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INTRODUCTION

T he  P ro blem

In 1929 H enrard published an excellent M onograph o f the genus Aristida in which 
m any o f the difficulties previously encountered w ith the identification of the species 
were solved. H enrard also gave an im proved subdivision of the genus into sections 
which facilitated the identification and gave a m uch clearer picture of relationships 
o f the species. In 1936 Theron studied the anatom y o f a large num ber of the South 
African species of Aristida and divided the genus into a num ber of groups based on 
anatom ical characters. His grouping differs considerably from  the sections recognized 
by H enrard. Schweickerdt in 1941 aligned all the available South African m aterial 
o f the genus with H enrard’s M onograph and introduced a num ber of corrections and 
improvements. In Schweickerdt’s review of the subdivisions of the genus the results 
obtained by Theron are discussed and it is rem arked tha t if the anatom y leads one to 
pu t such diverse elements together, a classification based on anatom y produces “ a 
highly artificial classification which shows no advantage over a natural classification 
based solely on organographic characters In recent years practically all workers 
who have used anatom ical characters as additional aids in producing a “ n a tu ra l” 
classification for the grasses have achieved gratifying results. Therefore, a re-assessment 
o f the anatom ical features of Aristida seemed to be necessary to determine w hether 
there is a stronger correlation than is indicated by Theron between organographic and 
anatom ical characteristics.

In the course o f a previous study it was noticed that some of the species occupy 
an anom alous position in the sections in which they have been placed, e.g. A. sericans 
is the only species with plumose awns in the section Chaetaria.

Since some species of the genus Stipa, as treated in the Flora Capensis (Stapf, 
1898) and in the recent Grasses and Pastures of South Africa (Chippindall, 1955) 
strongly resemble members of the genus Aristida except for the single awn, a fact 
already pointed out by Stapf (1898, p. 574) and by Chippindall (1955, p. 291), the latter 
on inform ation supplied by the present author, it was decided to include the South 
African Stipeae in this study.

H ubbard and Vaughan in Grasses o f M auritius and Rodrigues (1940, p. 23) removed 
Aristida from  the Stipeae. In order to  accom m odate this genus they created a new 
tribe, the Aristideae. A study of the differences between the tribes Stipeae and Aristideae 
has, therefore been undertaken.

In addition to  the organographic features, the anatom y of the embryo and leaf- 
blade, as well as cytological features have been used, wherever possible, in an attem pt 
to determine the relationships of the tribes and genera.

Reliable keys for the identification o f vegetative specimens o f grasses are urgently 
needed. The difficulties o f drawing up such keys are well known. Since some of the 
tribes, and even genera and species, o f the G ram ineae can often be distinguished 
readily on anatom ical grounds it was decided to explore the possibility o f com bining 
vegetative and anatom ical characteristics in such keys.

The results o f these investigations are set out in the following pages.
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D e l im it a t io n s

This study was limited mainly to the investigation of the South African species. 
However, where m ore inform ation was required to  establish the characteristics o f 
taxa o f higher rank, such as tribes and  sections, a selection of extra-South African 
species was also investigated. W herever possible the type species of genera and sections 
were studied. These species are no t necessarily referred to in the text.

The anatom y of the leaf-blade o f all the known South African representatives 
was examined and in addition, where desirable, also the embryo, awn and shoot.

The karyology o f all species o f which living m aterial could be obtained was 
investigated.

D e f in it io n s

The following anatom ical concepts are no t in general use and for this reason 
are defined here.

Vascular bundle unit: the vascular bundle as viewed in cross section including the 
ad- and  abaxial stereome strands, chlorenchym a and epidermis. The outline of these 
units is determined ad- .and abaxially by the epidermis and laterally by im aginary 
vertical lines through the m otor cell groups to  the abaxial epidermis. In leaves where 
the units do not protrude the outline w ould be m ore or less rectangular.

First order vascular bundle: possessing proto- and  metaxylem vessels; lysigenous 
cavity usually present.

Second order vascular bundle: possessing only metaxylem, with 2 large vessels, neither 
protoxylem  nor lysigenous cavity present.

Third order vascular bundle: xylem and phloem not clearly dem arcated, or at least 
large metaxylem vessels absent.

Silicified cell zone: longitudinal area o f the leaf epidermis as seen in surface view, 
situated above a stereome strand, and containing silicified cells.

Stom atal zone: longitudinal area o f the leaf epidermis containing stom ata, and bounded 
laterally by silicified cell zones.

E x p l a n a t io n  of S y m bo ls

The symbols used in the anatom ical drawings to  indicate different types o f cells 
and  tissues are explained in the following table. They are arranged alphabetically.

AB, abaxial epidermis O H , one-celled hair
A D , adaxial epidermis OS, outer chlorophyll-bearing bundle
BH. bicellular linear hair sheath

C, chlorenchyma RB, retrorse barb

CC, suberized cell S, mechanical tissue or stereome

CS, constriction SC, silicified cell

ICS, inner chlorophyll-bearing bundle SP. supporting parenchym a
sheath ST, stom a

IS, inner bundle sheath T, multicellular epidermal gland
LC, long ripple-walled cell 1VB. first order vascular bundle

MB. bundle of the midrib 2VB, second order vascular bundle
M C, m otor cell 3VB, third order vascular bundle
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C it a t io n  o f  S pec im en s

A selection of typical representatives are cited for m ost species. These were chosen 
mainly from  collections made after the publication of Schweickerdt’s work on A ristida 
(1941) and can be regarded as amplifying citations given in the latter work. F o r the 
species no t m entioned by Schweickerdt the specimens studied are cited in full. Similarly 
type specimens are indicated only when inform ation about these is not available in 
Schweickerdt’s work. Except where indicated otherwise, specimens cited are deposited 
in the N ational H erbarium , Pretoria (PRE).

A c k n o w l e d g e m e n t

The au thor wishes to express his grateful appreciation to  Prof. H. G. Schweickerdt 
fo r guidance and encouragement th roughout his studies. He is indebted to the Chief 
o f the Botanical Research Institute, D epartm ent of Agricultural Technical Services, 
Pretoria, for providing the facilities that made this study possible, as well as to  those 
m em bers o f his staff who rendered assistance in various ways. To his wife he is deeply 
indebted  for her m ost valuable assistance in the preparing of drawings, reading of the 
text and  constant encouragement. The au thor is grateful to  M r. I. van der W esthuizen 
for technical assistance, to  M r. J. P. H. Acocks for the use of a num ber of unpublished 
distribution m aps, to  Miss A. W alters for a num ber of the line drawings and to Dr. 
D. J. B. Killick for reading the text.

MATERIALS AND M ETHODS
A n a t o m y

Anatom ical work on the various species was limited to the leaves, shoots and 
caryopses since it is mainly these organs which afford inform ation of taxonom ic value. 
The m aterial utilized was taken from  herbarium  sheets, but wherever possible fresh 
m aterial was used to check on results obtained w ith the dry material. The dry m aterial 
was first soaked in a mixture of equal parts o f 50 per cent alcohol and pure glycerine 
for a  few days, washed in water, and the silica removed by immersion in 25 per cent 
hydrofluoric acid for about 1 hour. Sections o f the leaf-blade and shoots were cut 
by hand in 70 per cent alcohol, o ther m ethods having proved to be either too  time- 
consum ing or not very successful due to  the hardness of the material. After sectioning, 
the material was taken down to w ater in two stages, 50 per cent, 25 per cent alcohol, 
and then transferred to full strength commercial “  Javel ”  for a minute or two, which 
had the effect o f bleaching the cell contents and stretching the sections. After wasning 
thoroughly, the sections were stained by the double-stain technique developed by 
Evans (1949, p. 191), and m ade perm anent by the usual procedure using C anada 
Balsam as m ounting medium. For determ ining the distribution of chlorenchym a in 
the leaf, the bleaching in Javel was om itted, bu t otherwise the same procedure was 
followed. Epidermal preparations were m ade by placing a leaf-blade with its lower 
epidermis in contact with a glass slide, and scraping away the tissue until only the lower 
epidermis remained. Prior removal of the upper epidermis, followed by a gentle 
m aceration in “ Javel ” for about 30 m inutes, n o t only facilitates scraping but results 
in cleaner preparations. Staining w ith safranin yielded good results. Caryopses were 
sectioned by freezing microtome. In order to  orientate the grains, a small thin square 
o f agar was placed on the holder and the grain m anipulated into the desired position,
i.e. w ith the grain lying on its side and  the hilum  parallel to  the surface o f the agar. 
Thus orientated on, and held in position by the agar, the grain may be frozen and 
sectioned. By this m ethod reasonably good longitudinal sections of the em bryo wree 
obtained. The sections were double-stained w ith safranin and haematoxylin (after 
Evans, 1949, p. 191) dehydrated and perm anently m ounted in Canada Balsam.


