "smutsiana" X "rugosa" hybrid. 

~ 
'" • 



22 • 

L allty. Cl 

0 

• 

- 2 - - - - 2 • • t 

63 - 3 2 1 - - - 6 .1bel - .6bel -
5 - - 3 1 - 23 l.ba1 - .6be1 ' 

II 3 - 4 16 2 - - - - 22 - .~1 
51" - - 7 1 - - l .1be1 - .6bel - 1 4 - - 5 0 - .2bel 

48 - - 7 2 - - - 9 ·3b 1 - .6be1 - 1 7 5 3 - 1 17 .2b 1 -1.3be1 

5 6 3 - - - - 9 .1bel - .4be1 
1 3 10 1 - - 15 0 - .6be1 

9+20 - 5 5 - - - 10 0 - .lbe1 
3 2 2 - - ? .1 ab - .1bel 
3 3 1 - - 7 .1 b- .lbe1 
4 J 2 1 - - - - 1 .2 b - .3be1 - 2 2 - - - - 4 0 - .lbe1 

2 5 - - 7 0 - .2bel 
4 2 - - - - 7 .2 b - .1bel - 2 3 - - - 5 0 - .2be1 

above the midlength, bel = below the midlength) 
LEBG!B OF MUCRO • ~- interral 2aS!~ a 

• 05 .10 .15 em. 

- ~ - - 2 • 7 -
3 3 - - 6 .04 - .09 
4 16 3 - 23 • 3 - .13 
2 19 1 22 . ;; - - .12 
3 ll - - 14 .as - . 09 
1 4 - - 5 .as - .oa 

5 4 - 9 • - .13 
1 7 8 - 16 .05 - .15 

t estontein R25 1 7 1 - 9 .03 - .11 
i.) ' land B24 - 10 3 1 14 .06· - .20 

• 
5 5 - - 10 • 5 - .10 
2 5 -- - ? .05 - . 06 
3 4 - - 7 • - .07 
6 3 - - 9 • -.08 
3 - - 4 • 05 -.06 
4 3 - - 7 • - .07 
4 3 - - 7 • -~08 
4 1 - - 5 • -.06 

61 p d at of the 1e 

t :5.n 1 ngt ot mu.cSt"'o 
or amutsiana~ ballli, bullu1ata'' :rugosa. 

and the putative "smutsiana" X "rugQsa" hybrid. 







U.;pe in popul~ion sample80o tity <••cladq part of base not shown, the dots 
the DUlllhk' of leaves shown for each plant) . 
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R26 
• 

• 

R48 

Fig . 50. Variation in leaf shape in population samples of the entity 
hallii . (Sheathing part of base not shown , the dots indicate 
the number of leaves shown for each plant . ) 



In populat'on samples of the entity smutsiana , this ratio 

is more variable , but only exceeds 2 . 00 in 16~: of. the total sample. 

Similarly , the leaves of the entity bullulata are broader 

than those of the entity hallii, only 1~ of the specimens examined 

having a length-breadth ratio exceeding 2.00. 

Leaves with the lowest length-breadth ratios are found in 

the entity rugosa, where this ratio exceeds 1•75 in only 4~ of the 

total sample . 

The pattern of variation of this character is illustrated 

in a scatte diagram, (Fig. Sl) , of leaf length plotted against leaf 

width taken at the widest part. 

fosition of widest part of leaf in relation to longitudinal half. 

way mark. (See Table 61). 

The widest part of the leaf is at the greatest distance 

below the mid length of the leaf in the entity hallii, which has 

the longest leaves. Leaves with the widest part nearest or at 

the mid length, and in some cases just above the mid length are 

found in the entity rugosa. The position of the widest part of 

the leaf in the entiti s bullulata and· smutsiana is intermediate 

to these extremes. 

Mucro length (See Table 61). 

The longest nucros occur in the entity hallii, where in 

both samples, they range from . 05 - .15 em. in most cases. The 

shortest mucros are found in the entity rugosa,where they range from 

less than .05 -.10 em. 

Summary. 

This survey of leaf di ensi ns shows that in sha e and 

231. 

size the leaves of the entity rugosa tend to differ from those of the 

two other entities with tuberculate leaves . In both the entities 

rugosa and bullulata the length-breadth ratio is similar, but in 

length, the leaves of the entity rugosa are shorter than those of 

bullulata. There is some overlap between the two entities in the 

position of the widest part of the leaf. The difference between 

the leaves of the entities rugosa and hallii with regard to size, 

length-breadth ratio , position of widest part and mucro len~th is 
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Fig .51 . Variati on in length and width of leaf at the widest part 

excluding the basal sheath in the entities smutsiana , 

hallii, bullulat a and rugosa . 
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also exhibit this character. (See Fig . ?Dl) . 

LEAF ORNA.ME.~TATI01~ . 

Leaf Ornamentation excluding margins and ke 1 . 

As was menti ned in the introductory survey , fine, darkef 

green bundle cap lines are visible towards the leaf apices in all 

specimens of the entity hallii and in the great majority of leaves 

examined of the entity smutsiana . These lines , the tendency for 

the leaf apices to have a reddish tinge and the similarity in the 

colour of the leaves have probably been responsible in the past , 

for part of the confusion over identifi~ation of these two entities , 

which have both , at various times been referred to as A.pentagona. 

However , as has been mentioned., no specimens of the entity 

smutsiana with tuberculate or spotted leaf under- surfaces , have 

been found in the field . Under cultivation , a few specimens of 

this entity did develop a few whitish spots on the under surface of 

the leaf , but these were never raised . It was also menticned in 

the introduction that 8 of the 50 specimens examined ot the entity 

smutsiana had some leaves with elongated very sli tly raised patches, 

such as were found in a few members of A.foliolosa complex. 

The differences between the ornamentation of the exposed 

part of the ventral side of the leaves in the entities hallii and 

bullulata are shown in Table 62 . The fact that darker vein lines 

are always present in the entity hallii, and have never been observed 

in the entity bullulata is another character considered of primary 

taxonomic significance in the separation of the two. In both 

entities , the degree of tuberculati n on the leaves of any one 

plant is irregular • but en the tubercles are numerous they tend to 

be arranged in transverse groups in the entity bullulata and in 

longitudinal s ries along the vein lines in the entity hallii. This 

character and the fact some plants of the entit hallii lack any 

maculae or tubercles, or have only maculae, features not observed 

in the entity bullulata , are further indicative of a difference 

between these two entities . 

It should be menti ned that what appear to be large tubercles 



Table 62. VARIATION IN ORNAMENTATION OF VENTRAL SIDE OF LEAF IN FIELD SPECIMENS OF THE ENTITIES 
HALLII AND BULLULATA. 

Plants with 
Plants with white spots Plants with Plants with Tubercles Tubercles No.ot 
no spots or on some or tubercles on tubercles on Bundle cap arranged in along veins plants 
tubercles all leavea aoa~ leavea all lea~• lines present. tr~rae linea examined 

HALL II 
Rietvlei R4B 
Koup R26 
BULLULATA 
Ceres-S'land R24 
Mat~esfontein R25 

1 
2 

-

~ 
7 

--

5 
7 

4 
2 

11 
9 

9 
16 

-
-
7 
8 

Table 63. VARIATION IN DEGREE OF TUBERCULATION OF ·VENTRAL SIDE OJ LEAP IN FIELD SPECIMENS OF 
THE ENTITY RUGOSA AND THE PUTATIVE HYBRID BETWEEN MEMBERS OF THE ENTITIES SMUTSIANA 
AND RUGOSA. 

5 
6 

-

Locali't7 No. ot tubercles per 4 mm.sq. Height or tubercles in mm. Total no. plant 

5 15 
Fietersfontein Rl9 & - - ~ 

R20 
Upper Baden R17 - - 2 
Baden Rd. Rl8 - - 1 
nr Montagu R23 - - 4 
Riet Vlei R50A - - 4 
Dobbelaars Kloot R21 3 3 2 
Dobbelaars Xloot R22 3 3 1 
L'smith-B'dale R2 - - 4 

HYBRID R4 1 1 -

25 
7 

5 
6 
6 

--

0.1 

-
---
6 
6 

6 

·3 
5 
7 
2 
4 
4 
2 
1 

0.2 0.3 
4 

4 
5 
5 
2 

3 
1 

1 

-

-

10 

7 
7 

10 
4 
8 
7 
5 

2 

9 
16 

15 
11 

N 
\>1 ,, 
• 



Table 64 VARIATION IB HEIGHT OF TUBERCLES O:F MARGINS 
ARD KEELS Ill J'IELD SPECIMENS OJ' ENTITIES 
BALLI I, BULLULATA, §MU'tSIARA ARD RUGOSA. 
cl&aa interval 0.05 • 

!otal no. 
Locality 

.05 • 10 .15 .20 .25 -~ 

HYBRID R4 - 1 

§MU!SIAIA 
L'smith - B'dale I R5 13 12 1 
L'em th - B'dale U R3 7 7 1 1 -Booinek Pass R51 8 7 1 
Rietvlei R49 ., -
~~!lei R48 1 7 6 5 1 -loup R26 1 9 10 5 1 
IULWLATA 
Ceres - S'land R24 1 4 10 ., 2 
Mat3eatontein B25 4 7 3 2 2 1 
RUGOSA 
Pieteratontein Rl9,20 - 4 5 4 
Upper Baden Rl7 4 5 4 2 
Baden Rd Rl8 2 4 
nr Montagu R2'3 ., 6 1 -R1 at Vlei R50A 2 ~ .. 1 -Dobbelaar • s lloof R21 ' 6 -Dobbelaar's Kloof R22 ·1 7 ' -L'aaith-B'dale R2 ' 5 1 -

Table 65 VARIA!IOR IIi HEIGHT OJ' TUBERCLES FIDM LO\IER 
SIDE OJ' LEAF Ill FIELD SPECIMENS OF THE 
ElftiTIES BALLII ABD BULWLATA. 
Class intenal 0.10 mm. 

indiv. 

1 

20 
10 
14 ., 

9 
15 

15 
11 

10 
7 
5 
9 

' 7 
7 
5 

236. 

Range actus 1 
mea aurement a • 

mm. 

.10 

.05-.15 

.05-.20 

.05-.15 

.05 

.05-.25 

.05-.25 

.05-.25 

.10-.35 

.10-.20 

.10-.25 

.10-.15 

.10-.20 

.10-.25 

.05-.10 

.05-.15 

.10-.20 

Total no. Range actual 
Locality 

BALLI I 
Bietvlei R48 
loup R26 

RULWLATA 
erea-s11and R24 

Matjeatontein 

Claaa range of measurements. indiv. •easureaents. 

5 
6 

4 
3 

.10 

-
4 

9 
5 

.20 

2 

8 
5 

.:5() 

., ., 

5 
6 

15 
11 

.05-.10 

.05-.25 

.10-.35 

.1 .... 35 



in the entit.y bullulata, with a diameter of from one to two milli­

metres . are seen under a lens to consist of a large mound top~ed by a 

number of very fine protuberances, so that these large ~bercles 

are actuall7 an aggregation of confluent smaller tubercles • . It is 

only where the tubercles are few that they are not ar anged in ~ 

particular order on the under side of the lear. 

Tubercles from the ventral side of the leaf are much more 

prominent in the entity bullulata than in the entity hallii . (See 

Table 6 . ) . 

In the entity rugosa, where the degree of tuberculation is 

the same for all the leaves on any one plant , unlike the condition 

in the entities hallii and b~llulata, the Dobbelaars Kloof popula­

tions have the least amount of tuberculation. This is shown in 

Tables 63 and 6~. It is seen that the under sides of the leaves 

of the putative hybrid have very few tubercles compared with the 

leaves of plants of the entity rugosa from the same area . 

(N. B. The tables showing variation in height of tubercles in 

field populations of these entiti es have been compiled in the same 

way as those for the A. !oliolasa complex). 

Tubercles of margins and keels. (See Table 64) . 

These least prominent in the entity smutsiana. In 

the entities hallii and bullulata the hei ht of these tubercles 

is on the whole similar. In the population samples of the entl ty 

rugosa, the least raised tubercles on the margins and keels are 

a in found in specimens r.rom the Dobbelaars Kloof localities . 

Summary. 

In these !our entities, leaf ornamentation is a character o£ 

taxonomic significance. The fact t at the degree of tuberculation 

is more even and regular on all the leaves of a single plant tends 

to distin~h the entity rugosa from the entities hallii and 

bullulata. These two in turn are distinguished by the nature of 

the tuberculation and by the darker vein lines in the entit.y hallii. 

The total absence of tuberculate or maculate leaves 1n field 

2~?. 

' 



THE ENTITY BULLULATA 

A(X 1) B(X 1) 

D(X 2) 

A and B: leafy shoots ; in A tubercles few, some leaves without 

tubercles; in B tubercles more numerous, compound nature of 

tubercle apparent. C and D: lower sides of. leaves , tubercles 

when numerous arranged roughly in transverse rows. In some 

specimens the leaf apices are seen to curve upward and to one 

side . (Scales approximate) . 

PLATE 20 . 

238. 



A X 1 

B X 1 

THE ENTITY HALLII . 

C (X lt) 

Leafy shoots : keeled marginate 

apices visible in some leaves 

of all specimens; darker bundle 

cap lines very apparent . In 

B tubercles present corresponding 

to the bundle cap lines . (Scales 

approximate) . 

PLATE 21 . 

239 . 
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THE ENTITY SMUTSIANA . 

Leafy shoots (X 1 approx . ) . All leaves with true marginate 

apices darker bundle cap lines seen in some leaves . 

PLATE 22 . 



A. 
B. 

Inflorescences of: A, the entity rugosa; 

between the entities rugosa and. smutsiana ; 

(X 1 approx .) 

241. 

c. 

~' the putative hybrid 

Q, the entity smutsiana . 

Leafy shoots of , from left to right: the entity rugosa, the putative 

hybrid between the entities rugosa and smutsiana; the entity 

smutsiana. (Xi approx.) 

PLATE 23 . 



populations of the entity smutsiana indicates a difference between 

this entity and the entity hallii. 

INFLORESCENCE CHARACTERS (See Plate 24) . 

In this part of the survey, herbarium material is also 

included. 

242 . 

In field populations of the entities smutsiana and bullulata, 

flowering material was only available from the Ladismith-Barrydale 

Karoo and Matjesfontein , respectively. 

Length of peduncle and raceme . (See Tables 66 , 67 and 68) . 

Peduncle length is somewhat variable in all four entities. 

The longest peduncles are found in speeiments of the entity hallii 

from Koup, the shortest peduncles in plants of the entity smutsiana 

from the Ladismith- Barrydale II locality.· Apart !rom the latter, 

the majority of the peduncles of the population samples exceed 15 em. 

in length. 

In the putative hybrid between members of the entities 

rugosa and smutsiana, which was found at the Ladismith-Barrydale II 

locality, most peduncles are 20 - 25 em. long. 

Raceme length is also variable , the shortest racemes 

occurring in sample populations of the entity rugosa . In the 

I ontagu Karoo a number of racemes were found to be stunted due to 

insect parasites . In these the pedicels tended to become thickened. 

Number of sterile bracts (See Tables 69A and B) . 

In t e entities bullulata , hallii and smutsiana there is 

little difference in the numbe of sterile bracts, which is variable. 

In the entity rugosa however , the number of sterile bracts per 

peduncle is smaller , although there is an overlap with the other 

three entities . In 2?% of the field samples of the entity rugosa, 

only 2 ste ile bracts per peduncle are found . 

The range of variat · on in the number of sterile bracts in 

the putative hybrid incorporates the numbers found in both the 

entities rugosa and smutsiana. 

Branching of inflorescence. (See Table 70) 

Apart from a single spedimen of the entity smutsiana, where 



Total DO. Range ac't:ual. 
LooallQ'. Olaas ranee ot aeaau.rementa. .indiTe measurements. 

' 10 15 20 25 30 '' 40 em. 

HYBRID, B4 - - - 1 4 1 - - - 6 16 

SMUT SlANA. 
'Blli:th-B • 4a1e I R5 62b - - II- 9 3 2 - - - l8 12 - 28 

L' 8111 th-B' dale II R:J.62& - ' 7 ' ' 2 - - - 20 8 - 29 

RALLII. 
Rietvlei R52 - - - 1 1 5 ' - - 10 19 - 32 
J:oup B.54 - 1 4 10 6 1 2 - - 24 8 - '1 
BtJLLULATA. 

Matc1ea.tonbin R55 - - 1 " 4 1 3 - ·- - 9 14 - 30 

RUGOSA. 
P1eters~onte1n Rl9+20 - - 4 2 2 2 - - - 10 12 - 29 
Baden-Baden Rl7 .18,59 - - 1 3 8 ' 3 - - 18 14 - ,.. 
nr. !foDtap B23 - - - 1 4 1 1 ·- - 7 18 - 31 
"l'lontap Diat." Nbg - - - - l 1 - - 1 ~ 21 - ~ Dobbelaare Xloot R21,22 - - 1 1 3 - - - 1' -
L'amith-B'dale R2 - - 1 2 ' 1 - - , - 7 14 - 27 

Class interral. 5.0 em. 

fable 66 VARIATIOll IB l!H CJI r·EDUNOLE IB FIELD ' ' 1il 11 stw.rSI.A.NA' t " RAI·I·II~ "BULLULATA, • RUGosA' 

.AND THE PUTATIVE 11 arroTSIANA 11 ~.1\c.u" "CTDnTn • X avu-~ -'i.L~ • 

: 
• 



!otal no. Range actual 
Looalit7. 01ase range ot measurements. indiv. measurements. 

5 10 15 20 25 '0 35 40 em. 

HYBRID R4 - 1 3 1 1 - - - - 6 7 - 21 

SMUTSIANA. 
L'smith-B'dale I R5,62b - ' ~ 7 1 - - - - 18 8 - 23 
L'smith•:S'dale II R3 162a - 3 7 1 - - - - 19 8 - 25 

RALLII. 

RietTlei R52 - - 2 ' 5 - - - - 10 1' - 24 
Koup R54 "'!' - ' 10 6 1 2 - - 24 12 - 32 

BULLULATA. 

Matjestontein R55 - - 2 1 3 3 - - - . 9 11 ... 29 

RUGOSA. 
Pieterstontein Rl9+20 1 7 1 - - 1 - - - 10 5 - 27 
Baden-Baden R17,18,59 - 4 6 6 l - - - - 1? 9 - 22 
nr. Montagu R23 - 3 1 1 - 1 - - - 6 6 - 27 . 
•Montagu Dist." Nbg - - 3 2 - - - - - 5 ll - 16 
Dobbelaara Kloot R21,22 1 1 ; 1 - - - - - 8 5 - 16 
L' smi th-B' dale R2 - 2 3 1 - - - - - 6 9 - 17 

Olass interval 5.0 em. 

Table 67 VAliiA~ION . IN L:ENGTH OY RACEME IN FIELD SPECIMENS OF ·sMUTSIANA, ''HALLII", 'BULLULAT.A, "RUGOSA' 

AND THE PUTATIVE 'SMUTSIAN.A x 'RUGOsA HYBRID. 

~ 
• 
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Total. no. 
Locali'Q'. Clase range o~ .-asu.reJDell'U. indJ.y. meaSurementa. 

10 15 25 em. 

LENG'm PEDUNCLE. 

RALLII. 
llbert 1 - - - - 1 9 

BULLULA~. 

erlaterl n~ - - 1 - - 1 18 
ttaroo - - 1 - - 1 19 

Lainpb' B-sL' smith - 1 2 - - 3 15 - 18 

RUGOSA. 
Graaf'~ Reinet 1 1 2 +- 17+ - - -BoDD18'ftle - - 1 - - 1 1? 
Ba.r;rJrdale - 1 2 - - 3 15 - 18 
!'1u1.akraa1 - - 1 - - 1 1 
Lainsa~,;r-L' smith - 1 - 1 - 2 13 - 26 
La.lj-' - - 2 - - 2 16 

LmGm RACEr'IE. 

IIAIJ.II. 

PriDoe Albert 1 - - - - 1 8 

BULLULA~A. 

Verlatenn~ - - - - 1 1 26 
Ceres Xaroo - - 1 - - 1 17 
La2npb'~'8111th - 2 - - 1 ' u - 26 

RUGOSA. 
Graat~ Reinet - - 1 1 - 2 17 - 24 
Bcmnienl.e - - 1 - - 1 19 
Barrydal.e 3 - - - - 3 6 - 8 
l!u.iakraal 1 - ·- - - 1 9 
lAdngab' gw.L' smith - 1 - - - 1 11 
Ladiad~ 1 - - - - 1 7 

IJ.'AM.E 68 VARIA1'10li IK LmlGTR O'H R.A.CEHE .llfD PEDUNCLE IB HERBARIUM 

SP:FX:IMEBS OJ'" BAIJ.II:_ .BULLULATA' AND .RUGOsA'. 



fotal no. Bange actual 
Loaali't7. Number ot bracts. indiv. no . bracts . 

2 4 6 a 10 12 
. 

HYBRijl R4 2 2 1 1 - . - - 6 2 - 7 
. . .. 

SHUTSI.ANA. 

L' s:rriith-B• dale R5 ,62b I l. ~ 12 
. . 

2 18 2 7 - - - -L' smith-B' dale R3 ,62a II - 9 8 ' 1 - - 21 3 ..; 10 

HALLII. 

Rietvlei R52 - - 7 2 1 - ... 10 ' - 9 
Koun R54 .... 6 10 ' 2 - 1 24 3 -
BULLULATA. 
Mat~eatontein R55 - 2 4 3 - - - 9 3 - 7 

RUGOSA. 

Pieteratontein Rl9+20 2 8 - - - - - 10 2 - 4 
Baden-Baden Rl7,18,59 6 1' - - - - - 19 2 - 4 
nr. Mont a~ R23 2 ' - - - - - 7 2 - 4 
"Montagu iat• Bb1 1 4 - - - - - 5 2 - 4 

· Dobbelaars noo.t R21 ,22 2 7 - • - - - 9 2 - 4 
L ' ami th-B ' dale R2 1 7 - - - - - 8 2 - 4 

Claaa inten-al 2 bracts . 

Table 69A VARIATION IN NUMBER o:r STERILE BRACTS FER PEDUNCLE IN :FIELD SPECD1ENS OF ' Sl'tU'rSI.A..N.i, 'HA.LLII ~ 
PUT,TIVE . 

'BULLULATA-, 'RUGOSA' + THE ~SUIA X )YGO§A HYBRID. 

* • 



~IJ.J e .uu.m.uLr braetH • !ott.l no. 
.. 

2 4 6 8 10 12 

HAL.LII. 
Albert Bbg 141/28 (BOL) - 1 - - - - - 1 ,.. 

en Kloo.t 1~258/55(NDG) - - 1 - - - - 1 5 
Karoo No. 35(l30L) - l - - - - - 1 l - 6 1b1 g-L' smith 9363(BOL) - 1 1 - - - - 2 

• 

ei:D.et (? l 4202 1n herb 
1 1 2 4 - 5 .1arloth PD) . - - - - -lo v.d. !:erwe 226(DCL) 1 - - - - - - 1 2 

, lTbe; 2154/26 (DOL) 1 2 - - - - - 3 2 - 3 
Nbg 23CX5/2? (BOL) - 2 -· - - - - 2 ' -L'nith : 'illnno 85?(BOL)1 - 1 - - - - 2 2 - ' .·t li No . 27638 (BOL) 2 - - - - - - 2 2 

Ol.aaa 1Dter9'al 2 bracts. 

'!able 69B .!eiON .In ·T:Jlii.E B - PEDUNCLE IN HERBARIUM " " OJ' SJ;lUTSIANA, 

'' HAIJ.II~ "BULLULA.T.f;-"BUGOSA:' 

~ 
-...J 
• 



HYBRID 

SMUT SlANA. 

L' dale X R5 62b 
L' amith-B' dale II RJ962a 

J!ALLII. 
nr. R1e1wle1 .R52 
.u.v"" ... R54-

0 

0 
0 

0 
1 

0 

0 

0 

0 
1 

2 
10 

2 

0 

0 
0 

0 

18 
21 

10 
24 

10 
19 

? 
5 9 .. 
7 

Table 70. V D DEGREE OJ BRANCHING 0"1 C~'''~u 

IN SPmJMl~r91 "SIW£SIAU9 ~J!AIJJ!"• 'l!tqWULATA 
AND 'RUGOSA:'• + THE/~SI.ANA~ X )WGOS.J HYBRID. 

rt e bud found in ~ 1 of 11 ct, 

... d raceme .re tound only 

in bullulata n hal111. t is o intere t to ot 

c of axila 

0 of enti hallii, w1 tt in 

p ci n ot thi enti Cr 

Thickness of peduncle ( ee 

ei. 

71-

uncl s e t are t o in h n ·t es 

h allii d bullulata. 1 les of ese 9 e 

t u c ba s are o~ th enti hallii 

r • where in of the 1 , the 1 th of the 

b ds 0.6 em. 

ed nc b s in t it1 to 

narro r , t · i s d t f ere c · b no olu • 

248. 
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~atal 
no. Localiv. • indiv. Dell.GU:rCI!Iten1~s. 

em. 
ilYBRID 3 - - 0 2 ... - .,a 

SHUTSIABA. 
t 1Siil't&ti14ale I ... 5, 5 12 - - - 17 0.22 - 0.38 
L! tb-B'da1e 10 10 - - - 20 0.2~ - 0 .42 

H.AIJ:.,ll. 
RieM 1 R52 - 3 7 - - 10 0.39 - 0.57 

0 R54 - 1 7 3 24 o.45- o.go 
BOLLUL~!• 
H&tjeafontein R55 - 1 8 - - .9 0.44 - .56 
RUGOSA. 
Meteratontein Rl9 .20 9 1 - - - 10 0.23- 0.40 

, Bl7.1B.59 8 9 - - 17 0.22 - .41 
nr. R23 7 - - - - 7 0.25 - 0 .. 3() 
" 0 1 t.• ~ 3 2 - - - 5 0.28- 0 .. 37 
Dobbelaara noor .22 6 3 - - 9 0.25 - 0.40 
L • th-B' dale H2 4 3 - - - 7 0.21- 0.40 

• 
em. 

HYBRID - 4 2 - - 7 o • . - .25 

• 
- • 4aleiR5,62b - 15 6 - - 21 o.n - o.24 

' smith-B 'dale II R3 962& - 16 2 - - 18 • - 0.2'/ 

HALLII. 
R!etViei R52 - 3 6 1 - 10 o.l. -0.31 

R54- - 9 14 1 24 o.2o - .44 

~einR55 - - 7 2 - 9 0.24 - 0.33 

RUGOSA. 
Metera.to · 9 20 - ·5 5 - - 10 0.18 - 0.25 

n 9 Baden R17 .1~.59 - 4 3 - 1? 0.14 - 0.26 
nr. t - 3 - - 7 0.19 - ·21 

0 D - 5 - - - 5 0.14 - 0.20 
bbel.aars noo.t 1,22 . - 5 - - -9 0.15 - 0.28 

L ' aith-B' dale R2 - 6 1 - - ? .16 - 0.23 

Table ?1 V I IN BROADNESS OP PEDUNCLE IN FIELD 

A", ' HALLII'', ~BULLULATA', 
PUTATIVE 

'RUGOSA", + TIIE!SMUTSIANA X .RUGOsA HYBRID. 



mm 

. 
r-1 
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2 + ,g ... + .... +•+•++ +• + X >( x == hallii 
(]) .. + + ••• • + + 
Pi + + ~. • • •+ -++++ + )( o == bullulata 

4-t • + • +. 
0 + + • • + + + == rugosa 

..c1 • • .p • rd 1 • == smutsiana 
·~ ::s: 

2 3 4 5 6 ? 8 9 mm 

Width of base of peduncle 

Fig.52. Variation in thickness of peduncle in the entities smutsiana, hallii, bullulata and rugosa. 
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\Jl 
0 
• 



~- similar pattern of variatlon is observed for the width 

of the peduncle below the first pedicel. 

251 . 

A scatter diagram, (Fig. 52) , of the diameter of the base of 

the peduncle plotted agai st the dfameter of the peduncle belo.' the 

first pedicel gives a fairly good, but by no means com lete, separa­

tion of the entities smutsiana and rugosa from the entities hallii 

and bullulata. 

Dimensions of basal sterile bra.c·t . (See Tabl s 72 and 73) • 

There is considerable overlap in the 1 nLth of the lowest 

sterile bract between the four entities . The shortest bracts are 

found in population samples of the entity rugosa. The length of 

the basal sterile bract of the putntive hybrid between this entity 

and the entitv smutsiana is very variable . 

The width of the base of the lowest sterile bract is 

similar in all four entities , with the exception of s~ecimens of the 

entity hallii from oup , where the bases of trc sterile bracts are 

broader, agreeing with the broader peduncle base observed in specimens 

of this sample. 

Although there is an overlap in the length-breadtr ratio of 

the basal sterile bract between all four entities, a ajority of 

specimens with the highest r~tios is found in the entity smutsiana, 

• while the lowest ratios are found in the majority of specimens of 

the entities r~gosa and bullulata . 

The length-breadth ratio of the basal s~e ile bracts of 

the putative hybrid is very variable. 

Dimensions of basal fertile bract. ( e ~ables ?4 and ?5) 

There is little difference in the length of the lowest fertile 

bract between the four entities. A larger numoer of longer bracts 

tends to be found in the entities hallii and bullulata, and a greater 

number of shorter bracts is found in the entity rugo~. 

Differences with regard to the basal width and the length­

breadth ratio are also slight, the greatest number of bracts with a 

length-breadth ratio exceeding 5 . 0 be found in the entity 

smutsiana. gain this ratio is very variable in the putative hybrid 

between members of the entities smutsiana and rugosa. 
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Total no. Range actual 
Locality. 01as range of measurements. indiv. measurements. 

BRAOT LENGTH. O'aas 'fterval Q•e 2•• o.4 o.£ o.s .o 1.2 em. 
Field S~ecimens. 
HYBRID R4 - 1 1 - 1 ' 0.48 - 1.40 
SMUT SlANA. 
!,Tf3Bi!th-!J'·dale I R5 62b - 4 9 2 1 - 16 0 . 55 - 1 . 05 
L'smith-B'dale II R3 62a- 9 8 3 - 20 0.42 - 0. 90 
HALLII. 
tiletVlei R52 - 1 9 - 10 o.60 - o.eo 
Koup R54 - 8 12 3 - - 23 0.43 - 0.93 
BULLULATA. 
Mit3es?ontein R55 - 5 4 - - 9 0.55 - 0. ?3 
RUGOSA. 
Pietersfontein Rl9+20 ... -Baden-Baden R1?,1B,59 1 ? - - 8 0.40 - 0.55 
"Montagu Dist• Nbl2 - 3 1 - 4 0.4? - 0. 65 
Dobbe1aars Kloot 1,22 - 1 ... - 1 0 . 48 
L' smi th-B' dale R2 - 8 1 - - 9 0.45 - 0 . 80 
Herbarium S~ecimens. 
BULLULATA. 
veriaten noot - 1 - - 1 0.70 
Ceres Karoo 1 - - 1 -.42 
Laingsb ' g-L'smith 2 1 - - 3 0.55 - O.?O 
RUGOSA. 
Gra81f Reinet - 1 - - 1 o.so 
Laingab's-L'smith - - 1 - 1 0.?5 
Ladia:m.ith 1 -· - 1 0.48 

BASAL \liMB 0~ ~OT. 
Field Specimene.' • ~., 

8!fss 11lte£!.!.l..O,l 011t 

HYBRID R4 3 - 3 0.23 - 0.30 
SMUTSIANA. 
t 1smith-tJ•da1e I R5t62b 2 13 1 16 o.1s - 0.32 
L'smith-B'dale II ~3 ,62a 4 15 1 20 0. 15 - 0.3? 
HALL II 
Metv!ei R52 1 7 2 10 0.19 - 0.40 
Koup R54 - 9 9 4 23 0 . 22 - 0 .47 
BULLULATA. 
Mat3eatontein R55 - ? 2 9 0. 26 - 0.40 
RUGOSA. 
Baden-Baden Rl?,l8,59 1 6 1 - 8 0.18 - 0 . 36 
"Montagu Dist" Mg. 1 3 - - 4 0.20 - 0.2? 
Dobbelaars Kloot R21 ,22 1 '2 - 1 0.28 
L'smith-B ' dale R2 6 - 8 0.24 - 0 . 35 
Herbarium S~ecimens. 
RUGOSA. 
Graaff Reinet 1 1 0.25 
Bonnievale -
Laingab'~L'smith l - - l 0.20 
Ladism.it - 1 - - 1 0.23 

TABLE 72 Variation in length and width ot base in lowest 
Sterile bract in tield and herbarium specimens 
o.t"smutsiana, •halli', 'bullulata, ~:c'!:13gsa and the 

putative"smutsiana x 'rugosa' hybrid. 



Total no. Range actual 
Localit7. Class range ot measurements. indiv. measurements. 

MIDDLE YID'l'B OF BRACT • Olass interval 0 102 Sh 
.05 • 10 .15 .20 em. 

Field S~eeimens. 
HYBRID R4 1 2 - - .. 3 0.05 - 0.10 

SMUTSI.ANA. 

L' th-B'dale I R5t62b - 10 6 16 o.o6 - 0.15 
J'sm.ith-B'dale II R3,62a 1 13 6 20 0.05 - 0.15 

HALLII. 
Rietvlei R52 - 3 5 - - a 0.10 - 0.14 
KoupR54 4 7 3 1 15 o.oa - o.22 

BULLULATA. 
Matjestontein R55 2 2 2 9 o.oe - 0.23 

RUGOSA. 
Baden-Baden Rl7,18,59 - 4 3 l 8 0.06 - 0.23 
"Montagu Dist". ~ - 1 3 4 o.oa - 0.12 
Dobbelaars Kloot 1,22 - l - l o.1o 
L'smith-B'dale R2 5 3 8 o.11 - 0.16 

Herbarium Specimens. 

RUGOSA. 
Graatt Reinet l 1 0.06 
Bernd &Vale --Laingsb'g-L'smith - - l 1 0.13 
Ladia~th - 1 - 1 0.12 

LENGTH-BREDTB RATIO OF BRACT. Class interval 0.2Q em. 
3 5 7 9 ll 13 

Field S~eeimens. 
HYBRID R4 1 1 3 4.8 - 28.00 
SMUTSIANA. 
L'smith-B'dale I R5,62b - 1 7 6 1 1 16 4.83 - 15.00 
L' smi th-B • dale II R3,62a l 4 7 5 2 l 20 :;.oo - 14.66 

HALLII. 
Rietvlei R52 - 2 3 3 8 4 .42 - 8.00 
Koup 1 6 6 2 15 2.88 - 8.12 

BULLULATA. 
Hat~estontein R55 7 1 1 9 :;.09 - 9.13 

RUGOSA. 
Baden-Baden Rl7,18,59 1 6 1 - 8 1.82 - 9.16 
"Montagu dist". ~ 2 2 - 4 4. , :; - 5.87 
Dobbe1aars Kloot 1,22 - 1 - - 1 4.80 
L• sllith-B'dale R2 - 7 1 - - 8 :;. _0 - 5.06 
H~rbarium S:e!2!J!ens. 
RUGOSA. 
Graatr Reinet - - 1 - 1 13.0 
Laingab'g-L'amith - l -. - - 1 ~ • I 

Ladismith 1 - - 1 4. 0 

Table 73 Variation in width or 1 sterile bract taken half way 

along the 1 n t , in th gt -breadth rati in field 
and herbarium epeeimens of ~ ptsiB.Il.ll', "hallif, 'bullulata'~ 

• _puta t"l ve . 
ru5osa· + tne/rugos~x · smutsiana hybrid. 
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Total no. Range Actual 
Locaalit7• Class range of measurements. indiv. measurements. 

BRAOT LENGTH, 01 as ~!f38 0.10 • · · o.3 o.4 .~ · • .'? em. 
Field S~ecimens. 
HYBRID R4 - l - 1 1 3 0.38 - 0.76 
e1:UTSIANA. 
L1smlth-B'dale I R5 162b 2 8 3 3 - 16 0.29 - 0.58 
L'amith•B'dale II R,,62a 3 7 5 4 - 19 0.30 - 0.60 
HALLII .. 

. MetViei R52 1 3 6 - - - 10 0.30 - 0.48 
Xoup R.54 2 5 13 4 - 24 0.30 - 0.!)4 
BULLULATA. 
Mat3es!ontein R55 3 6 - - - 9. 0.35 - 0.48 
RUGOSA. 
P!eterstontein R19+20 3 6 l - - 10 0.23 - 0.50 
Baden-Baden Rl?,l8,59 7 10 2 - - 19 0.30 - 0.45 
nr. Montagu R23 1 5 1 - - 7 0.28 - 0.50 
"Montagu Dist." Nb~ - 5 - - 5 0.32 - 0.40 
Dobbe1aars Kloof R 1,22 1 ' 3 - - 9 0.30 - 0.49 
L' smith-B'dale R2 1 5 3 - - 9 0.30 - 0.45 
Herbariua S~egimens. 
HALLII. 
Prince Albert 1 - - - 1 0.30 
BULLULATA. 
terlaten noof - - 1 - - 1 0.53 
Ceres Karoo - 1 - - 1 0.37 
Laingeb'g-L'amith 3 - - 3 0.35 - 0.38 
RUGOSA. 
Gra81! Reinet 1 - 1 0.48 
Bonnievale - 1 - 1 0.50 
Barrydale Nbg 1 - 1 0.35 
11\U.skraal Nbg 1 - 1 0.40 
Laingsb's-L'smith - 1 - - 1 0.45 
Ladismith 1 - l 0.35 

l~s.tl· WIDTH QF BRAoz. o~aas i.nte~ o .1g &• 
Field Specime~. 0.~ o. 6.4 em. 
HYBRID R4 2 1 - - 3 0.19 - 0.25 
SMUTSIANA. 
L1smlth-B'da1e I R5,62b 4 15 - - 19 0.17 - 0.30 
L'smith-B'dale II R,,62a 8 7 1 - 16 o.l4 - o.~ 
HALLII. 
nr. la:etvlei R52 4 6 - 10 0.19 - 0.26 
Xoup R54 4 17 2 - 23 0.20 - 0.40 
BULLULATA. 
Hat3es!onte1n R55 2 7 - 9 0.20 - 0.30 
RUGOSA. 
Baden-Baden Rl?, 18,59 4 6 - 10 0.20 - 0.25 
"Montagu Dist.• Bbg 2 3 5 0.20 • 0.30 
Dobbe1aars Kloof R21,22 1 - 1 0.23 
L' ami th-B' dale R2 8 - ... 8 0.22 - 0.30 
~rbarium S~eeimena. 

Lice ll'bert mig l - - 1 0.15 
RUGOSA. 
Gra81! Reinet 1 - l 0.2:5 
Bonnievale - 1 - 1 0.23 
BarJl7da1e Nbg - 1 1 0.25 
Muiskraal Nbg 1 - 1 0.26 
Laingsb'g-L'smith l - 1 0.23 
Ladiamith 1 - 1 0.25 

TABLE 74 Variation in length and width of base in lowest fert1le 

bract.~~ field ~ .. herbar_iwn ·~·~~·~ of_" ~tsi~a·~ 
"hallii, bul1ulata, ra.'gosa + th ~·smu~siana :x: rugosa ~brid. 



255. 

Total no. Range actual 
Localit7. Class range of measurements. indiv. measurements • 

MIDDLE WIDTH OF :BRA.OT. • p~asa int!£Ial o.o~ 9!h 

Field S~ecimens. .10 .1!) em. 

HYBRID R4 3 - - 3 o.o7 - o.1o 
SMUTSIANA. 
L'sm!th-B'dale I R5t62b 15 1 16 o.o? - o.11 
L'smith-B•dale II R,,62a 15 4 - 19 0.06 - 0.13 
HALL~I. 
RieJ:ei R52 5 4 9 0.0? - 0.13 
Koup R54 11 .q. - 15 o.oa - 0.12 
BULLULATA. 
Ratjes?ontein R55 3 5 1 9 o.oa - o.16 
RUGOSA. 
Ba!en-~aden R1?,18,59 7 3 - 10 o.o? - o.12 
"Montagu Dist". Nb~ 2 3 - 5 o.os - 0.13 
Dobbe1aars Kloof R 1,22 1 - - 1 0.09 
L' ami th-B • dale R2 1 6 1 7 0.10 - 0.1? 
Herbarium S~ec~ey. 
RUGOSA. 
Gra81f Reinet (?) 1 - 1 o.o? 
Bonnievale 1 - 1 o.oa 
Barrydale Nbg 1 1 0.09 
Muiskraal Nbg 1 - 1 o.oa 
Laingsb'g-L'smith 1 - 1 o.o8 
Ladiamith 1 - 1 0.13 

LENGTH-BREADTH RATIO OJ' BRACT. Class intea:al 2.0 em. 
3 5 7 9 

Field S~eeimens. 
HYBRID R4 1 - 2 3 3.45 - 11.00 
SMUTSIANA. 
L1sm!th-B'dale I R5,62b 2 8 5 1 - 16 2.90 - 7.28 
L' amith-B'dale II R3,62a 3 8 6 1 1 19 2.31 - 10.00 

HALLif• nr.etv1ei R52 - 7 1 8 3·30 -
X:oup R54 3 8 4 15 2.50 -
BULLULATA. 
Rat3es!ontein R55 5 2 2 - 9 2.69 -
RUGOSA. 
!a!en-Baden Rl?,l8,59 2 7 1 - - 10 2.50 -

"Kontagu Diet." Nbg 1 4 5 2.46-
Dobbe1aars Kloof R21 122 1 - 1 3.66 
L'smith-B'da1e R2 3 5 - 8 2.1? -

Herbarium S~ecimens. 
RUGOSA. 
Graaff' Reinet (?) - - 1 - 1 6.85 
Bonnievale - - 1 - 1 6.25 
Barrydale Nbg - 1 - - 1 ,.88 
Muiskraal Nbg 1 - 1 5.00 
Laingsb'g-L'smith 1 - 1 5.62 
Ladismith 1 - 1 2.69 

TABLE 75 Variation in width of basal fertile bract taken halt 
way along the length and in the length-breadth ratio 
in field and herbarium ~Rtc;imens of "smutsiana", ''hal1ii'' 

'' bu11u1ata~ ~rugosa" + t~~lrug~:a:· x ·amutsiana' ~rid. 

5.14 
6.62 

6.00 

5.?1 
4.12 

3.46 



;'IELD SPECIMENS• 

- 1 ' ' - - - - '1 o.28 - o.50 

SMUTSIANA. 
t 1ii!ih-D•4ale I R5, 1 ~ - - .. - - 16 o. 5 - • 
L ' th-B'daleii R3,62a 2 ' - - - - 21 0.1 - 0.48 

R52 - - 2 2 ~ - - 10 0 - .69 - - 5 ' 1 - 23 o. 5 - 0.75 

- - 1 .... .... - - - o. 7 - ·'' 
• - - 2 1 2 1 4 - 10 - o.ao 

- - 2 5 4 ' - 18 - 0 80 - 1 1 3 2 - - 7 o. 5 - 0.75 - - 2 - - - - 2 0 45 - .eo 
1 - 2 ' - 1 2 9 0 - .go 
- ' - - - - 6 0.35 - 0.49 

p;RBARIUt1 SFECIMENS. 

U!#I,. 
Prince r ns - - 1 - - - - - 1 0.33 

BULLULA~A. 

l lbs - - - 1 - - - - 1 0 . 45 
Oerea Karoo - - 1 - - - - - 1 o. ;a 

b' - t smith 1 1 - - - - - 2 0.30 - 0.38 

RUGOSA. 
Reinet (?) - - ... 1 1 - - - 2 0.4 - 0.54 

0 1 - - - - - - 1 - 1 0.73 
Barr7dal• Nbg 1 1 - 1 - - - - ~ o.2o.- o.46 
Huiakraal Nbg. - 1 - - - - - - o. 7 

• •smith 1 1 1 ' 
. 

- 0.74 - - - - - • 
th - - - 1 - - - - 1 0.47 

Class interval 0.10 em. 

IN FIELD SPECIMENS .A. D HERBARIUM SPEOII- 0 

,, SMUTSIANA", ''BALLI;", ''B'ULLULATA' NJtUGOsA + PUTATIVE 

SMUT !QANA' 1 ·go8A HYBRID. 



Total no. 
• Olaes range ~ measurements • 1Ddiv. 

.g em. 
FIELD SPECIIDS. 

- 2 ~ 1 - - - - - - 6 0 .18 - 0.40 

1 6 10 1 - - - - - - 18 0.09 - o.,, - 4 12 4 - 1 - - - - 21 0.13 - 0.60 

R52 - - - 6 ~ - - - - - 9 0.34- 0.50 - - 2 13 6 3 - - - - 24 0.28 - 0.59 

- - 2 3 4 - - - - - 9 0.30 - 0.47 

- 1 1 3 1 1 1 - - 8 0.30 - o.~ - - 1 5 6 3 - - - 1 15 o.30- c. . 2 - - - 3 2 - - - - - 5 0.35 - 0.49 - - l ' 1 - - - - - 5 o.30 - c .57 
'2 - - - - 2 .2 2 - - - 6 c. .4S - t• .68 - 2 4 - - - - - - 6 o.28 - o.,l~ 

H rlmAR:IliM SPECIMENS • 

• l41/28(BOL) - - 1 - - - - - - - 1 0.24 -
• 

• 276:55(BOL) - - 1 - - - - - - - 1 0 .. 2 
(InE) - 1 1 - - - - - - 2 C! .28 - 0 ."57 

- - - - 1 - - - - 1 0.58 
1 1 - - - - - - ' o.18 - 0.39 

1 - - - - - - - - 1 0.20 
1 1 - - - - - - 2 0.30 - 0.:59 - - - 2 - - - - - - 2 0.38- '0 .39 

Class interval c .10 
LENGTH ' 

Table 76B VARIATIOU n1 llL-OWERDIG PEl,.J ~~..LN.i~CH l'IIDDLE u!•' ~~OEME IJ:i FIELD SPECIMENS AND BflmllRIDM SPECIMEnS O'Z 
PUTATIVE 

.. , "RUGOSA ~ ~~~ -I.J!~1 1 _!ANA. x ''RUGOSA• HYBRID. 
1\) 
\J1 

"' • 



Total no. 
Localit)?. Cl~s range ot meaaur menta. indiv. 

HYBRID R4 

SMUTSIANA. 
L1smith-B'dale I R5.62b 
L'amith-B'dale II R3,62a 
HALLII. 
Koup li54 
BULLULATA. 
Ratjeslontein R55 
RUGOSA. 
Biden-Baden Rl?,l8,59 
"Montagu Dist." Nbg. 

RUGOSA. 
HU!skraalNbg 
Ladismith 

• • FIELD SPECIMENS. 

-
2 3 -3 2 1 - - -
- 3 1 - -
- 1 1 - - - ... 

- - - - 1 - 2 -
HERBARIUM SPECIMENS. 

1 
1 -

Clasa interval 0.10 em 
LENGTH 

5 
6 

4 

2 

1 
2 

1 
1 

258. 

Range actual 
measurements • 

• 

0.24 - 0.40 
0.25 - 0.43 

0.41 - 0.53 

0.39 - 0.42 

0.89 
0.52 - 0.55 

Table 76C VARIATION IN FRUITING PEDIOEII FROM BASE OF RACEME IN 

FIELD POPULATioNs AND HERBA.IGm. RIMERs oF ··sMUT slANA., 
"HALLII", "BULLULATA', "RUGOsA + ... TU SMUTSIANA' x 'RUGOSA HYBRID. 



Pedicel length. (See Tables 76 A, B and C). 

In the tables showing variation of this character in field 

population samples of these entities, the class interval used is 

0.1 em., comparedwith that of 0.2 em. in the introductory survey. 

There is an overlap of flowering pedicel l$ngth between 

259. 

the entities but the shortest basal flowering pedicels, 0.2 - 0.4 em. 

in length in most cases, are found in the entity smutsiana. The 

majority of pedioels in the three other entities are longer. 

Pedicel length in the entity rugosa, and to a lesser extent in the 

entity hallii,is very variable. 

By the middle of the raceme, most !lowering pedicels in the 

aamplee of the entity smutsiana are 0.2 - 0.3 em. in length 

while there are only a small number of specimens with pedicels less 

than 0., em. long in the three other entities. 

The putative hybrid tends to have pedioels of a length 

intermediate between that of the entities rugosa and smutsiana. 

A scatter diagram of the length of the lowest flowering 

pedicel plotted against the width of the peduncle base (Fig.53) 

shows some separation of the entities rugosa and smutsiana from the 

entities hallii and bullulata, while a second scatter diagram 

(Fig.54) of the length of the lowest fertile bract plotted against 

the length of the lowest flowering pedicel shows a very slight 

tendency for the entities rugosa, bullulata and hallii to be distinct 

from the entity smutsiana in a combination of these characters. 

Summary 

The considerable overlap of inflorescence characters between 

all four entities precludes their being of any great taxonomic 

significance. The slight differences that are present do however 

indicate differences between the entities, which are more completely 

expressed in other characters. 

· All inflorescence characters of the entities hallii and 

bullulata apart from the greater frequency of axillary raceme buds 

in the former, are very similar. 

The entity rugosa differs slightly from these two in the 

possession of more slender peduncles witl fewer sterile bracts, 

which have no axilarry branches or undeveloped axil~ary r ceme:buds, 

and a slight tendency towards shorter basal fertile bracts and 

longer pedicels. 
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Portion of an inflorescence of 

a specimen of the entity 

bullulata. (X 11~). 

Portion of an inflorescence of 

a specimen of the entity hallii. 

(X 11~). 

PLATE 24. 

262. 

Portion of an inflorescence 

of a specimen of the entity 

smutsiana. (X 11~). 

Capsules from an inflorescence 

of the entity hallii. 



The entity smutsiana also differs from the entity hallii in the 

frequency of undeveloped raceme buds, but i other respects its 

inflorescences differ little from those of this entity and the entity 

bullulata, save for peduncles which tend to be thinner, and lowest 

fertile bracts and pedicels which tend to be shorter. 

The inflorescence characters of the putative hybrid between 

members of the entities smutsiana and rugosa are in general inter­

mediate between those of these two entities. 

PERIANTH CHARACTERS (See Plate 24. ) 

Variation 1n perianth characters is again shown in a series 

of histograms. Measurements !or perianths of rugosa from the Montagu 

karoo area are shown as from a single locality. 

Position of lobes in open flower . (See Fig . 55) 

This is very similar in the entities smutsiana, hallii, 

bullulata, and the putative hybrid between members of the entities 

smutsiana and rugosa . 

The perianths of the entity rugosa differ from the other 

entities in that in most perianths , the outer lateral lobes and all 

the inner lobes are at an angle of 30° or less . 

L pgth of perianth lobes. (See Fig . 55) 

Here the differences betw en the entities are slight, the 

lobes of the entity smutsiana tending to be shorter than those of 

the entities hallii and bullulata, whilst those of the entity rugosa 

are more variable. 

Lobe length in the putative hYbTid is similar to that found 

in the entity rugosa. 

Vi~th of perianth lobes. (See Fig.55) 

In this character too the lobes of all four entities are 

very similar. The inner perianth lobes tend to be slightly broader 

than the outer ones. 

The narrowest lobes occur in the entity smutsiana, 

·the broadest in the ietvlei speciment of the entity hallii . 

Length of perianth . (See Fig.56) 

}erianth length is somewhat variable , ranging from 7 - 11 mm. 
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f 

in most cases, except in the putative hybrid, where a length of 

11 - 13 mm. is recorded in just over 5~ of the specimens. 

Diameter of neck of peFianth tube. (See Fig.56) 

The least constricted perianth necks are found in the 

entity hallii and the most constricted in the entities smutsiana 

and rugosa, but again the overl' r between the !our entities is 

considerable. 

Diameter of middle of perianth tube. ( ..:.ee.Fir; .56) 

There is overlai of this measurement between all four 

entities, the narrowest perianth tubes bein found in the entity 

rugosa and the putative h~'brid. In the other three entities 

the diameter of the middle of the perianth tube is more variable. 

Diameter of base of perianth tube. (oee Fig .56) 

There is an overlap between the entities in this character 

too, but the broadest perianth bases are found in the entities 

bullulata and hallii and the narrowest in the entity smutsiana. 

Difference between diameters of middle and neck of perianth tube. 
(See tlg.~~) ' 

In hal! or more of the perianth tubes in all four entities, 

the difference between these diameters is 0.5- 1.0 mm., but the 

number of instances in which this difference is greater, is far more 

frequent in hallii, bullulata and smutsiana than in rugosa. 

In the hybrid, the difference in these diameters ranges from 

0.5 - 1.0 rom. 

Difference between diameter of base and middle of perianth tube. 
(::>ee Fig.56) 

265. 

In all samples of the entities rugosa an< .. bullulata, the base 

of the perianth tube tends to be greater than the middle by up to 

0.5 ~. in the majority of specimens. 

This is also the case for over half of the specimens of the 

entity hallii, but in a quarter of these perianths, the r.iddle 

diameter of the tube is greater than the basal diameter. 

In specimens of the entity smutsiana sample from Ladismith­

Barrydale I, the great majority of perianths have a greater middle 

diameter. 

In half the specimens of this entity from the other locality, 

however, there is no difference between the basal and mid diameter 
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or the perianth tubes, while equal numbers or the rest have the 

middle diameter greater than or less than the basal diameter. 

26?. 

In the hybrid, the shape o£ the perianth tube ranges from 

the basal diameter being less than to greater than the mid diameter, 

but in the majority of cases, the basal diameter is greater. 

Summary 

From the foregoing it is seen that the perianths of the 

entities bullulata and hallii are almost identical. 

The entity smutsiana tends to differ slightly from the other 

three entities in the possession of slightly narrower inner lobes, 

and in the fact that the mid le diameter or the perianth tube is 

more frequently equal to or greater than that of the base. 

The entity rugosa differs from the other three entities 

in the £act that the outer lateral and all of the inner perianth 

lobes are least open. The narrowest neck and middle diameters in 

perianth tubes tend to be found in the entity rugosa, and this makes 

the raet that the basal diameter is greater than the middle diameter 

more pronounced than in the entities hallii and bullulata, although 

the basal diameter is similar in all three entities. 

Colour of perianth 

This has been already dealt with in the introduction, and 

the fact has been mentioned that in the entity rugosa the outer tepals 

ot the perianth tube may be very slightly inflated. This was not 

observed in flowers of the putative hybrid between members of the 

entities rugosa and smutsiana. It may well be that certain authors 

in the past, who mentioned perianths "spongey at the angles" in 

connection with species other than A. herrei and A. spiralis, were, 

in fact, referring either to specimens of the entity rugosa with 

leaves with few tubercles, or to hybrids between the entities rugosa 

and smutsiana in which the outer tepals were slightly inflated on 

either side of the midrib. 

CONCLUSION 

In conclusion, it would appear that the similarity between 

the entities hallii and bullulata is closer than between these 
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entities and other members of the genus. Their floral and 

~lorescence characters are extremely similar, apart from the fact 

that in both the perianth lobes are frequently bright or pale yellow -

which is not found in any other entities with smooth perianths in 

the genus. 

Vegetatively, they have in common a low spiral angle 

(0 - 10° in the majority of individuals), a tendency for the lea! 

apices to curve upward, and, which must be considered the most 

distinguishing feature, keeled marginate apices, present in some or 

all the leaves of any one plant. 

}oints of difference between the two entities which are not 

absolute are the tendency for the leaf apices of the entity 

bullulata to curve upward and sideways, and the fact that the length­

breadth ratio is greater in the entity hallii than in the entity 

bullulata, and the leaf apex narrower. This last character gave 

fairly good separation in a scatter diagram (See Fig.50). The fact 

that all plants of the entity bullulata have some leaves with tubercles, 

while some plants of the entity hallii do not, is another difference 

of secondary importance, as is the tendency for the tubercles of the 

entity bullulata to be grouped in approximate transverse rows on the 

leaf under-surface, and to be somewhat more prominent than those of 

the entity hallii, where the tubercles are arranged in longitudinal 

series in nearly all cases. 

A point of absolute difference between the two are the 

presence of fine lines towards the apex on the underside of some or 

all of the leaves in any one plant of the entity hallii; these lines 

have never been observed in the entity bullulata. A second point of 

absolute difference is the fact that in all the plants of the entity 

hallii examined, the bundle caps were lignified for the entire length 

of the leaf, while in the entity bullulata, in the plants examined, 

the bundle caps were only completely lignified at the base of the 

lea!, and completely unlignified at the apex. 

It is on these two characters that the recognition of the 

entities hallii and bullulata as two separate, but similar, species, 

is justified in the present author's opinion. They are consequently 

termed Astroloba hallii Roberts sp. nov. and Astroloba bullulata 

(Jacq.) Uitew. 



The differences between these two and the third entity o! 

the genus with tuberculate leaves is very marked. In the entity 

rugosa t the lea! apices are true marginate· and curve outwards in 

most pl~ts, the majority of leaves are mU.ch smaller and broader, 

and the d~stribution of the tubercles on the exposed part of the 

ventral side of the leaf is more regular and denser, even in the 

specimens from Dobbelaars Kloo!. It is the nature of the leaf' apex, 

.the.degree of tuberculation and to a lesser extent, the size and 

shape of the leaves which are the characters separating, at specific 

level, the entity rugosa from the two other tuberculate entities of 

the genus. 

The differences in inflorescence and floral characters 

between the entities rugosa and these two are not as marked. In the 

entities rugosat the peduncles tend to be more slender, the sterile 

bracts fewer, and, to a lesser extent, the lowest fertile bracts 

shorter. In floral characters, the entity rugosa tends to be 

distinguished by the very slight angle at which the outer lateral and 

all inner lobes lie opent (30° or less), and the !act that the neck 

and middle diameters of the perianth are less than in A, hallii and 

A. bullulata, giving the whole flower a more slender appearance. 

In the entity rggosa, the perianth lobes may have a taint yellowish 

tinge, but are never bright yellow. The slight inflation on either 

side of the midribs of the outer tepals found in some !lowers of the 

entity rugosa has never been observed in the other two. 

On the grounds of vegetative characters then, the entity 

rugosa is considered a distinct species, and is referred to as 

Astroloba rugosa Roberts sp. nov., formerly known incorrectly as 

Astroloba aspera (Haw.) Uitew. 

The fact that the entity smutsiana and A. hallii both have 

almost identical leaf colour, and darker longitudinal striations on 

the underside of the leaf towards the apex has been mentioned. 

However, on the grounds that keeled marginate apices are 

never present in the entity smutsiana it seems reasonable, in the 

opinion of the present author, to consider this as a species distinct 

from A. hallii. In a genus where the facies of the components are 

as similar as they are in Astroloba, any character such as this, 
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which shows a complete discontinuity, must be considered of taxonomic 

significance. Further, while populations of A. hallii and the entity 

smutsiana occur in close proximity in the northern foothills of the 

Swartberg, they still remain distinct. 

Other characters by which the entity smutsiana tends to differ 

from A. hallii, but not absolutely, are : B: greater variability in 

the spiral angle, a greater tendency for the leaf apices to curve 

outwards, and shorter leaves which tend to be slightly broader, and 

are never tuberculate in the field. 

There is a good deal of similarity in the inflorescences of 

the entity smutsiana and A. hallii, but in the former, the peduncles 

tend to be more slender and the pedicels shorter. The perianth of 

·the entity smutsiana differs slightly from that of A. hallii in that 

the mid diameter is greater than the basal diameter in a large 

number of cases. The perianth lobes of the entity smutsiana are 

generally white or cream and rarely have a yellowish tinge. 

Accordinly this entity is referred to as Astroloba smutsiana 

Roberts sp. nov. 

The putative hybrid is in every way intermediate in character 

between its suggested progenitors. Although cytological evidence 

has not yet been obtained, and the hybrid has not been artificially 

recreated, the evidence with regard to its occurrence in the field, 

its morphology and the anatomy of the epidermal cells of the leaf, 

indicates most convincingly that it is a naturally occurring hybrid 

between the species A. rugosa and A. smutsiana. 
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